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Statement of Qualifications and Limitations

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

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

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

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

may be based on information provided to AECOM which has not been independently verified;

has not been updated since the date of issuance of the Report and its accuracy is limited to the time period and
circumstances in which it was collected, processed, made or issued,;

must be read as a whole and sections thereof should not be read out of such context;
was prepared for the specific purposes described in the Report and the Agreement; and

in the case of subsurface, environmental or geotechnical conditions, may be based on limited testing and on the
assumption that such conditions are uniform and not variable either geographically or over time.

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

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

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

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

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

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

AECOM: 2015-04-13
© 2009-2015 AECOM Canada Ltd. All Rights Reserved.
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1. Introduction

1.1 Background

PUC Services Inc. (“PUC") is a utility services company operating as a wholly owned private company of
the Corporation of the City of Sault Ste. Marie. PUC operates a drinking water system and an electrical
distribution system under service contracts between PUC and its clients. The City of Sault Ste. Marie (herein
referred to as “the City”) has a population of 73,368 and is projected to experience an increase in population
of 9,900 by 2036 (as reported to Council in 2019). To service this population, PUC maintains a drinking
water system dating back to 1916. Today, PUC supplies drinking water from both surface water and
groundwater using a combination of surface water intakes and pumps, a surface water treatment plant, 6
wells, two reservoirs, and 445 kilometres of watermains (Figure 1).

PUC is charged with maintaining and renewing a diverse portfolio of mixed vintage infrastructure within the
bounds of available funding levels. At the same time, PUC strives to enable development in a municipality
that has experienced minimal growth in recent years. PUC desires to align its future investments in drinking
water sources, treatment facilities, storage, and conveyance with growth projections while ensuring that a
high quality of drinking water is provided. As well, PUC recognizes the challenges in drinking water
distribution. Unlike wastewater and/or stormwater collection systems, pressurized watermains are often
operationally and cost prohibitive to inspect, resulting in many municipalities possessing limited condition
information, and in many cases managing them in a reactive fashion.

With the inception of Ontario Regulation 588/17, PUC faces an upcoming series of regulatory requirements
for asset management systems that align with ongoing PUC and City initiatives to update the Financial
Plan, develop a Drinking Water Master Plan, and update the City’s Official Plan. Recognizing the alignment
of these goals with asset management, PUC has engaged AECOM to develop a Drinking Water System
Asset Management Plan (AMP). The key tasks for establishing an AMP include:

1. Areview of asset data and data management practices to evaluate requirements for the
proposed asset management system.

2. The creation of an Asset Management Policy (Appendix A) to serve as the top-down
guidance document that defines the components of the asset management system.

3. An analysis of the State of the Infrastructure using a combination of desktop and field
assessments to develop risk profiles and identify further condition assessment activities
for large assets.

4. Development of PUC’s current and proposed Levels of Service.

5. The consolidation of plans and projects required to achieve the objectives of the asset
management system into a Lifecycle Strategy.

6. The development of a Financial Strategy to evaluate the requirements for sustainably
funding the asset management system, to propose funding models for meeting the needs
of the system, and to support the update of PUC’s Financial Plan.
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Figure 1. Map of Sault Ste Marie’s Drinking Water System

Note: the Lorna Wells have been removed from active duty but remain in the system as a contingency to
meet high system demands and/or to supplement production when other production facilities are offline.

1.2 Key Steps Supporting Asset Management Plan

The actual steps used to develop this AMP are presented in Figure 2, and have been selected to ensure
that reliable and robust useful information is provided from which PUC can have confidence to make fact-
based and defensible business decisions. The basic building blocks of the step-by-step methodology
outlined in Figure 2 are founded upon the Water Environment Research Foundation (WERF) SIMPLE
(Sustainable Infrastructure Management Program Learning Environment) process.

The objective of SIMPLE is “to drive a broad range of benefits to the industry by providing a systematic
rationalization for determining where the most cost-effective investment (acquisition, maintenance,
renewal) in the asset portfolio is, over the life cycle of the asset portfolio (that is, directing limited dollars
toward the optimal application in any given budget cycle)”. At the heart of the SIMPLE process (and what
was the primary focus of this AMP) was to explore the following topics:

e Current State of Assets;
e Levels of Service;
e Asset Life Cycle Strategies;

e Funding Strategies; and

RPT-V1-2023-06-12-TM5 LCC Strategy-60596267_Final_V4.Docx



AECOM Public Utilities Commission of the City of Sault Ste. Marie

Drinking Water System Asset Management Plan
Technical Memo — Lifecycle Strategy and Financial Planning

e Implementation Plan.

B. What is the C. Which assets are
required level critical to sustz;m
A. What is the current state of my assets? of service? performance?
A {_L_\ l_‘_\
[ |
1. Inventory 2. Assess 3. Determine 4. Set Target B?Réfgg:
Assets Condition Residual Life LOS (Critic ality?
(7. Optimized 8. Optimized ) f
. Optimize . Optimize - :
) Investment Operation 9. Optimized 10. Life Cycle
6. Predict Decision And Capital &
Failure Mode - : Investment Replacement
Making Maintenance Strate Costs
Process Program ay
L J L
\ J \ J \ J
| | |
D. What is the likely E. What are the best O&M and capital improvement F. What are
mode of failure? strategies? the life cycle
costs?

Figure 2: Key Building Blocks in Developing this AMP

The following sections summarize the exploration and findings of the AM Planning process for PUC.

1.3 Asset Lifecycle Strategies

Any responsible owner of assets such as PUC has a desire to preserve the condition of their existing assets
for as long as possible, by maintaining or even extending their design lives through routine activities such
as maintenance and active interventions. PUC is continually constructing or acquiring assets that require
increased funding for operating and maintenance (O&M). PUC is also responsible for the replacement of
deteriorated assets for as long as their service is required. While individual assets may have a useful life
that can be predicted in years or decades, the service that the asset provides could be required for a
substantially longer duration.

Decisions that are made at the design stage can significantly influence the maintenance activities required
and vice versa (Figure 3). Monitoring and measurements during the acquisition phase, and the quality of
assembly / construction can significantly affect the durable nature of an asset and the expected serviceable
life or operating costs.
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Figure 3: Through Understanding the Full Life Cycle Costs of its Assets, PUC Will Make
Better, More Informed and Financially Sustainable Asset Decisions

The following describes the asset lifecycle in general.

Asset Acquisition / Procurement / Construction: PUC has made significant
investments in the design, construction and acquisition of its water infrastructure assets. e ce
PUC's infrastructure inventory was developed over many decades through infrastructure Delivery
paid for by the PUC. Looking towards the future, when constructing or acquiring new
assets, PUC should evaluate credible alternative design solutions that consider how the
asset is to be managed at each of its life cycle stages.

Asset Operations and Maintenance (O&M): As new infrastructure is commissioned, PUC accepts the
responsibility of operating and maintaining the infrastructure according to O&M standards to ensure that
the infrastructure is safe and reliable. Operations staff provide the day-to-day support required to operate
infrastructure. In some cases, O&M costs are minor, but in other case there are significant
costs. Maintenance expenses include periodic preventive maintenance to ensure that
the infrastructure can provide reliable service throughout the life of the asset and '
corrective maintenance that is required to repair defective assets as and when needed. Lg:“sz;"e
Inadequate funding for O&M will have an adverse impact on the lifespan of assets. The

amount of O&M resources required in any period is a function of the current inventory of
infrastructure and total O&M needs required for each asset. As the inventory of
infrastructure grows, total O&M requirements will also grow.

Renewal and Replacement: The third portion of full life cycle costing relates to the
renewal and replacement of infrastructure that has deteriorated to the point where it

no longer provides the required service. Renewal cost is sometimes incurred during :
the life of an asset where an investment is made to improve the condition and / or Lg:“(‘:,;;:;e
functionality of the asset e.g., re-lining of a pipe. Disposal and replacement costs are
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incurred at the end of an asset’s life when it is disposed of and replaced by a fully new asset.
Decommissioning and Disposal: There will inevitably come a point in time when an asset must be
removed from service and, depending on the type of asset, there may be significant costs associated with
its decommissioning and disposal. Factors that may influence the decision to remove an

asset from service include: changes to legislation that cause the asset to be in non-
compliance, the inability of the asset to cope with increased service levels, technology
advances that render the asset obsolete, the cost of retaining the asset is greater than
the benefit gained, or the current risk associated with the asset’s failure is not
tolerable. Normally, major costs that may be incurred during disposal and %\’%
decommissioning derive from the environmental impact of the disposal and, if required,
the rehabilitation and decontamination of land. In some cases, there will be residual liabilities and risks to
consider if a decision is made to partially abandon the asset as opposed to fully disposing of its components
(e.g., leaving a non-functioning pipe in the ground, or an inactive building standing). However, some cost
savings may be achieved through the residual value of the asset or by exploring alternative uses for the
asset. In all cases, it is important to consider disposal and decommissioning as the strategy employed has
the potential to attract significant stakeholder attention. For that reason, the costs and risks associated with
disposal and decommissioning should be equally considered in PUC’s capital investment decision-making
process.

Life Cycle

Delivery
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2. Overall Methodology  for  Asset
Categorization, Condition Assessment,
Lifecycle Costing and Financial Plan

2.1 Overview

In developing a lifecycle costing, timing and type of maintenance, maintenance, repair, rehabilitation and
replacement activities should be considered in order to increase the confidence level of estimating the
annual needed budgets for annual interventions, where needed.

In this report, the methodology for the lifecycle costing and financial planning focuses on the:
e Water Vertical Assets; and
e Water Linear Assets.

All data used in this report and associated reports were based on 2018-2020 data.

As per Figure 4, the outcomes of the completed tasks in this project along with other information and
studies completed during the course of the project played a major role in completing the lifecycle costing

and financial planning.
Start
'd N\
ing N Nlljain Relatted
TM#4 L ocuments )

l Recent Studies }
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and Financial
L Planning

[
v v
[ Facilities ’ [ Linear }
10-year Risk-based 10-year Budget
Interventions Needs

l |
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Figure 4: Approach for PUC's Lifecycle Costing and Financial Plan

The asset management plan is a living document and the PUC has a significant number of vertical and
linear assets. PUC prioritised detailed assessments on vertical assets with highest consequence of failure
and will continue to prioritize the assessment on assets with greater risk exposures.
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In some cases the vertical assets were categorized and vetted at a very high level (i.e., hierarchy limited to
two levels and asset condition was broadly assessed based on current age versus typical service life) while
in other cases assets were categorized to five levels in the hierarchy and visually inspected. The higher
level of assessment was completed for those assets that are considered more critical to the overall system
and service delivery to customers. In the future, the PUC will enhance the categorization and condition
assessment of those vertical assets that have only been assessed at a high level in this document.

Specifically, some of the electrical, mechanical and structural assets at the Surface Water Treatment Plant
have been considered in greater detail within the context of this study (refer to Appendix B). Similarly,
some of the electrical and mechanical assets at the Gros Cap Pump Station were considered in greater
detail in a separate companion study which was also completed by AECOM. The results of the Gros Cap
study have been incorporated into the AMP. The visual inspection of the individual assets at both facilities
support the condition assessment and likelihood of failure (LoF) analysis (refer to Appendix C).

As noted previously, watermains are operationally and cost prohibitive to inspect. A “tabletop” approach to
assessing watermain condition and LoF was implemented within the context of this study and focused on
pipe type, pipe age, soil, cathodic protection and watermain break rates. These factors were used to
calculate the LoF for the liner assets.

Other important parameters that impact system financial planning is the forecasted capital funding that PUC
has planned to allocate in the next ten years as well as the O&M expenses incurred in the past and
forecasted for the future.

The following section summarizes the forecasted capital funding which will constrain future annual capital
interventions. For O&M costs, the 2018 O&M expenses reported by PUC have been incorporated as the
base costs for the modeling (refer to Appendix D — Table 10). This amount was approximately $13.3 M
($7.1 M for linear and $6.2 M for facilities)*.

2.2 Forecasted Capital Funding

According to PUC’s 2019 Financial Plan?, the available budget for 2020 is $7.6 M and it increases to $12.5
M in 2026. Since this study period is from 2020 to 2029, the average annual capital funding increase
between 2019 to 2026 was used to estimate the amounts in 2027, 2028, and 2029. The resulting numbers
brought from PUC’s 2019 Financial Plan® and shown in Table 1 were used to constrain the budget
requirements for future capital work. The split between linear and facilities was 60% (linear) and 40%
(vertical), in accordance with previous budget spending. However, this split or allocation is for modeling
purposes only and may vary from year to year depending on the capital needs to restore the infrastructure.

Table 1: Forecasted Capital Funding

Year ‘ Available Budget ‘
2020 $7,600,000
2021 $8,300,000
2022 $8,900,000

1 Billing, collection, general and admin costs ($4.8 M) were distributed based on relative weights of the total costs of facilities
and linear assets.

2 https://ssmpuc.com/documents/assets/uploads/files/en/puc_water financial plan report 2019 final.pdf, accessed on
December 15, 2020.
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Year ‘ Available Budget ‘
2023 $10,000,000
2024 $11,200,000
2025 $12,300,000
2026 $12,500,000
2027 $13,600,000
2028 $14,900,000
2029 $16,200,000
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3. Water Vertical Infrastructure Lifecycle
Costing and Financial Planning

3.1 Vertical Infrastructure Asset Overview

3.1.1 Asset Hierarchy

Implementing a well thought out and well-constructed hierarchy of asset classifications (or “asset hierarchy”) is one
of the most important steps in building an effective asset management program. The asset hierarchy structure is
already being used by PUC to organize assets. Typically, a hierarchy will accomplish the following:

e An asset hierarchy provides both context and organization to the information recorded in the asset
registry. The asset hierarchy is the fundamental building block for asset life-cycle management;

e The asset registry records every asset with a unique identification tag (“number”) along with certain asset
attributes and other-asset related information. The asset registry serves as the main repository of
information about assets as they are constructed or acquired, used, inspected, maintained, replaced and
retired. The way in which assets are classified will assist users in assessing groups of related assets in
addition to individual assets; and

e In the context of drinking water facilities, a hierarchy is necessary to distinguish assets by their facility
type, drinking water process, and asset category.

In this study, a detailed hierarchy was not completed on all vertical assets but only on prioritized critical assets in the
Surface Water Treatment Plant and Gros Cap Raw Water Pumping Station. These 410 assets were categorized and
visually assessed during a site visit (more information is included in the subsequent subsections). For all vertical
assets, PUC’s 2019 Financial Plan® hierarchy was used for a high-level assessment and illustration (refer to Table
2).

Table 2: PUC Vertical Assets

Vertical Asset Category (Production Asset Description

or Reservoirs and Booster Stations)

Production - Water Treatment Plant Gros Cap Intake
Production - Water Treatment Plant Gros Cap Pump Station
Production - Water Treatment Plant Direct Filtration Plant
Production - Water Treatment Plant High Lift Pump Station
Production - Water Treatment Plant Low Lift Pumping Station
Production - Water Treatment Plant Marshall Drive Tank
Reservoirs and Booster Stations WTP Reservoir
Production - Goulais Well Site Goulais Well #1
Production - Goulais Well Site Goulais Well #2
Reservoirs and Booster Stations Zone 1 Reservoir
Reservoirs and Booster Stations Zone 2 Booster

3 https://ssmpuc.com/documents/assets/uploads/files/en/puc_water financial plan report 2019 final.pdf, accessed on December 15,
2020.
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Asset Description

Production Steelton Well Site Steelton Well
Reservoirs and Booster Stations Zone 2 Reservoir
Production - Shannon Well Site Shannon Well

Reservoirs and Booster Stations

Coronation Drive Booster Pump Station

Production - Lorna Well Site

Lorna Well #1

Production - Lorna Well Site

Lorna Well #2

Reservoirs and Booster Stations

Crimson Ridge Booster Pump Station

Reservoirs and Booster Stations

Peoples Road Booster Pump Station

For the 410 assets that were visually inspected, the inventory includes assets down to a fifth level of detail, as
presented by example in Figure 5. Generally, assets below this level would include consumable items that are
typically replaced through a preventive maintenance program and are often funded out of the operations and
maintenance budget and are therefore excluded from the analysis. The complete asset hierarchy of the 410 assets,
including all five levels, can be found in the supporting documents for this AMP included in the Appendix C.

Level 1-

Functional Group » Surface Water Treatment Facility

Level 2 - Facility

Type / Location * Water Treatment Plant

Low Lift Pumping Station

Level 4 - Asset
Category

Process Mechanical

Level 5 - Asset Type

Pump

Figure 5: Example Asset Hierarchy Levels

3.1.2 Asset Inventory

Since PUC did not have an updated asset inventory list, an asset inventory and condition assessment (ICA) exercise
was performed to develop an asset register, mainly at the Gros Cap Raw Water Pumping Station and Surface Water
Treatment Plant. A total of 410 assets were recorded during the asset ICA exercise. This exercise was limited to
process mechanical and process electrical at both facilities and included process structural assets at the Surface
Water Treatment Plant. For each asset, the scope of the inspection included:

e Inventory and visual, non-destructive, physical condition assessment;
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e Categorize the asset within an asset hierarchy;
e Determine the current condition grade using a rating scale; and

e Confirm installation year (using field verification or discussion with PUC staff).

3.1.3 Asset Installation Profile

Considering the list in Table 2 and the year of installation in Figure 6, most of the vertical assets were constructed
in the 1980s. The oldest installed vertical asset is a groundwater production facility (Steelton Well) which was
constructed in 1934.

These years are a general representation of the overall assets and may not be the same for assets within the facility
itself (Level 3 and beyond due to upgrades after the facilities’ reported year of installation). This has been observed
during the ICA performed on the 410 assets in the Gros Cap Raw Water Pumping Station and Surface Water
Treatment Plant as some assets within these facilities have been replaced over time (Figure 7).

Peoples Road Booster Pump Station
Crimson Ridge Booster Pump Station
Lorna Well Site - Well #2

Lorna Well Site - Well #1

Coronation Drive Booster Pump Station
Shannon Well Site - Shannon Well
Zone 2 Reservoir

Steelton Well Site - Steelton Well
Zone 2 Booster

Zone 1 Reservoir

Goulais Well Site - Well #2

Goulais Well Site - Well #1

WTP Reservoir

WTP - Marshall Drive Tank

WTP - Low Lift Pumping Station
WTP - High Lift Pump Station

WTP - Direct Filtration Plant

WTP - Gros Cap Pump Station

WTP - Gros Cap Intake

1930 1940 1950 1960 1970 1980 1990 2000 2010

Figure 6: Breakdown of Assets based on Install Year

Figure 7 provides a breakdown of the 410 assets based on installation year. As demonstrated in the figure, most of
the assets were installed in 1986 at the Surface Water Treatment Plant (80%) and 1983 at Gros Cap Raw Water
Pumping Station (98%) which mimics the timeline of when both facilities were commissioned.

Few assets were recorded with an installation year later than 1983 at Gros Cap. At the surface water treatment plant,

20% of assets recorded were installed after 1986. Of these, most assets were installed in 2015 (27) followed by 10
assets installed in 2018.
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Figure 7: Breakdown of Assets based on Install Year

3.1.4 Asset Condition

As noted previously, it was not possible to categorize and visually assess all vertical assets within the scope of this
study. Therefore a high-level strategy was developed to categorize and assess the overall condition of the vertical
assets. The approach taken consisted of the following:

e The year of construction/installation of the overall vertical asset (i.e. age) was considered as the main
input for the condition rating;

e Recognizing that each vertical asset consists of individual assets with different service lives,
consideration was given to proportioning the overall asset into the following asset types:

0 Building structure — estimated service life = 75 years;

0 Process mechanical — estimated service life = 25 years;
0 Process electrical — estimated service life = 25 years; and
o]

Site works — estimated service life = 50 years.

e The estimated service life for the Gros Cap Intake, Marshall Drive Tanks and all reservoirs was
established at 75 years based on the limited process mechanical, process electrical and siteworks at
these facilities.

e A lower estimated service life of 55 years was established for production facilities and pump stations.
The 55 years was calculated considering a weighted average approach of the replacement costs of the
components assembling the overall assets as follows:

0 Building structure: 75 years with a replacement cost sharing of 60%;

0 Process mechanical: 25 years with a replacement cost sharing of 27%;
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0 Process electrical: 25 years with a replacement cost sharing of 12%; and

o0 Site works: 50 years with a replacement cost sharing of 1%.

e The Weibull distribution was used to determine the condition of the asset from 1 to 100% which was then
translated to a condition grading from 1 to 5. The condition grading definitions were assumed to be similar
to the definitions of the ICA; and

e In cases where PUC recently scheduled or is scheduling replacements in the future for some assets, the
replacement cost sharing of these assets was used and multiplied by 5 (the worst condition grade). The
remaining replacement cost sharing was multiplied by the condition grading calculated from the Weibull
distribution.

Based on the aforementioned high-level methodology, the majority of the vertical assets have grades 1 and 2 but
there are some assets that have exceeded their estimated service lives including Peoples Road Booster Pump
Station, Steelton Well, and Zone 2 Booster (Figure 8).

Peoples Road Booster Pump Station

Crimson Ridge Booster Pump Station
Lorna Well Site - Well #2

Lorna Well Site - Well #1

Coronation Drive Booster Pump Station

Shannon Well Site - Shannon Well

Zone 2 Reservoir

Steelton Well Site - Steelton Well

Zone 2 Booster
Zone 1 Reservoir
Goulais Well Site - Well #2

Goulais Well Site - Well #1 =

WTP Reservoir

WTP - Marshall Drive Tank
WTP - Low Lift Pumping Station
WTP - High Lift Pump Station
WTP - Direct Filtration Plant
WTP - Gros Cap Pump Station

WTP - Gros Cap Intake

Condition Grade

Figure 8: Breakdown of High-Level Condition Grading

As discussed in Section 2.1, the recently assessed structural, electrical and mechanical assets at Gros Cap and the
Surface Water Treatment Plant were incorporated in the lifecycle costing and financial planning to supplement the
grades assigned and presented in Figure 8. The visual condition assessment grades’ definition was tailored to focus
on electrical and mechanical assets to assist in identifying the magnitude of risk from a reliability standpoint.
Therefore, some variations between the outputs were observed, given the different definitions of the condition
gradings. As most of the modified grades are generally severer, incorporating them in this study is prudent to
maximize the benefits of this lifecycle costing and financial planning. Accordingly, the following paragraphs
summarize statistics from the visual condition assessment.

Of the 410 assets recorded at both facilities during the ICA exercise, 69% of the assets were observed to be in 2-

Good condition followed by 17% which were observed to be in 3-Fair condition. The number of assets with condition
grades of 4-Poor were 46 (i.e. 11%) and only one asset was in 5-Very Poor condition.
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Figure 9 provides a breakdown of the number of assets by condition score and facility. It can be observed that the
majority of assets at Gros Cap Raw Water Pumping Station had a score of 2-Good with some assets scoring 3-Fair
and 4-Poor conditions. None of the assets at Gros Cap were observed to be in 5-Very Poor condition. Similarly, the
majority of the assets at the Surface Water Treatment Plant had a score of 2-Good with some assets having a score
of 1-VeryGood, 3-Fair or 4-Poor. The only asset with a score of 5-Very Poor was observed at the Surface Water
Treatment Plant.

@

g 5 1-Very Good 0

2 = 2-Good 51
o o A

o= 3-Fair ]

8 o

e % 4-Poaor 2

oa

0] 5-Very Poor o

1-Very Good [ 14
2-Good 230
3-Fair 59
4-Poor 38

5-Very Poor |1

Surface Water
Treatment Plant

0 50 100 150 200 250

Figure 9: Breakdown of Visual Condition Assessment Score

3.1.5 Asset Value

Figure 10 shows the replacement costs of all vertical infrastructure assets. As per the figure, the total replacement
costs of the vertical infrastructure assets, in 2020 dollars, is approximately $154M. Roughly, $108M of the
replacement cost is for production facilities and the remaining $46M is for reservoirs and booster pump stations.

14
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Goulais Well Site - Well #2  mmm
Goulais Well Site - Well #1  mm
WTP Reservoir

WTP - Marshall Drive Tank

WTP - Low Lift Pumping Station
WTP - High Lift Pump Station

WTP - Direct Filtration Plant

WTP - Gros Cap Pump Station

WTP - Gros Cap Intake

Figure 10
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Total Replacement Cost, in Millions

: Vertical Asset Replacement Cost by Facility

Figure 11 and Figure 12 provide a breakdown of replacement costs estimated for assets captured during the ICA
exercise. Assets inventoried during the condition assessment exercise at Gros Cap Raw Water Pumping Station and
the Surface Water Treatment Plant were estimated at approximately $7.75M.
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Surface Water Treatment Plant

Facility Locations

Gros Cap Raw Water Pumping Station

$- $1 $2 $3 $4 $5 $6
Total Replacement Cost, in Millions

Figure 11: ICA Asset Replacement Value by Facility Location (Hierarchy Level 2)

m Process Electrical  ®Process Mechanical  ®Process Structural
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Flocculation & Filter Chambers IR
Pressure Reducing Station [
Low Lift Pumping Station I
Pump Room |
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Total Replacement Cost, in Millions

Figure 12: ICA Asset Replacement Value by Process Location (Hierarchy Level 3 & 4)

3.1.6 Criticality Assessment

An overall Consequence of Failure (CoF) was classified to each vertical asset as per Figure 13 but detailed CoF
ratings were assigned for each asset captured during the ICA. The CoF score was classified into five different ratings
ranging from insignificant (1) to catastrophic (5) (Appendix B). The criticality rating scale considered the failure
impacts on the environment, public safety, worker safety, equipment, operations, and process aspects.
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On a high-level classification of CoF, the total replacement costs of assets classified as catastrophic failure is $87.7M;
major is $61.8M; and moderate is $4.7M.

Peoples Road Booster Pump Station
Crimson Ridge Booster Pump Station
Lorna Well Site - Well #2

Lorna Well Site - Well #1

Coronation Drive Booster Pump Station
Shannon Well Site - Shannon Well
Zone 2 Reservoir

Steelton Well Site - Steelton Well
Zone 2 Booster

Zone 1 Reservoir

Goulais Well Site - Well #2

Goulais Well Site - Well #1

WTP Reservoir

WTP - Marshall Drive Tank

WTP - Low Lift Pumping Station
WTP - High Lift Pump Station

WTP - Direct Filtration Plant

WTP - Gros Cap Pump Station

WTP - Gros Cap Intake
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Figure 13: CoF Score Breakdown Based on Replacement Value

Figure 14 represents the CoF score as a function of the replacement cost of assets inventoried during the ICA
exercise. Approximately 43% of the asset replacement costs were determined to be major or catastrophic and 42%
were determined to be moderate CoF. Generally, PUC should focus on replacement of all assets determined to be
high CoF prior to end of asset service life or failure to prevent adverse impacts.

Facility Locations (x $10,000)

5-Catastrophic

4-Major

3-Moderate

2-Minor

1-Insignificant

$0.5 $1.0 $1.5 $2.0 $25

Total Replacement Cost, in Million

$3.0 $3.5

Figure 14: CoF Score Breakdown for ICA Assets Based on Replacement Value
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3.1.7 Risk Score

The risk score is the product of the LoF and the CoF (Risk = LoF x CoF) for each asset. Since both parameters have
scores from 1 to 5, the resulting risk score ranged between 1 to 25. Risk scores that range between 1 and 10 would
be rated as low priority for intervention; assets that are in excess of 10 and less than 15 are identified to be at a higher
priority for intervention (Appendix B) and a detailed condition assessment or replacement should be considered at
a risk score of greater than or equal to 16 (Section 3.2).

A high-level approach for risk scores was initially performed for the vertical assets (as listed in Table 2) after
considering the assigned CoF and LoF. The results of the risk scores are shown in Figure 15. Approximately, $90M
of the assets are rated at a risk score of 9.

While there are assets in excess of 10, detailed assessment of the condition and criticality is warranted to confirm
intervention needs.

$100.0
$90.0
$80.0
$70.0
$60.0
$50.0
$40.0

$30.0 [

Total Replacement Cost, in Millions

$20.0 ‘

$10.0

w00 . .. [

12 3 45 6 7 8 9 1011121314 1516 17 18 19 20 21 22 23 24
Risk Score

Figure 15: Total Replacement Cost Versus Risk Rating by Asset Type

Of the total $7.75M replacement value of the inventoried assets during the ICA, 97% of the replacement cost was for
assets with a risk score of 10 and lower (Figure 16).
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Figure 16: Total ICA Asset Replacement Cost Versus Risk Rating by Asset Type

3.2 Lifecycle Management and Funding Methodology

There are several methods used to anticipate when assets will need to be replaced in the future. Depending on the
type of asset and the complexity of analysis, different methods may be selected. For the assets inventoried in the
ICA and to address the variation in expected versus actual condition, the remaining life of each asset was adjusted
based on an “apparent age” to reflect the current condition of the assets according to the following methodology:

e Ifthe observed condition was worse than the expected condition at the time of assessment, then the
apparent age was linearly scaled upwards according to the observed condition.

e Ifthe observed condition was better than the expected condition at the time of assessment, then the apparent
age was non-linearly scaled downwards according to the difference between the observed and expected
conditions.

e If the observed condition was the same as the expected condition at the time of the assessment, then the
apparent age was set equal to the actual age of the asset.

e Assets that were not inventoried in the ICA exercise require detailed analysis to suggest a specific
assessment or replacement need.

The effect of apparent age is illustrated in Figure 17, which shows its relationship versus the actual age of an asset
for all possible condition ratings. The linear scaling applied (represented by the vertical lines in Figure 17) is generally
more drastic than the nonlinear scaling applied (represented by the curved lines in Figure 17). As a result, the age
of the asset is scaled upwards by a greater factor than it is scaled downwards. Different scaling parameters were
chosen to make the results more conservative in cases where the observed condition was better than expected.
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Figure 17: Apparent Age versus Actual Age for Different Condition Ratings

To demonstrate the apparent age methodology, consider a pump that is 15 years old and has an ESL of 20 years
(Actual Age / ESL = 75%). The expected condition rating of the pump would be equal to 4. However, if it is instead
given a condition rating of 5 (the worst possible rating), according to Figure 17, the age of the pump would be scaled
up to 20 years (Apparent Age / ESL = 100%) and, consequently, its lifespan would be shortened by 5 years.
Conversely, if the pump had been given a condition rating of 1, the age of the pump would have been scaled down
to 11 years (Apparent Age / ESL = 52.5%) and its lifespan would have been extended by 4 years. The entire
methodology described above is presented in more detail in Figure 18.

After obtaining the apparent age, the replacement year for an asset was calculated based on the difference between
its ESL and apparent age. Alternatively, for high risk assets, the replacement year was set equal to the starting year
of the analysis period (i.e., 2020).

Other triggers for asset replacement that are beyond the scope of this assessment include the following:
e Capacity: Infrastructure requirements to address growth.

e Upgrades: Regulatory changes, new technologies, changes in raw water properties and operational
improvements can all trigger asset replacement.

Projects related to capacity and upgrades should always be undertaken after a thorough review of the asset inventory
and renewal plan to identify any assets in the area that are due to be replaced as it may be more efficient to replace
the asset as part of a combined project (upgrade / renewal). Some of the recent work identified and related to capacity
and service level requirement is the expansion of the water treatment plant to 44,000 or 45,000 m®day. This
expansion may require an upgrade of a transmission main at Second Line. The same project may result in
decommissioning of east wells that would require transmission main from the Shannon Well to the Shannon Right of
Way.
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Formulas:

e Risk Score = Condition Rating x Criticality Rating

e Age at Time of Condition Assessment = Age — (Start Year — Condition Assessment Year)
e Expected Condition* = 1 + Age at Time of Condition Assessment/ ESL x 4

e Apparent Age**

Calculate:
Risk Score

o  Formula 1: Apparent Age = [(Condition Rating — 1) / 4] x ESL
o Formula 2: Apparent Age = [1 — (Expected Condition — Condition Rating) / 10] x Age at
Time of Condition Assessment

Calculate:

Age at Time of Condition

Assessment
* The expected condition was limited to a value of 5 (i.e., the maximum condition rating).

**An amount equal to the (Start Year — Condition Assessment Year) was added to each asset’s apparent age to account

for the amount of time that has elansed since the assessment took place.

Calculate:
Expected Condition

Condition Rating =
Expected Condition

Calculate:
Apparent Age

Risk Score >=16

Replacement Year =

Apparent Age is Set Equal to Actual Condition Rating >
Age of Asset Expected Condition

Apparent Age is Linearly Scaled Apparent Age is Nonlinearly Scaled
Upwards using Formula 1 Downwards using Formula 2

Replacement Year =

Start Year (i.e., 2020) Start Y ear — Apparent Age +ESL
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3.3 Funding Strategies Results

3.3.1 Funding Needs for Vertical Infrastructure

While it is difficult to predict the exact timing for long-term infrastructure renewal projects, it is reasonable to use
theoretical expected service life estimates to generate a reinvestment profile to estimate the order of magnitude of
funding requirements over time. The asset renewal forecasts prepared for this assessment are estimates of what it
will cost over the next 10 years to replace assets as they age and move past their ESLs and / or exceed PUC's risk
tolerance. The project costs include the construction, installation and commissioning of the replacement assets plus
an additional allowance of 45% of asset’s replacement cost to account for engineering, administration, removal and
demolition costs.

It is worth recalling the famous quotation that "Prediction is very difficult, especially if it's about the future”. It is worth
remembering that an analysis of this nature is based on literally thousands of data inputs and many assumptions,
and is therefore, at best, a high-level estimate of future funding needs based on the best available information now.

Throughout the process of completing the asset renewal assessment, a list of assets that are past their expected
service life were identified and the replacement cost of these assets make up the infrastructure renewal additional
financial resources. This was prepared on a high-level approach for assets that were not part of the ICA exercise.
Generally, the following logic applies to determine the recommended action:

e Assess: Assets that have an age or apparent age past their expected service life, are moderately to highly
critical, but have a lower risk score (less than 16). A more detailed assessment may reveal issues that are
not yet apparent or may be required to determine if asset replacement is warranted based on newer
technology with improved efficiency or performance. In a few cases assets that are no longer in service have
been assigned as “Assess”, as further evaluation is required to determine if there is value in the asset for
another purpose in the future or whether decommissioning should be planned.

e Replace on Failure: Assets that are of low CoF (criticality rating less than 3) and where replacement
equipment is available either on site or within a short time frame and the replacement can generally be
performed by maintenance staff.

e Replace and/or Assess: High risk assets where their age or apparent age is beyond their expected service
life or are deteriorating in condition, reducing reliability of performance (Risk Score greater than or equal to
16).

e« Detailed Analysis: Assets that were not inventoried in the ICA exercise would require detailed analysis to
identify a specific assessment or replacement need.

Table 3 summarizes the results of the recommended actions.

Table 3: Infrastructure Intervention Summary Table

Intervention No. of Assets Replacement Value
Assess 82 $2,924,100
Replace on Failure* 26 $715,900
Replace or Assess 15 $255,200
Detailed Analysis Varies $150,332,268
TOTAL 123 $152,279,868

* Note: “Replace on Failure” does not necessarily mean a catastrophic failure of the equipment but could be triggered by any deterioration in
condition or function that would require a repair. Therefore, expenditures for these assets may be deferred until required. However, the renewal
cost of these assets is shown as a 2020 expenditure as it is recommended that funds associated with assets past their expected service lives be
available in the reserve fund.
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Section 3.3.1 presents the predicted funding needs for the surface water treatment production facilities for the 10-
year period. Note that the following assumptions were made when developing the figures:

The allocated available capital budget per year is as per Table 4.

Table 4: Vertical Infrastructure Forecasted Capital Funding

Vertical Infrastructure Vertical Asset Budget

Year | Available Budget

Percentage
2020 $7,600,000 40% $3,040,000
2021 $8,300,000 40% $3,320,000
2022 $8,900,000 40% $3,560,000
2023 $10,000,000 40% $4,000,000
2024 $11,200,000 40% $4,480,000
2025 $12,300,000 40% $4,920,000
2026 $12,500,000 40% $5,000,000
2027 $13,625,000 40% $5,440,000
2028 $14,851,000 40% $5,960,000
2029 $16,188,000 40% $6,480,000
Total $107,864,000 40% $46,200,000

Budget needs for assets not inventoried in the ICA exercise were not specifically identified per asset due to
limited condition rating and detailed criticality analysis. However, the residual annual budget remaining after
deducting the intervention needs identified for 410 assets was assumed to be assigned for assets not
inventoried in the ICA exercise.

Assets identified as “Assess and / or Replace” are included in 2020.

Assets identified as “Assess” are included as potential expenditures in 2020, the scope of work and their cost
estimates should be confirmed.

Assets identified as “Replace on Failure” are included as an expenditure in 2020, but these expenditures
may consist of contributions to the reserve fund with the actual expenditures deferred until required.

Replacement timing has been adjusted based on Condition and Risk.

Costs associated with the acquisition of new assets and decommissioning of existing assets are not
considered at this time and have, therefore, been excluded.

3.3.1 Age-based Capital Additional Financial Resources

Since a significant proportion of vertical infrastructure were not inventoried during the ICA exercise, the additional
financial resources were determined by only comparing the age and estimated service life (discussed in Section
3.1.4), where each facility was classified into four divisions. Each division had an assumed cost sharing along with
an assigned estimated service life. For example, as per the cost sharing, the replacement cost per division for Peoples
Road Booster Pump Station (total replacement = $204K) is as follows:

Building Structure = $122K

Process Mechanical = $55K
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e Process Electrical = $25K
e Siteworks = $2K

Each assigned estimated service life per division was compared with the overall age assigned to each infrastructure
asset. This comparison was completed for the analysis period (2020-2029). As an example, People Road Booster
Pump Station was constructed in 1964. Considering the assigned estimated service life for each division, the first
replacement for the building structure will be in 2039; thereby, the replacement value was excluded from the
calculation. The process mechanical and electrical replacement need was observed in 1989, 2014, and 2033;
thereby, their replacement costs in 1989 and 2014 were considered only, excluding the replacement needed at 2033
as it is beyond 2029. All replacement costs were inflated at the observed year of analysis. The available capital
budget was assigned to each vertical asset based on its proportion to the total replacement values of the vertical
infrastructure to approximately determine the assumed additional financial resources per vertical asset.

Based on a high-level age-based analysis, the overall total replacement needs captured was approximately $62M.
Given an available capital budget of $46M for vertical infrastructure, the overall additional financial resources would
approximately be $17M. Figure 19 shows the distributed additional financial resources per asset. On a 10-year
average, the additional financial resources would roughly be $1.7M.

Reservoirs and Booster Stations *
Reservoirs and Booster Stations
Production - Lorna Well Site
Production - Lorna Well Site

Reservoirs and Booster Stations 1
Production - Shannon Well Site
Reservoirs and Booster Stations
Production Steelton Well Site
Reservoirs and Booster Stations
Reservoirs and Booster Stations
Production - Goulais Well Site
Production - Goulais Well Site
Reservoirs and Booster Stations

Production - Water Treatment Plant

Production - Water Treatment Plant
Production - Water Treatment Plant

Production - Water Treatment Plant

Production - Water Treatment Plant

Production - Water Treatment Plant

S- $0.5 $1.0 $1.5 $2.0 $2.5 $3.0 $3.5 $4.0 $4.5
Cost, in Millions

Figure 19: Vertical Assets Additional Financial Resources

3.3.2 Funding Needs Analysis

Figure 20 classifies the costs into the “Inventoried Asset Needs” and “All Other Assets”. The latter represents those
assets that were not inventoried in the ICA and are basically the remaining amount of capital budget after reducing
intervention requirements based on ICA exercise. From the ICA exercise, the total replacement costs of assets
requiring intervention is $5M.

A red line is also plotted to show the maximum assumed available capital for vertical infrastructure; cost exceeding

the red plotted line are considered as additional financial resources. From the inventoried assets during the ICA
assignment, $800K (additional financial resources) was observed (when considering the available budget at year
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2020 to the observed need). However, it was not shown in the figure as they observed assets will most likely have
been captured in the already calculated additional financial resources using the age-based scenario, limiting any
potential duplication.

$9.0
$8.0
$7.0

$6.0 = Additional Financial
Resources

All Other Assets Potential

$5.0
Capital Needs

$4.0

= |nventories Assets

Cost, in Millions

Capital Needs

$3.0
$2.0

$1.0

$0.0 - = [ | .
2020 2021 2022 2023 2024 2025 2026 2027 2028 2029

Figure 20: 10-year Funding Needs

Figure 21 and Figure 22 focus on assets inventoried in ICA by displaying the 10-year reinvestment funding results
excluding, the O&M costs as per Section 2.1. In addition to the additional financial resources captured from ICA
exercise, there is also a further $2.0 M of reinvestment required over the next 10 years, which brings the 10-year
average to $500K.
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Figure 21: 10-year Funding Needs vs. Year by Asset Type
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Figure 22: 10-year Funding Needs vs. Year by Process Category

Figure 23 shows the 2020 to 2029 capital reinvestment needs and the calculated additional financial resources,
considering the constrained budget, for the inventoried assets as well as the residual budget available for all other
assets not inventoried as part of the ICA. The figure also includes 2018 O&M costs which were adjusted using an
inflation rate of 2%.
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Appendix E shows the list of the inventoried assets along with their recommended interventions. The list incorporates

the updated condition grades for the recently inspected mechanical and electrical assets, where applicable.
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4. Water Linear Lifecycle Costing and Financial
Planning

4.1 \Water Linear Asset Overview

4.1.1 Asset Installation Profile and Material Type

Within PUC'’s distribution network, ferrous material types are the primary material used for watermains (Table 5).
More than half of the total length of watermains consists of ferrous materials (69%, 307 km). Approximately, 20% (90
km) of the watermains consists of Polyvinyl Chloride (PVC) material, and roughly 8% (38 km), 2% (7 km) and 0.13%
(0.6 km) consists of Concrete Cylinder (CCYL), Asbestos Cement (AC), and Concrete Pressure Pipe (CPP),
respectively.

Figure 24 demonstrates the period in which a group of watermains are constructed along with their material type and
total length for each decade. According to the figure, the majority of pipelines installed from 1900 to 1970 were
constructed of Cl. Installation of DI started in the 1970s and continued until the 1990s. Thermoplastic pipelines started
to emerge in the period of 1980-1990 and have become the material of choice since that time. It should be noted that
some materials were observed in periods when the same material type was not available in the market (e.g. PVC
pipelines observed in 1900-1920 period but in small quantities). This information was gathered from PUC’s
Geographic Information System (GIS) data.

Table 5: Watermain Material Types by Length (km)

Material ‘ Material Definition ‘ Length
(km)
AC Asbestos Cement 7.1
CCYL Concrete Cylinder 37.8
Cl Cast Iron 200.0
CPP Prestressed Concrete Cylinder Pipeline 0.6
DI Ductile Iron 106.5
PE Polyethylene 0.9
PVvVC Polyvinyl Chloride 88.9
Missing 0.6
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Figure 24: Length of Watermain by Installation and Material Type

More details can be found in Appendix B.

4.1.2 Asset Condition

Age and break rates were used to estimate the likelihood of failure (LoF) along with additional information related to
soil and cathodic protection. The amalgamation of these factors was used as a proxy to determine the condition of
the mains. The calculated condition, ranging from 1 to 100, was classified into a five-point scale as shown in Table
6.

Table 6: Asset Condition Breakpoints

Definition ‘ Lower Limit ‘ Upper Limit

Very Good 1 3
Good 3 19
Fair 19 73
Poor 73 90
Very Poor 90 100

Using the breakpoints, Figure 25 shows that 39 km of the mains were rated as Very Poor, while the total length of
the Very Good category was roughly 215 km. The Very Poor category was mainly observed in diameter sizes of 200
mm and smaller with a total length of approximately 34 km. The majority of the Very Poor and Poor categories were
observed in the CI and DI with a total length of roughly 77 km.
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LoF Distribution by Length
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Figure 25: Watermain LoF by Length

Detailed calculations and results are available in Appendix B.

4.1.3 Asset Value

The total estimated value of linear assets is $788M (Figure 26). The total costs are based on 2020 dollars with the
unit rates provided by PUC. The unit costs include the construction of all system components including watermains,
services, valves, hydrant assemblies, water meters, etc. and also include an allowance for soft costs (i.e.
engineering). The same unit costs are used in the lifecycle analysis.

Watermain Replacement Costs
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$300,000,000
$250,000,000

$200,000,000

$150,000,000
$100,000,000
$50,000,000 I
. .
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Figure 26: Watermain Replacement Costs by Diameter

More details of replacement costs can be found in Appendix B.

RPT-V1-2023-06-12-TM5 LCC Strategy-60596267_Final_V4.Docx 30



AECOM Public Utilities Commission

Drinking Water System Asset Management Plan
Technical Memo — Lifecycle Strategy and Financial Planning

4.1.3.1 Criticality Assessment

The criticality assessment or the consequence of failure (CoF) was determined by considering the impact of failure
on the society, environment, economy, and operations. Each parameter was defined in a scoring system ranging
from 1 to 100, where the scores of the four parameters were aggregated through relative importance weights to
conclude the main’s CoF. The estimated CoF scores were classified into three different categories (refer to Table 7).

Table 7: CoF Breakpoints

Definition ‘ Lower Limit ‘ Upper Limit

Minor 1 42
Moderate 42 61
Major 61 100

Using the breakpoints, Figure 27 shows that 319 km (72%) of the total length is in the minor category; 74 km (17%)
of the total length is in the moderate category; and approximately 49 km (11%) of the length is in the major category.

CoF Distribution by Length
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Figure 27: CoF Distribution by Length
Detailed calculations and results are included in Appendix B.

4.1.3.2 Risk Score

The risk is the product of the LoF and CoF, where the multiplication takes into consideration the condition of the asset
as well as its impact if failed. The resulting value, in this assignment, was normalized to a score ranging from 1 to
100, where a risk score closer to 100 corresponded to a major risk. Detailed classification of the categories is shown

in Table 8.

31
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Table 8: Risk Breakpoints

Definition ‘ Lower Limit ‘ Upper Limit

Minor 1 42
Moderate 42 61
Major 61 100

According to Figure 28, 337 km (76%) of the total length is in the minor category; 61 km (14%) of the total length in
the moderate category; and approximately, 44 km (10%) of the length is in the major category.
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Figure 28: Risk Score by Length

Details of the calculations and results are available in Appendix B.

4.2 Lifecycle Management and Funding Methodology

4.2.1 Overview

Linear asset’s lifecycle strategy is based on pipe condition assessment and the needs of intervention actions. The
condition assessment provides an understating of the state of the infrastructure, whether through a desktop model
or advanced condition assessment tools. Intervention actions could vary depending on different factors including pipe
material, pipe size, hydraulics, etc. and may consist of “do nothing”, minor intervention (e.g., corrosion protection),
major intervention (structural or non-structural lining), or replacement. Interventions may not only be for deterioration-
related reasons as some replacements of pipes may be required to enhance water quality or the hydraulics of the
system (e.g., increase capacity requirements).
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Figure 29 summarizes the methodology implemented to identify future capital reinvestment needs (2020-2029). This
approach focussed on two principle elements as follows:

1. Service Criteria Model — This model takes into consideration the minimum available fire flow requirements
versus existing as well the number of lead/galvanized connections along watermains; and

2. Risk-based Model — This model reflects the risk scores calculated using the CoF and LoF of each watermain.

=N

A

N
Service Criteria Service Criteria .
Critical Use
Index Model
/|

Decision-Matrix

Lead/Galvanized
Connections

-

\

Critical Use &
Service Criteria
Index (High/Very
High)?

Service Criteria
Replacement
Program

s N
CoF Risk-based LoF
Approach
- i J
s N
Minimize Risk
Scores

Yes

Annual
Capital
Remaining?

Risk Based
Replacement

End

Figure 29: PUC Asset Management Strategy Methodology

4.2.2 Linear Assets Capital Budget

As water linear assets are a resource-intensive infrastructure, constraining the available budget would aid in
identifying near optimum reinvestment projects. Section 2.2 showed the estimated available capital funding from
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year 2020 to 2029 for both linear and facilities. Therefore, Table 9 is prepared to show the linear budget assumed
for this analysis by considering 60% of the total capital budget (this was derived from the LoS workshop discussion
and average capital cost distribution during past years). Despite considering 60% for linear assets, the assigned
percentage is subject to a change in the future depending on specific vertical and linear capital needs.

Linear asset additional financial resources have been identified by considering the ESL assigned for each material
type relative to watermain age. Assets that exceed the estimated service life will be considered for replacement within
the given year. Backlog is identified in cases where assets exceeded their estimated service life but are not replaced
due to financial resources.

The linear capital needs are prepared by considering a conservative unit cost related to open-cut replacement (Table
10). This unit cost is generally higher than other trenchless methodologies such as lining. While lining is most likely
a cost-effective solution (site by site related), detailed studies are needed to determine if lining would be the optimum
method when compared to replacement. In principle, lining reduces the cross section of the pipe which may impact
the hydraulics lining may no be suitable in areas with a high density of appurtenances (e.g., valves, hydrants, bends,
tees, etc.) and services.

Table 9: Linear Infrastructure Forecasted Capital Funding

Year | Available Budget Distribution System Distribution System
Percentage Budget

2020 $7,600,000 60% $4,560,000
2021 $8,300,000 60% $ 4,980,000
2022 $8,900,000 60% $5.340,000
2023 $10,000,000 60% $ 6,000,000
2024 $11,200,000 60% $ 6,720,000
2025 $12,300,000 60% $ 7,380,000
2026 $12,500,000 60% $ 7,500,000
2027 $13,625,000 60% $ 8,175,000
2028 $14,851,000 60% $:8.911,000
2029 $16,188,000 60% $9.713,000
Total $107,864,000 60% $ 69,278,000

4.2.3 Replacement and O&M Costs

The unit costs of linear assets are summarized in Table 10. Assets that are 300 mm and smaller and are in residential
areas have unit costs of $1,600/m while in the downtown area, the unit cost will increase to $2,700/m. These costs
are all-in costs for watermains that are installed along with the City road reconstruction activities. All unit rates are
adjusted to reflect 2020 dollars.

34
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Table 10: Water Pipe Unit Cost ($/m)

Diameter All Inclusive Unit Rates
(mm)
$1,600/m in residential

<= 300 $2,700/m in downtown area

400 $1,600

450 $1,770

600 $2,750

750 $3,080

900 $4,350

1200 $9,640

PUC performs a number of O&M activities to deliver high quality water and preserve linear assets. These activities
include the following:

e Unidirectional flushing: the three-year average cost (2017 to 2019) is $18,214.
e Dead-End Flushing/Flushing Unit Maintenance: the three-year average cost (2018-2020) is $24,714.
e Leak Detection: the three-year average cost (2018-2020) is $25,011.

e \Watermain Breaks and Associated Costs (excluding restorations): the three-year average cost (2018-
2020) is $146,303.

The summation of the three-year average cost of these four activities is approximately $214K. To consider all
0O&M expenses reported by PUC and not only those four O&M activities, the 2018 amount of $7.1 M was used
while considering an inflation of 2% during the 10-year period (more details in Section 6.2). It is assumed that
the costs of listed O&M activities are included in such amount. In addition to the forgoing, an additional $250,000
was considered to account for field condition assessment for water pipes that PUC could implement based on
the recommended staged-approach methodology (more details in Section 6.2.1 and Appendix F).

The following sections expand on Figure 29 by providing detailed methodologies for the Service Criteria and Risk-
based intervention models.

4.2.4 Service Criteria Model

The consequence of failure model was established to understand the impacts of a pipe failure on the environment,
operations, society, and economy. However, there are other parameters related to Level of Service (LoS) that are
not assessed within the risk based model that should be factored into the linear assets intervention model

The Service Criteria considered in the linear assets intervention modeling consists of the following:

1. Service Criteria Index — This parameter establishes a grade based on fire flow deficiencies and the proportion
of lead/galvanized connections to watermains; and

2. Critical Use — This parameter measures the criticality of the segment from an LoS perspective using two
criticality factors which are the Land Use and Critical Customers.

It is important to note that the model output combines the contribution of both the Critical Use and Service Criteria.

While some pipes may be unsatisfactory under one of the criteria, they may not be selected as it satisfied the other
criteria.
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4.2.4.1 Service Criteria Index
The Service Criteria Index calculation is introduced to identify watermains for a potential service criteria replacement
program. Generally, the benefit/cost ratio of performing advanced field assessment on pipelines operating at a lower
flow than required would be low.
Equation [1] and Figure 30 show the inputs and outputs needed to compute the Service Criteria Index.
Service Criteria Index = WS, + WS, [1]
Where:
W, is the weighting assigned to the lead/galvanized connections factor. In this assignment, it is taken as 40%.

Wy is the weighting assigned to the available fire flow factor. In this assignment, it is taken as 60%.
S is the assigned score from 1 to 100.

Available WM Fire
Flow
%Difference »  Score [1,100] —|
Land Use Minimum 60%
Information Requirement
Service
Criteria
Total Service
Count/WM 40%
% of Lead/GLAV
Connection from »  Score [1,100]
Total
Lead/GALV
Connections

Figure 30: Service Criteria Index

Lead/Galvanized Connections

In North America, lead services were used most commonly before the mid-1950s. Exposure to lead can affect how
the brain and nervous system grow. To enhance health and safety measures, many municipalities in North America
established programs to replace lead services.

Galvanized steel pipes were also used in previous decades as an alternative to lead pipes for water supply lines.
This type of service has a layer of zinc that protects the pipe from deterioration. Historical research documented that
the grade of zinc utilized for galvanizing contained some percentage of lead and could be a long-term source of lead.

Since both types could contribute to the health and safety measures, mains connected to galvanized and lead
services will have higher scores. The scoring mechanism for this parameter considers the observed number of
lead/galvanized connections relative to the total number of services connected in each watermain.

The scores considered for this assignment are shown in Table 11. For example, a watermain that has 10 connections
and four of these connections are made of lead or galvanized (40%) will have a score of 25.
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Table 11: Lead/Galvanized Connection Scores

‘ Percentage of Lead/Galvanized Service ‘ Score
0-5% 1
5-25% 5
25-50% 25
50-75% 75
75%-100% 100

Given that the criterion is material dependent, services with unknown material types were assumed. In North America
and based on past assignments, it was observed that copper services replaced lead services after 1953; therefore,
services with unknown material types installed before 1953 may be lead and are at the end of their service life. For
the purpose of the analysis, they were assigned as lead services.

Available Fire Flow

Ideally, the available fire flow should be determined for each building or group of similar buildings in a community.
Generally, this presents challenges when looking at the overall hydraulic capacity of the water distribution system as
it becomes very time consuming to determine the available fire flow for each facility. Therefore, for system-wide
planning purposes, assumptions are often made for the available fire flow based on land use. The assumed minimum
fire flow requirements considered in this assignment are shown in Table 12.

Table 12: Guidelines for Available Fire Flow Requirements for Water System Planning*

Land Use ‘ gpm ‘ L/S
Commercial 2,750 173.25
Farm 500 315
Government 2,750 173.25
Industrial 3,000 189
Institutional 2,750 173.25
Multiple - Residential 2,500 157.5
Single - Residential 1,000 63
Special and Exempt 3,000 189
Vacant Land 500 315

Through previous modelling assignments completed by AECOM?, available fire flow capacity was determined at pipe
nodes. The available fire flow capacity assigned to each watermain was compared to the considered values in Table
12 by land use category.

To further use this information and to prioritize watermains based on available fire flow, the percentage difference
between the available fire flow and the required fire flow capacity (Table 12) is calculated and assigned a relative
score (Table 13).

4 Refer to Memorandum titles “PUC Services Inc. — Residential Fire Flow Review” submitted by AECOM on December 31, 2018.

RPT-V1-2023-06-12-TM5 LCC Strategy-60596267_Final_V4.Docx 37



AECOM Public Utilities Commission
Drinking Water System Asset Management Plan
Technical Memo — Lifecycle Strategy and Financial Planning

Table 13: Fire Flow Parameter Score

Percentage Difference of Available vs. Required Fire Flow | Score
0 or Available is more than Required 0
0-5% 10
5-10% 30
10 - 20% 50
20 - 40% 75
Greater than 40% 100

The following shows an example of assigning a score based on the calculated percentage:
If,

Watermain A available fire flow = 130 L/s; and
Watermain minimum required available fire flow (land use and fire flow assumption) = 173.25 L/s

Then,

Dif ference % = % X 100 = 25%; hence, the assigned score is 75.

At this stage, the model would be able to identify watermains with a significant proportion of lead/galvanized
connections as well as those watermains that might not satisfy the minimum available fire flow requirement. The
factors were further used to prioritize mains supplying critical customers using the Critical Customers and Land Use
data as described in Section 4.2.4.2.

42.4.2 Critical Use

Although each segment’s criticality was computed considering environmental, economic, operational, and social
factors and subfactors (refer to Appendix B), that analysis focused on the impact of a pipe segment’s failure. These
factors would not have potential contributions on many of the criticality factors. Therefore, two sub-factors from the
social group were identified to highly contribute in determining the Service Criteria Index of the segment (Figure 31).

e Land Use
o0 Industrial land is more critical than a vacant one. Thus, replacing a pipeline not satisfying the
minimum available fire flow requirement in the industrial zone will be prioritized first.
e Critical Customers
o Critical Customers — Critical customers are more important than non-critical customers (details on
Critical Customer definition is available in Appendix B). Thereby, replacing a pipeline with a
significant number of lead/galvanized connections supplying water to critical customers will be
prioritized first.
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Figure 31: Segment Critical Use

To reduce the complexity of assigning newer scores and weights for these parameters, the same scores and weights
determined during the CoF model development were used (refer to Appendix B). The weights of these two
parameters were extracted from the assigned weights in the CoF model but with an additional step. The weights
distribution identified for the CoF parameters were maintained in order to ensure consistency in the calculations.
Therefore, the relative importance weights for the Critical Customers (CC) was estimated at 67% and the Land Use
(LU) was calculated at 33%.

The scores of the two parameters could be aggregated using the following equation:

Critical Use = Wy y;Siy + WeeSee [2]
Where:

W is the relative importance weight of each parameter
S is the score assigned for each segment

At this stage, watermains would be prioritized based on the Service Criteria Index and the Critical Use data. To align
with existing practices in replacing watermains, the following methodology describes the approach used to
amalgamate watermain’s scores to compute the utility corridor’'s scores.

4.2.5 Utility Corridors and Watermain Segments

Generally, capital improvement interventions in water linear infrastructure is mostly completed between two road
intersections, where a utility corridor include more than one asset within the existing right of way.

In GIS, a watermain segment is represented as a polyline connecting two nodes (e.g., watermain between two
valves). Ultimately, these segments have variable lengths and typically do not represent a corridor from one road
intersection to another. In an effort to utilize the already existing GIS polygons represent the segmented utility
corridors in PUC’s distribution network, segments within a complete polygon were identified for interventions, where
applicable.

As utility corridors include one or more segments, determining the score of each corridor was based on a bottom-up

approach as described in Section 4.2.5.1. The approach ensures all segments in each utility corridor have an
appropriate contribution in the overall corridor score.

4.25.1 Utility Score Calculations

Based on the watermain segments in each utility corridor, the utility score was calculated using a weighted average
method. The weights of each segment’s contribution of the utility score was based on the length of each segment
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found within the same utility corridor. Therefore, the overall utility corridor score was mostly represented by longer
segments.

Equation [3] is a general representation of the utility score aggregation. This could be applied in calculating the
utility’s LoF, CoF, risk, etc.

L;S;
Utility Score = ——— 3
y S (3]

Where:

L is the length of the segment

S is the score under consideration which can be applied to CoF, LoF, etc. to represent the overall utility corridor
score.

Table 14 shows an example of applying Equation [3] on an arbitrary utility corridor consisting of three segments and

a total length of 185 m.

Table 14: Example of Utility Score Calculation

Segments in Utility A ‘Length (m) ‘Score ‘Weighted Score

Segment 1 5 95 5+95 =27
5+50+130
Segment 2 50 75 20.3
Segment 3 130 35 24.6
Utility Score 47.6

4.2.5.2  Utility Score Breakpoints

The utility scores were prepared to identify corridors that were a good candidate for the Service Criteria interventions.
Using the weighted average aggregation process, an absolute number (1,100) was calculated to describe the Utility’s
Service Criteria Index and Critical Use.

According to the distribution of the results, the lower and upper scores for each rank are shown in Table 15 and
Table 16. Due to the distribution of the indices in the Critical Use Breakpoints, the High and Very High ranks have

almost the same cluster limits.

Table 15: Service Criteria Breakpoints

Rank ‘ Lower ‘ Upper
Very Low 0 1

Low 1 27
Moderate 27 61

High 61 70
Very High 70 100
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Table 16: Critical Use Breakpoints

Rank ‘ Lower ‘ Upper
Very Low 0 30

Low 30 33
Moderate 33 36

High 36 37
Very High 37 100

These breakpoints were used to identify corridors that would directly be selected for a Service Criteria replacement
program. The following section demonstrates the decision-based matrix used for this purpose.

4.2.5.3 Utility Corridor Decision-Based Matrix

The commonly used decision-based matrix in a risk framework consists of the CoF and LoF. These two parameters
are used to prioritize pipelines that are in poor condition and have higher impacts if failed. However, the decision-
based matrix presented below initially prioritizes utility corridor replacements based on service criteria rather than
advanced condition assessment or risk-based replacement.

In many circumstances, municipalities upgrade their water infrastructure to respond to growth and to decrease the
potential health and safety issues. In this regard, analysing the physical condition of pipelines may not be
recommended as the benefit/cost ratio could be low. For example, an excellent condition pipeline that does not
provide the required flow demand should still be identified for replacement regardless of its physical state.

The decision-based matrix (Figure 32) was a function of the Service Criteria Index and the Critical Use factor which
were described in Section 4.2.4. Corridors ranked as high or very high in both parameters have higher priority for
replacement due to Service Criteria issues.

Very High Risk Methodology Risk Methodology Risk Methodology Replacement Program Replacement Program
High Risk Methodology Risk Methodology Risk Methodology Replacement Program Replacement Program
Service CriteriaIndex | Moderate Risk Methodology Risk Methodology Risk Methodology Risk Methodology Risk Methodology
Low Risk Methodology Risk Methodology Risk Methodology Risk Methodology Risk Methodology
Very Low Risk Methodology Risk Methodology Risk Methodology Risk Methodology Risk Methodology
Very Low Low Moderate High Very High
Critical Use (Land + Critical Customers)

Figure 32: Service Criteria Decision-Based Matrix

Corridors that did not satisfy score high or very high for both service criteria were subsequently prioritized using the
risk-based intervention methodology.

4.2.6 Risk-based Interventions

Pressurized pipe risk management framework is designed around the technical ramifications of operating pressurized
assets that are logistically challenging to inspect and costly to replace. This framework is applicable to the entire
watermain system of linear assets that were not ranked as a high priority in the Service Criteria decision matrix. The
framework for pressurized pipe is comprised of (1) a replacement strategy optimized to mitigate risk; and 2) an
inspection strategy that uses risk to balance a staged approach to condition assessment.
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4.2.6.1 Risk-based Replacement/Rehabilitation

During the service life of the assets, interventions are required in the form of maintenance, rehabilitation, or
replacement to sustain their performance and avoid sudden disruptions to the service. Excluding corridors identified
for Service Criteria replacement, risk scores were utilized to prioritize corridors considering the magnitude of their
CoF and LoF.

Utility corridors (i.e., intersection to intersection) have been used to identify replacement requirements which dovetails
well with the City’s capital improvement plan. This approach used Equation [3] to arrive to the utility’s CoF, LoF and
Risk scores as per Section 4.2.5.1. The breakpoints for the Utility Risk scores are shown in Table 17.

Table 17: Utility Corridor Risk Breakpoints

Rank ‘ Lower ‘ Upper
Minor 0 30
Moderate 30 45
Major 45 100

As this assignment considers a risk-based approach, the budget requirement identified a pre-defined risk score
threshold that would vary depending on the available budget and the risk exposure (refer to Figure 29). For this
purpose, the threshold was driven by the annual available budget and the major risk category to maximize the total
length of the identified utility corridors that would result in minimizing the overall risk exposure.

Although there are several intervention strategies that PUC can consider, a conservative intervention in the form of
replacement was used as it is the most expensive intervention when compared to other trenchless options, if
applicable. The unit costs used for replacing watermains are shown in Table 10.

42.6.2 0O&M and Risk-based Condition Assessment

Appendix F describes the staged-approach of condition assessment that PUC could implement to obtain condition
related data. Further, Section 6.2 lists some of the O&M activities that PUC may consider to prolong the condition of
linear assets.

4.3 Funding Strategy Results

This section uses the results of Section 4.2 to demonstrate the lifecycle costing proposed during the study period
(from 2020 to 2029) for the linear water assets. The capital budget was annually constrained to the amounts included
in Table 9 to identify segments that require replacements based on service criteria and risk. O&M costs were also
included during the same period considering the 2018 O&M expenses plus an additional amount to account for annual
field condition assessment, where required.

4.3.1 Service Criteria Replacement Program

Pipes that have higher density of lead/galvanized services are identified in Appendix G. These pipes have 50% or
more of their services made of lead/galvanized. The total length of these pipes is approximately 10 km. Pipes that
have available fire flows of 80% or less of the minimum requirements are also identified in Appendix H. The total
length of these pipes is roughly 42 km.
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However, as shown in the decision matrix in Figure 31, pipelines identified in this analysis would be recommended
for replacement if they failed to meet the available fire flow requirement, have a high proportion of lead/galvanized
connections and also have higher impacts on critical customers or more important land uses. The Service Criteria
replacement for the identified utility corridors would cost approximately $2.4 million; the 10-year average cost is $0.24
Million as per Figure 33.

Appendix | shows the utility corridors selected for replacement as per the Service Criteria methodology.
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Figure 33: Service Criteria Cost

4.3.2 Risk-based Replacement Program

The risk based assessment was completed in accordance with the methodology illustrated in Section 4.2.6.1. The
results focused on utility corridors in the major risk category as well as some utility corridors that are rated in the
moderate group. The threshold used to select utility corridors was 35.7 and greater (this threshold was used to avoid
exceeding the available capital budget over the 10-year period (refer to Figure 29). If the threshold is increased,
above 35.7 the number of utility corridors identified for interventions and the required linear capital budget will
decrease, and vice versa.

For comparison purposes, Section 4.3.3 shows the capital needed to replace all assets using an age-based scenario
which will result in additional financial resources.

Figure 34 shows the total replacement costs in each risk rank. The analysis considered the available budget per year
by prioritizing higher risk scores and then moving to moderate risk scores. Based on this analysis, the total budget
requirement was approximately $65 M with a 10-year average of $6.5 M.

All major risk utility corridors were identified for interventions. However, due to budget constraints, not all moderate
risk corridors were identified in this analysis.

Appendix J maps the utility corridors identified for potential interventions.
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Figure 34: Risk-based Intervention

4.3.3 Age-based Capital — Additional Financial Resources

Additional financial resources, more than the funds currently budgeted for, were observed based on the analysis.
Herein, it is calculated by comparing the asset age relative to the estimated service life over the analyzed study period
(2020-2029). Pipes not identified for replacement in Sections 4.3.1 and 4.3.2, but their age exceeds the estimated
service life during the 2020-2029 period are identified. Accordingly, the total length of these pipes is 95 km with a
total replacement value of $172M. Figure 35 shows the costs based on pipe diameter size of the identified pipes.
Almost half of the observed additional financial resources relate to pipes 150 mm in diameter. Annually, the observed
budget of capital considering an age-based scenario is approximately $17.2M.

The additional financial resources can potentially be addressed by considering less costly interventions including

trenchless technology, cathodic protection, etc. or by re-evaluating the water rates based on this study’s findings.
Refer to the recommendations in Sections 8.1 and 8.3.

RPT-V1-2023-06-12-TM5 LCC Strategy-60596267_Final_V4.Docx 44



AECOM

$80
$70

& 8
o O

Cost, in Millions
e R
o o

$20
$10
$0

100

Fig

Public Utilities Commission

Drinking Water System Asset Management Plan
Technical Memo - Lifecycle Strategy and Financial Planning

$1,316

|

] I - Y

150 200 250 300 400 600

Diameter (mm)

ure 35: Total Cost by Diameter of Pipes

4.3.4 Overall 10-Year Lifecycle Costing

Figure 36 combines all lifecycle outputs by considering the O&M costs and capital replacements costs. The total
expected cost for the next 10 years is approximately $151 M (i.e., capital costs of $67.0 M and O&M costs of $84 M).

Detailed results can be found in Table 18.

Additional Financial
— Resources
e Total O&M
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Table 18: 10-Year Lifecycle Costing

|Formu|a‘ 2020
Service Criteria
A| Replacement NA $246,000 $381,000 $397,000 $147,000 $148,000 $132,000 $242,000 $257,000 $333,000 $63,000 $2,347,100
Program
Risk-based
B| Replacement NA $4,290,000 | $4,384,000 | $1,728,000 | $9,132,000 | $6,496,000 | $7,287,000 | $7,462,000 | $7,710,000 | $8,385,000 | $8,247,000 | $65,117,000
Program
C| Total Capital A+B | $4537,000 | $4,765000 | $2,125,000 | $9,279,000 | $6,645,000 | $7,419,000 | $7,705,000 | $7,966,000 | $8,717,000 | $8,305,000 | $67,463,000
Available*
D Capital NA $4,560,000 | $4,980,000 | $5,340,000 | $6,000,000 | $6,720,000 | $7,380,000 | $7,500,000 | $8,175,000 | $8,911,000 | $9,713,000 | $69,278,000
(Approximate)
E Cap:\‘;"érg;gear OA]}’(e/:igBi $6,746,000 | $6,746,000 | $6,746,000 | $6,746,000 | $6,746,000 | $6,746,000 | $6,746,000 | $6,746,000 | $6,746,000 | $6,746,000 | $67,460,000
Calculated
Additional
F Financial NA $15,800,000 | $16,116,000 | $16,438,000 | $16,767,000 | $17,102,000 | $17,444,000 | $17,793,000 | $18,149,000 | $18,512,000 | $17,474,000 |$171,595,000
Resources **
G Agsoe”;’s”r'r?e”m NA $250,000 $255,000 $260,100 $265,300 $270,600 $276,000 $281,500 $287,200 $292,900 $298,800 | $2,737,000
O&M (2018 PUC)
H - Inflated NA $7,407,000 | $7,556,000 | $7,707,000 | $7,861,000 | $8,018,000 | $8,178,000 | $8,342,000 | $8,509,000 | $8,679,000 | $8,853,000 | $81,110,000
I Total O&M G+H | $7,657,000 | $7,811,000 | $7,967,000 | $8,126,000 | $8,289,000 | $8,454,000 | $8,624,000 | $8,796,000 | $8,972,000 | $9,151,000 | $83,847,000
J Total C+l | $12,194,000 | $12,576,000 | $10,092,000 | $17,405,000 | $14,934,000 | $15,873,000 | $16,329,000 | $16,762,000 | $17,689,000 | $17,456,000 |$151,310,000

used to replace that utility corridor at t+1.

**Disregards the remaining capital from the risk-based replacement program per year but applies it on the total remaining amount of 2029 which is (9,713,000-8,305,000) = $1,408,000. Hence, the

Additional financial resources in 2029 would be (18,882,000-1,408,000) = $17,474,000

*In some years, some amounts of available capital are deferred to the following years. The remaining amount gets deferred to the following year (t+1). The remaining amount at t and t+1 can then be
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5. PUC Overall Capital 10-Year Funding Needs
Summary

The lifecycle costing developed for this assignment was completed by considering systematic methodologies to
determine intervention requirements during a study period from 2020 to 2029.

For water vertical assets, the interventions were in the form of:

e Assess;

e Replace on failure;

e Replace or assess; and
e Detailed analysis.

From a high-level age-based analysis, the total interventions needed was approximately $63M. Considering an
available capital budget during 2020-2029 of approximately $46M, the overall additional financial resources would
roughly be $17M (10-year average of $1.7M). In this assignment, 410 assets were inventoried and visually assessed
during the ICA exercise. These assets were located in the Surface Water Treatment Plant and Gros Cap Raw Water
Pumping Station. According to the risk-based methodology, approximately $5M worth of replacements are needed
with a 10-year average of $0.5M.

For linear assets, two main models were used to identify capital replacement needs:

e Service Criteria; and
e Risk-based.

The Service Criteria model selected utility corridors that could not satisfy available fire flow requirements and/or had
higher lead/galvanized connections. Higher priorities were also assigned based on adjacent land uses and customers
Corridors not identified in the Service Criteria were analyzed using the Risk-based model.

Corridors with risk scores exceeding a pre-defined risk threshold were identified for replacement. Based on the
results, all corridors in the major risk category were identified for replacement within the period covered by the plan
with some additional corridors in the moderate risk category.

The average 10-year capital replacement funding for linear assets was estimated at approximately $6.7 M which was
constrained by the available linear capital budget (60% of the overall capital). With an unconstrained age-based
scenario (i.e. identify replacement for pipes having an age that exceeds ESL), a 10-year average annual capital
additional financial resources of $17.2M were observed to occur over the 2020-2029 period.

The resulting water infrastructure capital funding needs is summarized in Figure 37. Based on the figure, the average

10-year capital, considering the constrained scenario is approximately $11.5 M with a total 10-year average capital
additional financial resources of $19M.
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Figure 37: PUC 10-Year Water Capital Costs

RPT-V1-2023-06-12-TM5 LCC Strategy-60596267_Final_V4.Docx

48



AECOM Public Utilities Commission of the City of Sault Ste. Marie
Drinking Water System Asset Management Plan
Technical Memo — Lifecycle Strategy and Financial Planning

6. Asset Lifecycle Strategies

6.1 Asset Acquisition Phase

PUC has made significant investments in the design and construction/acquisition of its water assets. PUC’s asset
inventory has, to a large extent, been constructed over the past decades through funding provided by customers and
higher levels of government. PUC uses the Drinking Water Quality Management Standard (DWQMS) specifications
for recurring waterworks material purchases. They are signed off by Purchasing, Engineering and the respective
operating department (i.e. Distribution or treatment).

Looking towards the future, when acquiring new assets, the PUC should evaluate credible alternative design solutions
that consider how the asset is to be managed at each of its lifecycle stages. Asset management and full life cycle
considerations for the acquisition of new assets include, but are not limited to the following:

e The asset’s operability and maintainability;
e Availability and management of spares;
e Staff skill and availability to manage the asset; and

e The asset’s eventual disposal.

6.2 Asset Operation & Maintenance

Based on 2018 data, PUC reported an approximate total O&M cost of $13.3M. The cost is broken down into purific-
ation and pumping, transmission and distribution, hydrants, billing and collection and general and administration.

Table 19: O&M Expense and Type

Expense Type ‘ 2018 Budget

Purification and Pumping $3.9M
Transmission and Distribution $4.2M
Hydrants $0.4M

Billing and Collection $1.2M
General and Admin $3.6M
Total $13.3M

The above costs include activities that are undertaken to preserve and prolong the longevity and condition of PUC’s
water system assets. In the following subsections various O&M activities have been identified to assist in delivering
high quality water to customers and enhance the service life of assets some of which are already being undertaken.

6.2.1 Watermains

e Condition assessment and inspection: Regular and scheduled condition assessment provides
information about the condition and structural capacity of the pipe, highlighting possible intervention
needs. Detailed information can be found in Appendix F and Appendix K;
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Watermain flushing: Seasonal watermain flushing removes sediment accumulation, improves water
quality and mitigates damage to pipe infrastructure. System valves are exercised as necessary to ensure
water is flowing on a one-way path. The recommended flow speed is 1 m/s. It is recommended that areas
flushed to be partially isolated to prevent flow back from uncompleted areas;

Watermain swabbing: Cleaning process which utilizes a large sponge forced through a pipe to remove
debris. This methodology is proven to be effective for thermoplastic pipeline material. Swabbing is
generally performed for large diameter and small diameter pipes. System valves are exercised as
necessary to ensure water is flowing on a one-way path. The recommended flow speed is 1 m/s. It is
recommended that areas swabbed to be partially isolated to prevent flow back from uncompleted areas;

Water Quality Testing: Regular water sampling and testing based on regulatory requirements to ensure
water quality objectives are met. Identifies water quality issues so that immediate action can be taken to
protect public health;

Cathodic Protection: Cathodic protection arrests the corrosion process on the external surface of ferrous
materials. This method is highly effective in corrosive soil where the main degrading factor is the soil
surrounding the pipe. As the majority of PUC’s pipes are made of ferrous material, considering a cathodic
protection program could be an effective option in reducing the number of breaks observed on ferrous
materials. In a study performed for the City of Toronto, comparing replacement, cathodic protection and
lining, cathodic protection showed a huge benefit to cost ratio when deployed as opposed to the other
intervention actions. Generally, cathodic protection is deployed on low critical assets. The unit cost of
installing cathodic protection on watermains is approximately $30/m. Based on PUC’s water network, the
total length of low consequence ferrous pipes is 205 km. Using the cathodic protection unit rate, the total
cost of implementing such a program may be in the range of $6.2M.

6.2.2 Valves

Valve Inspection and Exercising: Periodic maintenance to locate, inspect and exercise the valve, clean
out valve box, paint valve lid, and record data about the valve. Such an activity ensures that valves can
be easily located and operated when and as needed; and

Valve Corrective Maintenance: Repair valve to ensure proper continued operation. It ensures valve
operates as intended; prevents failure and potential loss of service.

6.2.3 Hydrants

Hydrant Annual Inspection: Hydrant checks can include checking operation, caps, oil, pressure, sounding
access, winter leakage, freezing, and string test. It ensures hydrants are in good working condition.
Hydrant checks are required by the Fire Code;

Hydrant Corrective Maintenance: Planned repairs to hydrants that have been identified as potentially
defective to ensure proper continued operation. It restores hydrant operability and maintains public safety
from the threat of fire;

6.2.4 Water Services

Locate Service Boxes: Water crews to locate difficult to find service boxes on request. It ensures that
service boxes are not accidently damaged from local excavation or construction activities;

Water Service Turn On/Off: Water service turn off or on under PUC responsibility. It provides a high level
of customer service;
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e Water Service Box Inspect/Repair: Repairs to Water Services boxes. It ensures the continued reliability
and proper functioning of Service Connections; and

e Connection Corrective Maintenance: Repairs to connections that have been identified as potentially
defective to ensure proper continued operation. It restores connection operability and maintains water
service to customer.

6.2.5 Vertical Assets

Unlike linear assets, O&M activities are asset-specific. Condition assessment, periodic inspections, and detailed
analysis would be initial steps for proactive maintenance. The ICA in this assignment inventoried 410 assets and
specific actions have been identified accordingly in the form of assess, replace or detailed analysis required. Refer
to Appendix E.

6.2.6 O&M-related Software - CMMS

Currently, PUC relies on spreadsheets to plan for O&M activities and some financial management modules that help
in scheduling and costing (i.e., Caynta). However, PUC has not been utilizing a computerized maintenance
management system (CMMS) that can enhance the overall O&M activities within PUC. Ultimately, the main aim of a
CMMS is to organize the processes associated with maintenance management and reduce inefficiencies that can
result in increased costs and downtime of assets. The benefits of a CMMS include efficient scheduling, monitoring,
resource allocation, and costing. The primary benefits can be further detailed as follows:

a. CMMS can support condition-based monitoring of assets. This can provide information into potential
imminent failures;

b. CMMS can monitor and track the movement of spare parts and replacement requisitions;

c. CMMS increases the interoperability in the organization as it improves communication between
operations and maintenance staff and other departments;

d. CMMS can maintain consistency of the information communicated between the departments and staff;
e. Managers will be able to obtain data in a form that allows effective control and reporting of activities;

f. CMMS supports mobile tools to complete tasks efficiently. This will increase job handling and improve
staff productivity; and

g. CMMS improves scheduling and tracking of activities and is able to help in optimizing resources so that
double-booking is avoided.

Generally, the cost to implement CMMS depends on the system size and specific elements incorporated into the
management system. Based on similarly sized systems, the estimated cost for CMMS PUC'’s system may be in the
range of 600k to 800k, excluding the annual licensing.

6.3 Asset Renewal and Replacement Strategies

When estimating the timing and scope of infrastructure renewal or replacement there are many factors to consider.
The right time for asset replacement will depend on expected levels of service including reliability, the ability of an
organization to adjust maintenance schedules for unplanned repairs, and capital budget. Each of the following criteria
should be assessed when determining whether an asset should be replaced.

e Criticality: A highly critical asset should be replaced before failure, while some non-critical assets can be run
to failure and replaced as required;

e Condition: Level of refurbishment and preventive maintenance;
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e Functionality: Design and operating conditions. A bad design, improper equipment specifications or poor
material selection may reduce reliability or condition of an asset, triggering the need for premature asset
replacement;

e Budget: Resources (funding and staffing) available to complete the project(s); and

e Planning: Adjacent infrastructure and other projects including expansion or upgrades.

6.3.1 Watermains

e Replacement using Pipe Bursting: Pipe bursting can be applied to brittle materials, and pipe splitting to
ductile materials. The old pipe is ruptured and pressed into the surrounding soil while a new pipe follows
the cone-ended bursting tool to replace the old pipe. The bursting tool is hammered through the host
pipe by pneumatic or hydraulic means. The benefit of pipe bursting is that it allows for trenchless upsizing
of the original pipe. The typical length of pipe replaced by pipe bursting is approximately 110m, but
greater lengths have been accomplished. Pipe depth, soil conditions, adjacent utilities and service
connections will dictate whether pipe bursting is appropriate;

e Renewal using Cured-in-Place Pipe (CIPP) Liners: Cured-in-place pipe liners have been commercially
available since 1971 and are used to seal and or structurally renew existing pipes without excavation of
the pipe itself. The basic CIPP liner product is a tube, impregnated with a liquid thermoset resin, inserted
into a pipeline, and cured. CIPP liners were developed as a modified coating system, delivering resins in
a carrying tube (often described as a “sock”) that could hold the desired coating in place until the resin
had time to cure. CIPP liners are either inverted, pulled in place, or manually inserted into the host pipe.
All expand radially or are otherwise conformed tightly against the host pipe. Various resins are utilized
including epoxy, polyester, silicate, and vinylester, and the most commonly used resins are styrene-
based. Resins are either ambient cured, thermally cured (utilizing either hot water or steam), or ultraviolet
light (UV) cured. PUC already has a lining program as part of its capital renewal plan. Prior to selecting
pipes for lining, it is essential to perform hydraulic analysis so that the hydraulics of the lined pipe is not
impacted due to decreased cross sectional area of the pipe. Mains that are deteriorated and satisfy
hydraulic requirements post-lining are good candidate for CIPP; and

e Pipe Replacement through Trench Open-Cut: Pipe replacement through trench open-cut is still fairly
common within most municipalities, although open-cut work is typically disruptive to the adjacent area
and requires a great deal of traffic control if the trench is located in a roadway. It tends to be slower than
trenchless methods and more dangerous as workers / residents risk cave-ins when in or near the trench.
Finally, trench open-cut methods generally are more expensive than trenchless methods. However,
trench-open could still be the best / only option when trenchless methods are not viable. Open-cut
replacement consists of the traditional method of pipe installation, where an excavation crew typically
digs a trench along the existing trench line using a track excavator or backhoe. The new pipe is laid,
bedded and the trench is backfilled, compacted and the surface is reinstated as necessary. The unit
cost of pipe replacement through open-cut excavation needs to include the cost of excavation, laying the
new pipe, backfiling and reinstatement. Other factors impacting costs include the installation of
appurtenances such as valves, manholes, catch basin leads and whether and how many service
connections need to be re-connected. The cost of the surface reinstatement could vary significantly
based on the original surface and use e.g., an arterial road or only a landscaped surface.

6.3.2 Water Meters

e Meter Replacement and Smart Meters: Aging makes water meters become less accurate, leading to a
loss in revenues as water consumption is not accurately recorded. However, the premature replacement
of water meters that are still reading consumption accurately is a waste of resources. Between these two
economically opposing forces, there is a point that economically justifies the cost of meter replacement.
As such, the optimum service life of a meter depends on prevailing water rates, rate of meter wear (and
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loss of accurate registration), repair and maintenance costs, and inflation and discount rates. Ultimately,
there is no standard time period for meter replacement that can be broadly applied to all utilities, as local
conditions such as chemical composition of the water, temperature and humidity all impact on meter life.
Within Canada, there is significant variability in meter replacement schedules between water utilities and
a recent survey by the Canadian Infrastructure Benchmarking Initiative found that utilities generally
change out between approximately 4% and 10% of their meters per year. Due to more water being sold
and revenue generated through ICI meters, some utilities might even have a different replacement cycle
for these meters e.g., changing 20% of their ICI meters out per year. Approximately, 1/3 of PUC’s network
has been converted to smart meters. While the associated benefits of these meters have not been
realized so far, generally these types of meters are expected to drive operating costs lower when
compared to old models of meters. PUC may consider a program that would replace existing meters with
smart meters.

6.3.3 Valves

e Valve Replacement: Replacement of valves that have deteriorated or that are no longer operable. This
activity maintains the functionality of the system by ensuring all valves are operable. Generally, when
watermains are replaced, valves are also replaced.

6.3.4 Hydrants

e Hydrant Replacement: Replacement of hydrants that have deteriorated to the point where they are not
reliable to support fire fighting. It maintains public safety from the threat of fire. Generally, hydrants can
serve 50 to 75 years depending on the O&M activities performed to preserve their service life. Generally,
when watermains are replaced, valves are also replaced.

6.3.5 Water Services

e Water Service Replacement and Renewals: Replace service connections prior to or at the time of failure.
Ensures proper function of service connections; and

e |lead Service Replacement Program: Replace services that are made of lead due to health-related
concerns. Many municipalities across North America have established such a program to reduce any
health-related concerns. In this assignment, water pipes connected to lead services have been identified
as part of the Service Criteria model. Appendix G maps the pipes that have high density of
lead/galvanized services.

6.3.6 Vertical Assets

e Replacement of Assets: Replace vertical assets based on detailed analysis and condition assessment.
The replacement should follow a prioritization schedule to take best advantage of the available budget.

6.4 Decommissioning and Disposal Phase

Asset decommissioning and disposal activities are performed to decommission and dispose of assets due to ageing
or changes in performance and capacity requirements. This decision process includes the consideration of costs and
benefits of using a whole life approach, the impact of asset rationalisation on other infrastructure, and the processes
for disposal of assets. More specifically, the following factors need to be evaluated when considering the
decommissioning and disposal of assets:

e Assets not required for the delivery of services, either currently, or over the longer planning period,;
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Assets that have become uneconomical to maintain or operate;
Assets that are not suitable for service delivery and do not meet current or future proposed levels of service;
Assets that have a negative impact on service delivery, the environment, or community;

Assets that no longer support the PUC'’s service objectives due to a change in type of service being delivered
or the delivery method;

Assets where their use has become uneconomical due to the limited availability of spares or the cost of their
replacement parts;

Assets where the technology has been outdated; and

Assets which can no longer be used for the purpose originally intended.

Considerations for asset decommissioning and disposal activities include, but are not limited to:

Updates to asset databases such as the GIS;
Environmental impact of disposal and implications for land rehabilitation, where applicable;
Residual value of assets;

Continued service delivery while a new asset is being constructed / commissioned: overlap of the start-up of
new assets / facilities and the decommissioning of existing assets / facilities being replaced,;

Cost of decommissioning and disposal; and

Other, as needed.
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7. Financial Strategy

7.1 Financial Analysis

Financial analysis activities for asset management is centered on two essential elements: revenues and expenditures.
Through asset operations, PUC generates its revenues through a full user pay model.

Assessing the financial implications in the decision-making process recognizes there are competing priorities and
trade-offs between projects. Financial analysis informs required funding levels for the capital plan and assist in making
critical decisions about service delivery while providing the greatest benefit for the community at the lowest cost.

7.2 Aligning the Financial and Non-Financial Functions of AM

ISO 55010° identifies that the financial and non-financial functions of asset management within organizations are
generally inadequately aligned, as follows:

e Financial Accounting Functions: Focused on retrospective reporting of accounting / regulatory financial
activities. However, there is a growing awareness in organizations of the need to focus on providing a
managerial costing approach in order to support decision-making for the future; and

e Non-Financial Functions: Have a limited understanding of financial accounting functions but are
recognizing the need to improve their understanding of the financial implications of their activities.

The lack of alignment between financial and non-financial functions can be attributed to silos in an organization,
including reporting structures, functional / operational business processes, and related technical data. Silos generally
bring forth the necessary level of specialization. However, with a lack of communication between the silos,
organizations are at risk of inefficiencies and errors in asset management results, or asset management failures due
to a lack of alignment between staff and senior management. Financial and non-financial alignment needs to work
both “vertically” and “horizontally”, as follows:

e Vertical Alignment: Financial and non-financial asset-related directives by management are
informed by accurate upward information flows, effectively implemented across the appropriate
levels of the organization; and

e Horizontal alignment: Financial and non-financial information that flows between departments
(conducting functions such as operations, engineering, maintenance, financial accounting and
management) uses the same terminology and refers to the assets identified in the same way.

Figure 38 presents the key elements in a framework to address the need to achieve the alignment.

5 International Organization for Standardization (2019): ISO 55010 - Asset management — Guidance on the alignment of financial and
non-financial functions in asset management
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Figure 38: Key Elements of a Framework to Achieve Financial and Non-Financial Alignment

7.2.1 Long-Term Financial Planning

Strengthening PUC’s asset management planning will improve the long-term financial planning, by accounting for
whole life cycle costs as presented in Section 6. This includes all capital, annual operation and maintenance, and
disposal costs over the planning timeframe, thereby aligning financial requirements with long-term level of service
objectives.

The challenge is often one of agreeing on a timeframe for such planning, recognizing that the AM perspective is
ideally focused on the asset life cycle, versus shorter term objectives and priorities. Accordingly, financial and non-
financial staff, as well as top management and politicians, should agree on a long enough timeframe to provide useful
forward planning information that aligns the financial and non-financial perspectives, as generally presented in Figure
39.

56
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Figure 39: Asset Management Planning Alignment Across the Organization

PUC should have an appropriate long-term financial planning process that achieves the following:

e Stimulates long-term strategic thinking and perspective for stakeholders and decision-makers;
e Can be used as a tool to prevent or predict future financial shocks and demonstrate financial
sustainability; and
e Demonstrates to internal and external stakeholders that the organization has a financial strategy in
place to meet their demands, now and in the future.
The long-term financial planning process needs to involve financial and non-financial staff working together to
combine the important elements of strategy development, asset management planning and financial forecasting.

7.3 PUC Financial Plan and Need of Water Rate Study

The most recent financial plan was completed in 2019 by KPMG. It was developed to forecast the financial
performance of PUC’s water supply services to better manage and operate this critical system. The financial plan
approach considered the following:

e [nfrastructure reinvestment differential;

e Future growth;

e System acquisition costs;

e Regulatory requirements and service enhancements;

e Debt principal repayment;

e Amortization of tangible capital assets at historical values;
e Interest on long-term debt; and

e Operating costs.

One of the main outputs of the financial plan is to identify near optimum water rates that can help PUC generate
revenues to cover expenses in operating, maintaining and renewing the water system. As per the report, PUC’s rate
structure contains a basic monthly charge and a three-tiered block of rates. The monthly charge applies regardless
of the amount of water used by the customer. The 2019 metered water rates are as follows:
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e Upto 15 m3 $0.662 per m;
e > 15m3and=250 m3 $1.95 per m3; and

e Remainder of consumption: $1.53 per m2.

According to the same report, the projected water rates from 2020 to 2026 are summarized in Table 20.

Table 20: Projected Water Rates

Year ‘ Variable/ m? ‘ Fixed/ m3
2020 0.71 31.09
2021 0.76 33.11
2022 0.8 35.1
2023 0.85 37.03
2024 0.89 38.88
2025 0.93 40.82
2026 0.98 42.86

These forecasted rates were based on multiple assumptions in which any variation in one or more may impact
the water rates’ results. A high-level analysis of these assumptions suggested that a water rate study is
recommended to be performed due to the following:

e The 2019 Financial Plan assumed that historical decline in water trend consumption would continue
during the projected years (based on historical data). Due to the unprecedented period and the impact
of COVID19, generally, it has been observed that utility consumption has significantly increased including
the water use. Future water rate studies should evaluate if such water use historical trend is still
applicable. This can be done by comparing the anticipated trend in 2020-2021 and onwards with actual
recorded water use of the recent years;

e The capital funding was purely related to an age-based scenario with a fixed estimated service life of 75-
years. Based on the risk management framework, that was recently deployed, along with the different
parameters that were considered, the deterioration mechanism of pipes varied significantly from one
another especially when considering ferrous and thermoplastic material. Thereby, some pipelines may
be prioritized for replacement although their estimated service life has not yet been reached. On the
contrary, some pipelines may not experience any breaks during their service life and their operations
may extend beyond their designed life. When considering an age-based scenario where replacement is
identified when age exceeds the estimated service life assigned per material type, the additional financial
resources during 2020-2029 period is significant and higher than the capital budget assumed in the 2019
Financial Plan;

e The Service Criteria model considered available fire flow and lead/galvanized connections as part of the
prioritization mechanism. The implemented Service Criteria model identified approximately 52 km of
pipes that had higher scores in at least one of the Service Criteria parameters; and

e While an ICA exercise has been performed on 410 assets within the vertical infrastructure, further
detailed analysis of the majority of the vertical infrastructure is prudent to determine the needed
interventions. Based on any future study, vertical infrastructure capital needs may impact water rate
studies. It is observed that the age of many of the vertical assets have already exceeded their estimated
service life.
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8. Recommendations

The recommendations are classified into General, Vertical Assets and Linear Assets.

8.1 General
1. Align asset management related tasks with the best practices identified in ISO 55000 and ISO 55001 standards
including ISO 55010 for financial strategy and planning implementation;

2. Complete an updated financial plan and a water rate study which considers the risk management findings
included in this report. The water rate study is suggested to be completed after performing detailed analysis of
vertical infrastructure not inventoried as part of the ICA,;

3. Update asset management plan for any future modifications to the risk management, asset inventory, or
expansions to the network; and

4. Implement a Computerized Maintenance Management System (CMMS) to enhance existing practices and better
track maintenance-related activities. Generally, the benefit/cost ratios are expected to be higher when compared
to the manual or simplified approaches used in some organizations for maintenance management.

8.2 Vertical

1. Perform interventions based on risk management to ensure budgets are spent in a sustainable manner;
2. Update the risk model and inventory depending on any future updates, upgrades, or disposal of assets; and

3. Perform detailed analysis of the majority of the vertical assets not inventoried in the ICA while also documenting
the O&M activities to prolong the asset life.

8.3 Linear

1. Consider implementing the risk management framework to prioritize assets for interventions to maintain
sustainable funding;

2. Update the risk model and inventory depending on any future rehabilitation, replacement and advanced
assessments;

3. Utilize advanced condition assessment techniques to confirm the existing state of linear assets; and

4. Evaluate cost-effective options when identifying pipes for intervention.
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POLICY & PROCEDURES MANUAL

BACKGROUND and PURPOSE

The Public Utilities Commission of the City of Sault Ste. Marie (“the Commission”) was established
under municipal by-law in accordance with the Public Utilities Act in 1917. As the legal owner of the
Sault Ste. Marie Drinking Water System, the Commission is accountable to City Council for the
administration of the drinking water system. PUC Services Inc. (“PUC”) is accountable to the
Commission for all aspects of the management, operation and maintenance, expansion and renewal
of the drinking water system.

The Sault Ste. Marie Drinking Water System (DWS) is defined as being part of the core municipal
infrastructure for which a Strategic Asset Management Policy and an Asset Management Plan are
required, as prescribed by O. Reg. 588/17 (Asset Management Planning for Municipal Infrastructure)
pursuant to the Infrastructure for Jobs and Prosperity Act (2015).

This Strategic Asset Management Policy defines the key principles that underpin asset management
practices at PUC and establishes organization-wide commitment and direction for the stewardship of
DWS assets in accordance with O. Reg. 588/17.

SCOPE

This Policy applies to the lifecycle management activities of all assets of the Sault Ste. Marie DWS.
Assets include the water distribution system for the Batchewana First Nation located within Rankin
Reserve 15D. Assets also include vertical and linear raw water infrastructure and fire supply in
Prince Township.

GOALS AND OBJECTIVES
PUC'’s goals and objectives for asset management align with its corporate mission, vision and
values. Goals for asset management set out by the Policy that support this mission include:

1. Providing a level of service to customers and shareholders that delivers value and quality.

2. Managing DWS assets in accordance with formal, consistent and repeatable methods that
reinforce stakeholder confidence that PUC is managing its assets in an efficient, effective and
responsible manner.

3. Planning for a whole life cost approach when selecting the most appropriate asset interventions,
where all costs associated with the asset are taken into consideration and not just the initial capital
cost.

4. Using processes of continual improvement within asset management planning to support a culture
of innovation when confronting challenges. Furthermore, managing risk and performance of the
system by building data to support prioritizations, benchmarking, and alignment of PUC Financial
and Operational Plans.

5. Creating a corporate culture where all employees play a part in the overall care for DWS assets by
providing the necessary awareness, training, professional development, and business processes
needed to support the asset management system.

6. Continuing to coordinate asset management planning for DWS assets with the City of Sault Ste
Marie when it provides value to shareholders and customers.

7. Ensuring continued compliance with O.Reg.588/17, the Infrastructure for Jobs and Prosperity Act,
and all other regulatory requirements applicable to the asset management of the DWS.
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PRINCIPLES

PUC'’s approach to asset management is underpinned by guiding principles. In accordance with the
principles described in the Infrastructure for Jobs and Prosperity Act (2015), infrastructure planning
and investment should:

1. Take a long-term view, being mindful of demographic and economic trends.

2. Take into account budgets adopted under Part VIl of the Municipal Act as they apply to the
lifecycle activities of City of Sault Ste. Marie assets in proximity to DWS assets.

Clearly identify infrastructure priorities to inform infrastructure investment decisions.
Ensure continued provision of safe drinking water — a core service as defined by O.Reg.588/17.

Promote economic competitiveness, productivity, jobs, and training opportunities.

o 0o o

Ensure the health and safety of workers involved in infrastructure construction, as well as during
operations and maintenance of DWS assets.

7. Foster innovation, making use of innovative technologies, services and practices when practical.

8. Be evidence-based and transparent during asset management decision making, with supporting
information accessible to the public. Decision making will include the appropriate information
sharing with public sector agencies.

9. Provide consideration for provincial and municipal plans and strategies such as the City of Sault
Ste. Marie Official Plan, the Planning Act, the Water Opportunities Act, and the Growth Plan for
Northern Ontario.

10.Promote accessibility for persons with disabilities.
11.Minimize the impact of DWS assets on the environment and be resilient to climate change.
12.Endeavor to make use of recycled aggregates.

13.Promote social and economic community benefits associated with infrastructure projects.

POLICY STATEMENTS

PUC is committed to the practice of asset management to provide guidance in the creation,
operation, maintenance and disposal of DWS assets. PUC will:

Asset Management Practices

Develop the asset management program in alignment with corporate and municipal plans and
strategies related to community growth and development, fiscal responsibility, sustainability,
resiliency, accessibility, health and safety, and emergency preparedness.

Responsible Planning, Operations, and Maintenance

Practice fact-based decision making that is informed, transparent, and supported by principles
of risk and lifecycle management. PUC will plan for the appropriate level of maintenance for
assets to deliver drinking water services at identified Levels of Service. PUC will work to extend
the useful life of assets in consideration of existing requirements, growth forecasts, and
changes in risk profiles through external factors such as climate change and other socio-
economic challenges.
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Sustainable Funding

Apply principles of financial sustainability during financial planning, considering growth, and the
total lifecycle cost of assets. PUC will ensure that budgets are driven by asset management
needs and optimized using risk and criticality. PUC will use capitalization thresholds that are
appropriate for the assets, based on the provision of ongoing and sustainable service delivery.
PUC will ensure the alignment of the Asset Management Plan with its Drinking Water System
Financial Plan.

Stakeholders and Community

Conduct asset management planning in collaboration with local partners and government
agencies while informing or consulting the public when appropriate.

ROLES AND RESPONSIBILITIES

Roles and responsibilities for asset management establish chains of command, decision making
processes, and the activities that shall be completed at different levels of the organization. It
describes the framework that asset management activities operate within.

The following is the governance framework for asset management activities:

Organizational Entity Responsibilities
Commission Board of Directors | = Strategic Asset Management Policy Approval

= Receives Strategic Asset Management Policy for
information

= Oversight of Policy Administration

= Approves Strategic Management Policy for Approval

President & CEO = Appoint Steering Committee

= Qversight of Policy Execution

PUC Services Inc.
Board of Directors

= Qversight of Policy Implementation

Steering Committee = Alignment
= Appoints a Working Team

Working Team = Program Delivery
Customers = Public expectations

ALIGNMENT PROCESSES

It is a requirement of O.Reg. 588/17 that the Policy include processes to ensure alignment of asset
management plans with any water and/or wastewater financial plans and Ontario’s Land Use
Planning Framework. The following process form part of the Policy to ensure such alignment as is
required by regulation and as in the best interest of stakeholders.

Financial Plans Alignment: PUC prepares its Financial Plan for Drinking Water Assets in
accordance with the requirements set forth by the Safe Drinking Water Act and O.Reg.453/07.
Pursuant to O. Reg. 588/17, the Asset Management Plan must include a (financial) strategy to
determine the cost and timeframe for capital expenditure to maintain service levels and sustainable
infrastructure. Both are intended to be living documents. The AMP Steering Committee will
undertake an annual review of the Financial Plan relative to the Asset Management Plan to identify
any financial gap between the Financial Plan and the Asset Management Plan. The Steering
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Committee will then make recommendations for updates of the respective documents to result in
financial convergence and overall alignment of the Financial Plan and the Asset Management Plan,
with the overall objective of infrastructure and service level sustainability.

Budget Alignment: To ensure continued alignment of Commission capital projects with municipal
projects, PUC will coordinate and collaborate with the City to align DWS infrastructure planning and
investment with roads and wastewater asset planning and investment.

The process for considering the asset management plan in Commission capital budgets is detailed in
the Drinking Water Quality Management System Operational Plan.

Ontario’s Growth and Land-Use Planning Framework Alignment: PUC will provide support to
the City (who administers development planning and approvals within the City of Sault Ste. Marie
through its Official Plan) on all matters that impact the DWS. This includes development approvals
and planning, as well as the identification of lands best suited for development within the constraints
of the DWS. PUC will use the municipal planning process to incorporate future infrastructure
requirements within asset management, and ensure alignment with municipality’s Official Plan,
municipal growth projections and prescribed provincial plans.

REVIEW, UPDATE AND CONTINUOUS IMPROVEMENT

At a minimum, this policy shall be reviewed and updated (as required) every 5 years. The AM Policy
shall be reviewed sooner if changes are made to PUC’s operating environment in the event that:

= Changes to financing constrain the achievement of the PUC’s goals and objectives for the
DWS assets

= The Policy is no longer relevant or consistent with the PUC’s strategic priorities

Developments in technology and emerging best practices in operations, financing, and asset
management, provide opportunities for improvement of the Policy. PUC will strive to continuously
improve its asset management approach by actively monitoring the effectiveness of its asset
management program, and driving innovation in the development of tools, practices and solutions.

REFERENCES

The following documents related to corporate-wide management and procedures, form part of the
PUC'’s overall approach to asset management:

Drinking Water Quality Management System, Policy, Operational Plan, and Risk Registry
Financial Plan for Water Supply Services

Service Agreements: Prince Township, Batchewana First Nation (Rankin Reserve 15D)
PUC Services Inc. Strategic Plan and Strategic Initiatives

Purchasing Policy

Accessibility and Health & Safety Policies

Corporate Emergency Preparedness

No gk oD
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APPENDIX A
DEFINITIONS

Asset: In general, an asset is an item, thing or entity that has potential or actual value to an organization. For
the purpose of this policy, the term refers specifically to assets that have a value and enable drinking water
services to be provided.

Asset Management: The coordinated activities of an organization to realize value from its assets in the
achievement of its organizational objectives.

Asset Management Program: The set of policies, governance, strategies, processes, practices and enablers
(such as technology tools, data, materials, equipment and human resources) that are applied to manage
assets through their life cycle.

Capitalization Threshold: “capitalization threshold” is the value of a municipal infrastructure asset at or above
which a municipality will capitalize the value of it and below which it will expense the value of it. For the
purposes of the Policy, the capitalization threshold is $500.

Drinking Water System (DWS): The treatment facilities, source water intakes, pumping stations, wells,
control tanks, storage, distribution mains, transmission mains, appurtenances, and associated systems owned
or operated by the PUC for the provision of drinking water and fire protection services.

Level of Service: the service level delivered to customers by the PUC. This can take the form of the selection
of services that are provided, the standard of infrastructure in place, or the standard to which an asset is
maintained (e.g., the frequency of scheduled tasks). The desire for a particular Level of Service will directly
affect utility fees.

Life Cycle: The time interval that commences with the identification of the need for an asset and terminates
with the disposal of the asset.

Public Utilities Commission: The Public Utilities Commission of the City of Sault Ste. Marie owns the water
supply and distribution infrastructure and is responsible for the provision of safe, reliable, potable water at cost
to customers within the municipal services boundary of Sault Ste. Marie, Ontario.

PUC Services Inc.: Is a utility services company operating as a wholly owned private company of the
Corporation of the City of Sault Ste. Marie and is incorporated under the Ontario Business Corporations Act.

Risk: The chance of something happening that may affect the PUC’s ability to achieve its strategic or
operational objectives, or fulfil its regulatory requirements.

Vulnerability: Exposure to an event that could interrupt the service delivery of an asset, either through natural
or man-made processes.
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Orlan Euale, P.Eng. July 04, 2023
Senior Water Distribution Engineer

PUC Services Inc. Project #

500 Second Line E, 60596267

Sault Ste. Marie, ON P6A 6P2

Dear Orlan:

Subject: Drinking Water System Asset Management Plan
Technical Memo #3A — State of the Infrastructure

Please find enclosed our final submission of TM#3A — State of the Infrastructure for the drinking water system at
Sault Ste. Marie. This document has incorporated your comments and edits from draft submission.

We trust the enclosed meets your approval. Should you have any questions or require further information about
our submission, please do not hesitate to contact us.

Sincerely,
AECOM Canada Ltd.

Khalid Kaddoura, PhD, PMP, PEng

Project Manager/ Senior Asset Management
Consultant

khalid.kaddoura@aecom.com

Encl.
cc:
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Statement of Qualifications and Limitations

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

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

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

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

= may be based on information provided to AECOM which has not been independently verified,;

= has not been updated since the date of issuance of the Report and its accuracy is limited to the time period and
circumstances in which it was collected, processed, made or issued,;

" must be read as a whole and sections thereof should not be read out of such context;
= was prepared for the specific purposes described in the Report and the Agreement; and

® in the case of subsurface, environmental or geotechnical conditions, may be based on limited testing and on the
assumption that such conditions are uniform and not variable either geographically or over time.

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

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

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

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

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

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

AECOM: 2015-04-13
© 2009-2015 AECOM Canada Ltd. All Rights Reserved.
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AECOM Public Utilities Commission of the City of Sault Ste. Marie
Drinking Water System Asset Management Plan
Technical Memo #3A — State of the Infrastructure

Authors

Report Prepared By: No longer working for AECOM

Shekar Sharma, M.Sc.
Intermediate Asset Management
Consultant

Khalid Kaddoura, PhD, PMP, EIT, US-
EIT, IAM Cert., A.CSCE
Asset Management Consultant

Report Reviewed By: ul
Chris Lombard
Asset Management Lead

RPT-V3-2023-06-12-TM3A State Of The Infrastructure-60596267.Docx



AECOM

Public Utilities Commission of the City of Sault Ste. Marie

Drinking Water System Asset Management Plan
Technical Memo #3A — State of the Infrastructure

Table of Contents

page
1. ProOJECt OVEIVIEW ..ouuiiiiiiieiii et e et e e et e et et e e e e e e et e e e e eeaen 1
O R I o IS L= o o PR 1
2. BaCKgroUNd ......coouiiii e 1
2.1 What is the State of the INfrastruCture? ..........ooouveiiiii i 1
2.2  Ontario Regulation 588/17 - Asset Management Planning for Municipal
1= ] 0 T (0] PP 2
2.3  Replacing Aging INfrasStruCture ASSELS .......ccciiiiiiiiiiiie e 2
P S Yo o] oL TR 3
3. State of Drinking Water Facility Infrastructure..............ccooeevveiennnnnn. 5
3.1 FACIItIES OVEIVIEW ...ttt e e e e e e ee et e e e e e e e e e eesanan e e e e e eeeeas 5
T Y/ (=Y i oo To (o] (o]0 | V28RS 6
3.2.1  ASSELINVENTOIY ...t ettt e ettt e e e e et e e e et e aeenenns 7
3.2.2  ASSEEHIBIAICNY ...t e e e e et e e e e e ennee 7
3.2.3 Asset Age and USEfUI LIfE ........ooiiiiiiiiiiiiiiiiiiiiiiiieeeeee e 8
T R =S =Y @] o 1o o RPN 9
3.2.5 Expected Service Life (ESL) and Remaining Useful Life of Assets (RUL)............... 9
3.2.6  ASSEEVAIUALION ..o e 10
3.3 REBSUIS et aa e 11
G 70 700 R [ 11 o T [FTod 1 o] o S 11
3.311 (D = W 1= o L S TP SPPRT 12
3.3.2  ASSELINVENTOIY ...t ettt e et e e e e e et e e e e et e aeeeans 12
3.3.2.1 Asset Hierarchy LeVEl .........ooo oo 12
3.3.3 Asset Age and USEfUl LIfe ........ooviiiiiiiiiiiiiiiiieieeceeeeeeeeeeeeeeeeeeeeeee e 14
3.3.3.1 INSTAIALION YEAI .. ..ttt eeaeeees 14
TR 10 A =] =1 A O o[ 1o o 15
3.3.5  ASSEEVAlUALION ...eeie e 21
4.  State of Drinking Water Distribution Infrastructure....................... 24
o R V=1 g To o (o] (o0 V2RSSR 24
41,1 ASSELINVENTOIY ..ottt e ettt e ettt e e et et e e e e e et e e e eaba e e aeeenns 24
4.1.2 ReplacemMeNnt COSES ....couuuuiii ettt e e e et aaaaeanee 24
4.1.3 Likelihood of Failure as a Proxy of Asset Condition ................ccccuvvvveieeieiininnnnennnns 26
4131 Age-Based Deterioration ...........oeeuuuuuiiieeeie ettt eeee 27
4.1.3.2 Normalized Breaks COUNt .........uuuiiiiiiiiiieiii e 29
4.1.3.3 Yo ]| I Y o 1T TP 30
4134 CathodiC ProteCHION.......cciiiiiiiiii e 32
4.1.35 Likelihood of Failure Calculation.............c.uuuuiiiiiiiiiiiiiii e 34
4.1.3.6 LOF Rating DefinitioN..........coiiiiiiiii et 35

RPT-V3-2023-06-12-TM3A State Of The Infrastructure-60596267.Docx



AECOM

Public Utilities Commission of the City of Sault Ste. Marie
Drinking Water System Asset Management Plan
Technical Memo #3A — State of the Infrastructure

4.1.3.7 LOF BreakpPOintS.....cc.uuuu ettt e et a e e e eaeaaaas 35

4.1.4 Deterioration-Based Intervention PrediCtion ............cccoooveiiiiiiieiie e 36

4.2 Data COllECHION ... .ceei e e e e e e e e aa s 37
4.3 RESUIS ..o e 39
4.3.1 Distribution Main ASSEt INVENTOTY .......oiiiiiiiieiiiee e e e e eeeeees 39

43.1.1 D e et a e e e e e e et aae 39

43.1.2 1Y F 1T A= | T 40

4.3.1.3 (D= V0 0= (= 42

4.3.2 Service ConNeCtioNS ASSEL INVENTOIY ........uuuuuruiriiiiiiiiiiiiiiiirieiiieneeeeneeeeeneeenaaes 43

4321 AGE PIOFIlE . e 43

4.3.2.2 Material Profil@..........oe oo 44

4.3.3 NON-LiN€ar ASSEL INVENTOIY ......uuuiiiiiiiiiiiiiiiiiiiriiiite i 45

4.3.3.1 WWALEE IMBLEIS ...ttt e e e aaa e e aen 45

4.3.3.2 FIre HYArants ...ttt e e e e e 45

4.3.3.3 CONIOI VAIVES ... e aeas 46

4.3.4 ReplacemMeEnt COSL......oouuuuiii et aaaaenaee 46

4.3.5 Likelinood Of FailUre (LOF)........uuuuuuiiiiiiiiiiiiiiiiiiiiie e 48

4.3.6 Deterioration-Based Intervention PrediCtion ...........cccoooviiiiiiiieiie e 51

4.3.6.1 INVESTMENt BACKIOG.......uuueiiieiiieee e 51

4.4  10-Year Deterioration-Based Intervention COSES..........cceeevviiiiiiiiiiiiieeieeeeeeeeis 52
Data Verification and Condition Assessment Policies .................. 54
LT O R © 17T oV 11T PPN 54

5.1.2 Condition Assessment and RISK ..........cooouiiiiiiiiii e 55
Summary and RecommendationS.........ccueveveiiiiiiineiiii e eeeieeeeae, 56
8.1 SUMIMAIY ...ttt e et e e ettt e e e et e e e e e e eta e e e eeaa e e e eesaa e eeensan e eeennnnaaaennes 56
(ST R = o |1 1 = SR 56

6.1.1.1 ASSEE INVENTOTY ...t e e et e e e e e e et e e e era e aaaes 56

6.1.1.2 P ANS=Y = A 0o g o {1170} o PN 56

6.1.1.3 ASSEE ValUALION ......iiiii e 57

6.1.2  DIStHDULION SYSTEIM ...coeiiiiiiiiiiiiiiiee e 57

6.1.2.1 ASSEE INVENTOTY ...ttt e e et e e et e e e et e e e era e aaaes 57

6.1.2.2 P ANS=Y = A 0o o {1170 o SN 58

6.1.2.3 ASSEE ValUALION ...t e e e 58

6.1.3 ReCOMMENUALIONS ......coouniiii e e e e e e e e 58

6.1.3.1 [ T | 11 58

6.1.3.2 DIStHDULION SYSTEM ...t e e 59

List of Figures

Figure 1: State of the Infrastructure Approach ...........cccoooeiiiiiiiiiiiiiienieenn,

Figure 2: The Expenditure "Echo" to Replace Aging Infrastructure Assets

Figure 3: Map of the Drinking Water SyStem..............uceiiiiiiiiiiiiiiiinieeeeeeeans
Figure 4: Municipal Water FacilitieS .............cooiieiiiiiiiiiiee e,
Figure 5: Asset Hierarchy LevelS...........oouiiiiiiiii e,

RPT-V3-2023-06-12-TM3A State Of The Infrastructure-60596267.Docx



AECOM Public Utilities Commission of the City of Sault Ste. Marie

Drinking Water System Asset Management Plan
Technical Memo #3A — State of the Infrastructure

Figure 6: Breakdown of Assets Based on Level 2 (Facility Location) & Level 4 (Asset Category) Hierarchy

LBVEIS L. 13
Figure 7: Breakdown of Assets based on INSall YT ........ccooi i 14
Figure 8: Breakdown of Visual Condition ASSESSMENT SCOIE ......uuuuiiiiiiiiiiiiiiiaa e e e et e e e ettt e e e e eeebba s 16
Figure 9: Asset Replacement Value by Facility Location (Hierarchy Level 2)...........oouuiiiiiiiiiiiiiiieeii e 21
Figure 10: Asset Replacement Value by Process Location (Hierarchy Level 3 & 4)........cooiiiiiiiiiiiiiiiiiiieeie 22
Figure 11: Asset Replacement Value by INSTAll YA ........cooo i 23
Figure 12: Asset Replacement Value by Condition SCOE ........c.uuuuiiiiiiiiiiiiii et 23
Figure 13: Linear Assets Likelihood of Failure MOl ...........coooiiiiii e 27
Figure 14: Cathodic Protection Simulated Deterioration..............uueiiii it 33
Figure 15: Deterioration and Time of Intervention (HUSTFAtION) .........ooeeiiiiiiii e 37
Figure 16: Length of Watermain INStalled DY YEAI .......... i 40
Figure 17: Length of Watermain DY Material ...........coouuueiiii it e e e 41
Figure 18: Length of Watermain by Material and Installation Period ..o 42
Figure 19: Length of Watermain by Diameter and Material TYPe.......ocooiiiiiiiiiiiie e 43
Figure 20: Length of Service CONNECLIONS DY YA ........uii i e 44
Figure 21: Length of Service Connections DY Material ..o e 45
Figure 22: Water Meters INStaAlled DY YEAI ... .ot e e e 45
Figure 23: Fire Hydrants COUNt DY YEAI ........ ettt e e e e et 46
Figure 24: Control Valves COUNE DY YBAI....... ittt e e e e e et e e e e e e e e tbb e e e e e e e e eetbba e aeaas 46
Figure 25: Water Linear Infrastructure Replacement Value DiStribution...............ccooiiiiiiiiiiiiiiiiii e a7
Figure 26: Watermain ReplacemMENT COSES .......iiiiiiiiiiiiiii ettt e e et et et e e e e e e e e tbb e a e e e e e eeeabba e e aaaas a7
Figure 27: Water Service Replacement VAIUEBS...........uuu it e e e 48
FIgure 28: LOF DY LENGIN ... .ottt e e et e et et e e e e e e e e e bbb e e e e e e e e e etbba e e aeaas 50
Figure 29: LOF by Length and DIBIMELET .........ii ittt ettt e e e e e e ettt e e e e e e e e eabba e eeas 50
Figure 30: LOF by Material and LENGLN .......... ettt e et ettt e e e e e e e eabba e 50
Figure 31: DI and CI Poor and Very Poor LoF Scores by Installation Year ... 51
Figure 32: BacklOg Of WALl LINEAI ASSET. ... ..ottt e e e e e e e et b e e e e e e e e ettt s e e e e e e e eeabbaa e e aaaas 52
Figure 33: Deterioration-Based Lifecycle Intervention Costs — Excluding Backlog..............coooviiiiiiiiiiiiiiiiiiiiie, 52
Figure 34: Deterioration-Based Lifecycle Intervention Costs — Including Backlog ..., 53
Figure 36: Risk Driven Staged Approach to Condition ASSESSMENT.........ccuuuuuiiiiiiiiiiiii et 55

List of Tables

BIE= Lo Lo I =T o To ] S £ (1 (o (U = T TUPPPPTRTTR 2
Table 2: Summary of O.Reg. 588/17, 2021 REQUITEMENTS ......uiieiiieiiiiiae e e ettt e e e e e ettt e e e e e eerbb e e e e aaeesreannns 2
Table 3: Condition RALING SCAIE .........uuuiiieii e et e e e et e e et e e e e e e e e ettt e e e e e e e eeebbaanas 9
Table 4: Estimated ServiCe Life (ESL) Of ASSELS ... .o ittt e e e e et e e e e eeaaaean s 10
TaDIE 5: COSE IMAIKUDS ...ttt ettt e ettt oo e e e ettt tbb e oo o2 e e e ettt bb e oo e e e e e e et bbb s o e e e e e eeebbba e e e eaeeeenbbnan s 11
Table 6: AACE International Recommended Practice No. 18R-97 for Cost Estimate Classification ........................ 11
Table 7: Breakdown of Assets Based on Level 2 (Facility Location) & Level 3 (Process Location) Asset

HIBIAICNY LEVEIS ... ettt e e et e ettt e e e e e e e e e bbb e e e e e e e eenbanan s 12
Table 8: Breakdown of Assets Recorded Based on Level 4 (Asset Category) & Level 5 (Asset Type)

HIBIAICNY LEVEIS ... oottt e e e e et e e bbb e e e e e e e e e e bbb e e e e e e e eeebaaan s 13
Table 9: Breakdown of Assets Based on Estimated Service Life (ESL)........coouuuuiiiiiiiiiiiiiiii et 14
Table 10: Breakdown of Assets Based on Remaining Useful Life (RUL) ........c.uuuuiiiiiiiiiiiiiii e 15
Table 11: Breakdown of Visual Condition Assessment Scores Based on Install Year.........cccccoeveiiieiiiiiiiiieeiiieiennnns 16
Table 12: Surface Water Facilities ASSet CONAItION DALA .........couuiiiiiiiiiiieii e et e e 18
Table 13: WaterMain UNIt RALES. ......c.uiiiiiiiii ettt e et e et e et e et e et e e st e e st e ettt eeaa e esa e rsneernaes 25

RPT-V3-2023-06-12-TM3A State Of The Infrastructure-60596267.Docx



AECOM

Public Utilities Commission of the City of Sault Ste. Marie
Drinking Water System Asset Management Plan
Technical Memo #3A — State of the Infrastructure

Table 14: Fire Hydrant UNIt RAEES ......... ittt e et e et et e e e e e e e e e ebbb s r e e e e e e eatbba s e e eeeeeennbnanas 25
Table 15: SErVICES UNIE RALES ... ..ottt ettt e e e e e ettt b oo e e e e e et e bbb e e e e e e e e e ettt s e e aaaeeennbnan s 25
Table 16: Water Meter UNIt RALES ......... ittt ettt e e e et et e bbb r e e e e e e e eebba s e e e e e eeeatbba s e e e aaeeenbbaanas 26
Table 17: Sault Ste. Marie Watermains and ESL ..........ooouuiuiiiiiiiiiii et e e et eeeeeaaaaanas 28
Table 18: AQE-DASEU LOF SCOMES .......uuuii ittt e ettt e e e et et e bbb e o e e e e e e et tbba e e e e e e e eeabbba e e e aaeeeennbnanes 29
Table 19: Normalized Breaks and LOF SCOIE.........ii ittt ettt e e e e e et e e e e e eeaabaan s 29
Table 20: Sault Ste. Marie Soil Classification and LOF SCOIES .......ccuuuuiiiiiiiiiiiiiia et 31
Table 21: Soil CorrosiVity COrrECHION FACTOT....... ...t e e e e e et e e e e eeeaeaanas 31
Table 22: CathodiC Prot@CtION FACLON.........coi it e et et e e e e e e e atb e e e e e e eeaabaan s 34
Table 23: Correction Factor in LACUSIINEG CIAY ........ooiiiiiiiiii ettt eeeeeaaaaanas 34
Table 24: General LOF Rating DEfINITION ........couuuuuiiieiieeeei ettt e e e e e aab e e e e e e eeeabaanas 35
Table 25: LOF BIrE@KPOINTS .......cciiiiiiiiiiie e ettt ettt oo e et ettt e o s e e e e ettt bbb e oo e e e e e e atbba s e e e e aeeeebbba e e aeaeeeesbbnanas 36
Table 26: Attribute Data Used and the ASSOCIAtEd FilES..........oooi i 37
Table 27: Watermains MiSSING INFOMMETION ..........uuiiieiie et e e e e e e et e e e e eeaaeaan s 38
Table 28: Watermain Material Types by Length (Km) ...t 40
Appendices

Appendix A. Asset Inventory List with Condition Scores
Appendix B. Surface Water Treatment Facilities Condition Assessment Report
Appendix C. Linear Distribution Likelihood of Failure Map

RPT-V3-2023-06-12-TM3A State Of The Infrastructure-60596267.Docx



AECOM Public Utilities Commission of the City of Sault Ste. Marie
Drinking Water System Asset Management Plan
Technical Memo #3A — State of the Infrastructure

1. Project Overview

PUC Services Inc. (“PUC") is a utility services company operating as a wholly owned private company of the
Corporation of the City of Sault Ste. Marie. PUC operates a drinking water system and an electrical distribution
system under service contracts between PUC and its clients. The City of Sault Ste. Marie (herein referred to as “the
City”) has a population of 73,368 and is projected to experience an increase in population of 9,900 by 2036 (as
reported to Council in 2019). To service this population, PUC maintains a drinking water system dating back to
1916. Today, PUC supplies drinking water from both surface water and groundwater using a combination of surface
water intakes and pumps, a surface water treatment plant, 6 wells, two reservoirs, and 445 kilometers of
watermains.

PUC is charged with maintaining and renewing a diverse portfolio of mixed vintage infrastructure within the bounds
of available funding levels. With a variety of water sources, PUC desires to align its future investments in drinking
water sources, storage, and treatment facilities with growth projections while ensuring that a high quality of drinking
water is provided. As well, PUC recognizes the challenges in drinking water distribution. Unlike wastewater and/or
stormwater collection systems, pressurized watermains are often operationally and cost prohibitive to inspect,
resulting in many municipalities possessing limited condition information, and in many cases managing them in a
reactive fashion.

With the inception of Ontario Regulation 588/17, PUC faces an upcoming series of regulatory requirements for
asset management systems that align with ongoing PUC and City initiatives to update the Financial Plan, develop a
Drinking Water Master Plan, and update the City’s Official Plan. Recognizing the alignment of these goals with
asset management, PUC has engaged AECOM to develop a Drinking Water System Asset Management Plan. The
project deliverables will provide PUC with a roadmap for establishing its asset management system and include:

1. Arreview of asset data and data management practices to evaluate requirements for the proposed asset
management system.

2. The creation of an Asset Management Policy to serve as the top-down guidance document that defines the
components of the asset management system.

3. An analysis of the State of the Infrastructure using a combination of desktop and field assessments to develop
risk profiles and identify further condition assessment activities for large assets.

4. Development of PUC’s current and proposed Levels of Service.

5. The consolidation of plans and projects required to achieve the objectives of the asset management system
into an Asset Management Strategy.

6. The development of a Financial Strategy to evaluate the requirements for sustainably funding the asset
management system, to propose funding models for meeting the needs of the system, and to support the
update of PUC’s Financial Plan.

1.1 This Report

Defining the State of the Infrastructure can be an exhaustive process when done for the first time. It involves
guantifying the assets owned by PUC, examining their age, replacement value, and characteristics such as material
type. The characteristics of PUC’s asset portfolio will have implications for how assets are maintained, the
upcoming cycles of replacement that may be required, and the potential risk exposure of the assets as it relates to
these observations.
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Accomplishing these objectives for a treatment and distribution system will produce a significant amount of
documentation. As such, the decision was made to separate Technical Memo #3 into two documents. The State of

the Infrastructure was organized as follows (Table 1):

Table 1: Report Structure

Report Name ‘ Objectives
Technical Memo #3A — State of the Infrastructure | ® Define asset quantities, age, and replacement value.
(This Report) = Examine condition where information is available.
Technical Memo #3B — Risk ® Introduce concepts of risk assessment and risk
management.

®  Conduct consequence of failure and risk
assessments
®  Present the results of the assessments.

As Technical Memo #3A, this report will examine the asset inventory to establish the baseline for subsequent
reports.

RPT-V3-2023-06-12-TM3A State Of The Infrastructure-60596267.Docx



AECOM Public Utilities Commission of the City of Sault Ste. Marie

Drinking Water System Asset Management Plan
Technical Memo #3A — State of the Infrastructure

2. Background

2.1 What is the State of the Infrastructure?

The asset management planning process involves answering a series of basic questions that provide the “bottom-
up” requirements for maintaining the inventory, and therefore the State of the Infrastructure. Ultimately, each asset
portfolio is unique to the organization, and its characteristics will set a baseline for the potential renewal
requirements. With a State of the Infrastructure established, PUC can then begin to make “top-down” decisions
about how to manage the assets at a given Level of Service and risk tolerance. Without a State of the
Infrastructure, an organization will not have the adequate information needed to make major asset management
decisions.

Typically, a State of the Infrastructure report should (at a minimum) establish the quantities, replacement value,
age, and condition of the assets based on the available information. The Drinking Water Asset Management Plan
will go a step further by considering risk, and other portfolio characteristics. The typical process for examining the
State of the Infrastructure is summarized as follows (Figure 1):

What do we have?

What is a logical breakdown of
components?

Where & how do we store the
data?

Asset
Inventory

Asset
Service Life

How long is the asset

expected to be in serve?
What is the asset Can components be treated
Bﬂnﬂiﬂonf as a homogenous group?
When was the asset = What s the industry-
installed? standard for service life?

Figure 1: State of the Infrastructure Approach
The approach provided within Figure 1 was originally developed by the National Research Council of Canada

(NRC) and popularized by the National Guide to Sustainable Municipal Infrastructure’s (“InfraGuide”) best practice
on Managing Infrastructure Assets.
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2.2 Ontario Regulation 588/17 - Asset Management Planning for
Municipal Infrastructure

Asset management planning is an excellent practice that PUC has historically performed (without the formalized
structure provided by the Drinking Water Asset Management Plan). It is also a requirement of O.Reg. 588/17, as
was introduced during TM #1 (Background Review) and TM #2 (Asset Management Policy).

While there are many reasons for building an asset management plan, O.Reg. 588/17 sets out the requirements for
an asset management plan with a July 1, 2021 deadline. Technical Memo #3A — State of the Infrastructure begins
the process of meeting the requirements. See how the Drinking Water Asset Management Plan is mapped to these
requirements in Table 2.

Table 2: Summary of O.Reg. 588/17, 2021 Requirements

Requirement ‘ Drinking Water Asset Management Plan

® The current Level of Service being provided. ®  Technical Memo #4 — Levels of Service

The current performance of each asset category,
based in measures established by the municipality.

Technical Memo #4 — Levels of Service

A summary of the assets, replacement cost, age,
condition.

Technical Memo #3A -State of the Infrastructure (this
report)

Lifecycle activities that need to be undertaken to
maintain the current Level of Service over 10 years.

Technical Memo #3A -State of the Infrastructure (this
report)
Technical Memo #5 — Asset Management Strategy

Population and employment forecasts set out in the
Official Plan.

Technical Memo #6 — Financing Strategy

Capital and operating expenditures required to
maintain the current Level of Service, including

Technical Memo #5 — Asset Management Strategy
Technical Memo #6 — Financing Strategy

those needed to accommodate growth or upgrades
to existing infrastructure.

From Table 2, a few observations can be made:

= This report will help PUC to achieve its regulatory objectives
= Data from the State of the Infrastructure report will feed directly into the way PUC will achieve other
regulatory objectives

Regulatory requirements are important to highlight as one basis for the Drinking Water Asset Management Plan.
More broadly, there are also common themes among Canadian infrastructure owners that create the need for a
State of the Infrastructure report.

2.3 Replacing Aging Infrastructure Assets

In the developed world in general and North America in particular, the period following World War 1l saw a
considerable investment in infrastructure to support growing populations and the accompanying economic
development. Here in Canada, the 1960s, 1970s, early 1990s and 2000s were periods of economic growth and
rapid development, as evinced by the large amount of infrastructure added to city and town inventories over those
periods. However, no infrastructure lasts forever, and these cities are starting to see the increasing need to reinvest
in their infrastructure to avoid loss of service and even catastrophic failure. In fact, it is precisely the large
inventories of infrastructure built since the 1950s that are now starting to require replacement, as shown in Figure
2:
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Expenditure “echo” to replace ageing infrastructure
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Figure 2: The Expenditure "Echo" to Replace Aging Infrastructure Assets

The preceding diagram might be an over-simplification of a very complex matter, but it serves to reveal several key
points:

1. Allinfrastructure assets have a finite life.

2. Different types of infrastructure have different life expectancies / expected service lives. For example, water
mains are expected to last in the order of 80 years before replacement is needed, whereas a pump might last
between 15 and 20 years prior to refurbishment.

3. Depending on the installation date, infrastructure assets will require replacement sometime in the future
predicated by its expected service life. From there the “expenditure echo” shown in the diagram.

4. The particular” mix” of infrastructure assets in need of replacement in any given year will depend on the
installation date and expected service life of the respective assets.

5. A sustainable funding level could in theory be determined through a detailed review of infrastructure inventory,
replacement value, condition, expected service life and investment profiling.

As such, sustainable infrastructure funding is defined as the level of funding required to sustain assets in such a
manner that meet present infrastructure needs without compromising the ability of future generations to meet their
infrastructure needs. Ultimately, the State of the Infrastructure should establish how the principles embodied in
Figure 2 will apply to PUC. This has been accomplished for both distribution and facility systems.

2.4 Scope

As implied by the Introduction, PUC Services Inc. (PUC) is the operating authority and has the role of managing,
operating and maintaining a large number of assets that comprise a source intake (includes both groundwater and
surface water), a treatment facility, and a distribution system. PUC uses the drinking water system to serve a
population of approximately 74,000 residents via approximately 25,000 service connections. This drinking water
system serves as the scope for the State of the Infrastructure report, as pictured within Figure 3. Quantities and
locations will be reviewed in further detail in subsequent sections.

From the scope of the system, assets can largely be categorized as facilities (e.g. treatment, production, etc.) or

distribution. These assets will show different approaches to defining the State of the Infrastructure. To reflect this,
the report has been divided into sections for facilities (Section 3) and distribution (Section 4).
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3. State of Drinking Water Facility
Infrastructure

Establishing the State of the Infrastructure for facility assets will be accomplished by fulfilling the following
objectives:

®=  The assets owned by PUC will be quantified.

®= The age and condition will be documented

=  The replacement value will be defined.

=  Gaps in data and next steps will be highlighted

3.1 Facilities Overview

The Sault Ste. Marie Drinking Water System consists of surface water and groundwater supplies. Groundwater is
supplied from six (6) deep wells in four (4) pumping stations located at the Steelton Pump Station, Goulais Pump
Station, Shannon Pump Station and Lorna Pump Station.

Surface water is drawn from Lake Superior at Gros Cap Booster Pumping Station. The intake structure installed 15
meters below the water level surface is connected to the Raw Water Booster Pumping Station by 830 meters of
1200 mm diameter polyethylene (PE) pipe. The raw water from Lake Superior is pumped from Gros Cap to the twin
control tanks on Marshall Drive and then flows by gravity through a 750 mm diameter concrete watermain to the
Water Treatment Plant (filtration plant).

The direct filtration plant consists of chemically assisted coagulation, flocculation and dual media filtration and no
sedimentation process. In addition to this chemically assisted filtration, the treatment plant process also includes pH
adjustment to match other water supply sources, corrosion control (blended phosphates added to mitigate lead and
iron corrosion) and disinfection. The plant is located on the south side of Second Line between Town Line Road
and Carpin Beach Road immediately east of the Little Carp River.

The WTP has a rated capacity of 40,000 m3/day as per the Drinking Water Works Permit (DWWP) issued by the
Ministry under the Safe Drinking Water Act. The firm capacity of the high lift pumping station at the WTP is in the
range of 46,000 to 51,000 m3/day (i.e. the treatment train within the WTP is the capacity constraint).

Water is stored within in-ground reservoirs at three (3) locations as follows:

1. Water treatment plant in the west end of the City
2. PZ1reservoir in the central portion of the City; and

3.  PZ2reservoir in the northern end of the City

Treated water storage at the water treatment plant forms part of the disinfection process and is not available as
system storage. A schematic diagram illustrating the principle system components is included as Figure 4.
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3.2 Methodology

The State of the Infrastructure report is a desktop analysis based on PUC’s asset data. The suitability of PUC’s
asset data for analysis was examined during TM #1:Background Information Review and Gap Analysis. This report
produced key observations for facilities:

1. PUC has a facilities asset register, but it is not well maintained. All facilities have gaps with varying orders of
magnitude.
2. Core asset attributes such as install year are missing for a significant number of assets.

3. All facilities have gaps, but the surface water treatment facility was identified as the largest priority and the
best opportunity to address data gaps through investigation.

PUC indicated that there was a significant gap in the knowledge of condition of the water treatment plant assets
when compared to other facilities. Groundwater wells are inspected every 5-7 years and reservoirs would have
limited actual condition assessment as they are hard to drain. Thus, for this study, the inventory and condition
assessment exercises were limited to only vertical assets located at the surface water treatment facilities listed
below (Figure 4):

1. Gros Cap Raw Water Pumping Station
2. Marshall Drive Tanks

3. Surface Water Treatment Plant

From July 16 -19 2019, AECOM staff visited PUC and completed a facility inventory and visual condition
assessment. The outcome of this process was a detailed asset register with condition data for a select number of
assets.
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Figure 4: Municipal Water Facilities

3.2.1 Asset Inventory

As discussed in Appendix A, at each facility, the asset inventory and condition assessment were limited to process
mechanical, process electrical, and process structural assets. For each asset, the scope of the inspection included:

= Inventory and visual, non-destructive, physical condition assessment.

= Categorize the asset within an asset hierarchy

= Determine the current condition grade using a rate scale

= Confirm installation year (using field verification or discussion with PUC staff).

An asset inventory is provided in a tabular format within Appendix A. All documentation of the exercise include
methodology, results, and inspection records can be viewed in report format in Appendix B.

Appendix B may be read as a stand-alone document but should be understood as a significant contribution to the
State of the Infrastructure.

3.2.2 Asset Hierarchy

Implementing a well thought out and well-constructed hierarchy of asset classifications (or “asset hierarchy”) is one
of the most important steps in building an effective asset management program. The asset hierarchy structure is
already being used by PUC to organize assets. Typically, a hierarchy will accomplish the following:

= An asset hierarchy provides both context and organization to the information recorded in the asset
registry. The asset hierarchy is the fundamental building block for asset life-cycle management.

®=  The asset registry records every asset with a unique identification tag (“number”) along with certain
asset attributes and other-asset related information. The asset registry serves as the main repository
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of information about assets as they are acquired, used, inspected, maintained, replaced and retired.
The way in which assets are classified will assist users in assessing groups of related assets in
addition to individual assets.

= In the context of drinking water facilities, a hierarchy is necessary to distinguish assets by their facility
type, drinking water process, and asset category.

Figure 5 illustrates the levels of asset hierarchy captured for this study. Assets at the equipment component level
would include consumable items that are typically replaced through a preventive maintenance program and are
often funded out of the operations and maintenance budget. Thus, the asset hierarchy was not broken down to an
asset component level.

Level 1-
Functional Group + Surface Water Treatment Facility

Level 2 - Facility
Type / Location

*  Water Treatment Plant

Low Lift Pumping Station

Level 4 - Asset
Category + ProcessMechanical

Level 5- Asset Type [t

Figure 5: Asset Hierarchy Levels

3.2.3 Asset Age and Useful Life

For assets, age information should document the data of installation and any subsequent milestones in the asset
lifecycle (e.g. major refurbishment, decommissioning). This information has been documented within the asset
inventory and is a key input in determining the state of the infrastructure (based on the concepts of aging
infrastructure introduced in Section 2).

Typically, asset age is based on the date it was installed. This is considered the minimum requirement for
determining the State of the Infrastructure and is typically used as a representative estimate of when an asset was
acquired or became operational. Using install date information should be understood as carrying a few
assumptions:

1. The asset was installed at the date it was recorded at. Some construction projects can span multiple years,
meaning some uncertainty can be applied to the date (although the date is considered representative).

2. The asset is still part of the system and is in service. If an asset is no longer in service but not recorded as
decommissioned, the asset inventory will not reflect that PUC no longer operates the asset.

3. If alifecycle activity such as major refurbishment, upgrade or replacement has taken place but is not recorded,
the install date will not reflect this improvement. These activities could extend the life of the asset beyond what
is predicted based on the original install date.
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Because of these assumptions, other age-related information is generally recommended as being tracked (not
captured in the current asset inventory), including refurbishment/upgrade date and retirement dates.

3.24 Asset Condition

Condition data is not a requirement of the State of the Infrastructure report (based on O.Reg.588/17), although
PUC is required to set out its approach to gathering asset condition data going forward. When available, condition
data is desired over age-based data because it eliminates some of the uncertainties and assumptions described
above. For the State of the Infrastructure report, condition data for facility assets was gathered through the asset
inventory and visual condition assessment exercise.

The assessment of the condition of large process mechanical, electrical and structural assets at the surface water
treatment facilities were completed through visual non-destructive inspections by AECOM staff members in
conjunction with PUC operations and maintenance staff. Each asset was graded in accordance with the condition
rating scale as presented in Table 3.

Table 3: Condition Rating Scale

Grade Level Description
New equipment or structure, no visible deficiencies or defects. Operable and well-
1 Very Good o . .
maintained. Only normal scheduled maintenance required.
2 Good Well-maintained with minor repairs needed. Operates at optimal conditions.
Functionally sound, but appearance significantly affected by deterioration. More minor
3 Fair repairs and infrequent major repairs required, or structure is marginal in its capacity to

prevent leakage.

Deterioration has a significant effect on performance of asset due to leakage or

4 Poor other structural problems. Equipment is operating but defects are beginning to affect its
performance. Significant repairs or likely replacement required within 2 years.

Major repair or replacement required in short-term. Equipment is no longer functioning or
5 Very Poor is a safety hazard. Unit needs a large overhaul repair or entire replacement to operate at
ideal and safe conditions.

Refer to Appendix B — Condition Assessment Report for Surface Water Treatment Facility Assets for additional
information regarding the condition assessment process and findings.

3.2.5 Expected Service Life (ESL) and Remaining Useful Life of Assets (RUL)

The expected service life (ESL) is defined as the period over which an asset is actually available for use and able to
provide the required level of service at an acceptable risk; e.g., without unforeseen costs of disruption for
maintenance and repair. There are different theoretical modelling tools used in the industry for predicting when an
asset will fail or no longer provide useful service. For this assignment, AECOM applied a constant ESL for each
asset type based on industry standards. In reality, different assets will deteriorate at different rates, however, it is
important to keep in mind the level of effort required to predict failure compared with the asset value. More
sophisticated deterioration modelling may be warranted for very high value assets, whilst the cost of deterioration
modeling for low-value assets may very well exceed the replacement cost of the asset. The actual service life can
vary significantly from the ESL. In some instances, a variation in expected vs. actual service life was evident due to
the following factors:
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= QOperating conditions and demands: Some equipment is operated intermittently or even infrequently
or is being operated a lower demand than its design capacity, thus the actual operating “age” of the
asset is reduced.

=  Environment: Some equipment is exposed to very aggressive environmental conditions (e.g.,
corrosive chemicals), while other assets are in relatively benign conditions, thus the deterioration of
assets is affected differently.

®= Maintenance: Equipment is maintained through refurbishment or replacement of components, which
prolongs the service life of the asset.

= Technological Obsolescence: Some assets can theoretically be maintained indefinitely, although
considerations such as maintenance cost, energy inefficiency and new technologies are likely to render
this approach uneconomical.

The remaining useful life of an asset was calculated by deducting ESL from asset age (Refer Equation 1 below).
RUL = ESL — Asset Age 1

A high-level listing of some of the ESLs used for this assignment are provided in Table 4, based on actual ESLs
experienced in the field.

Table 4: Estimated Service Life (ESL) of Assets

Asset Type ‘ ESL ‘ Asset Type ’ ESL
Process Mechanical Process Electrical

Compressor 20 Actuator 25

Filter 20 Breaker 20

Gate 20 Control Panel 25

Gearbox 20 Disconnect 25

Injector 20 Engine 20

Mixer 40 Feeder 30

Pressure Vessel 20 Generator 35

Pump 20 MCC 30

Regulator 20 Motor 20

Screen 25 Starter 30

Valve 35 Transformer 25

UV Treatment 30

Solenoid Valve 35
Process Structural

Chemical Tanks 30

Hopper 30

Tanks / Basins 60

3.2.6 Asset Valuation

The replacement valuation for all PUC facilities assets is based on the following assumptions:

=  Replacement Value: Represents the cost in 2019 dollars to completely replace all the assets to a new condition
with a current / similar model of equipment / asset, as applicable. The Replacement Cost would be applicable if

PUC were to purchase a similar asset that is currently installed (i.e., a pump) and install it in place of the
existing asset.
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Replacement costs may be assigned to each asset based on historical cost data from previous projects, budget

guotations from equipment suppliers, costs taken from recent construction projects at other water facilities and
other similar projects.

- Mechanical assets included freight to site and installation (materials, and modest time and labour
costs).
- Major electrical assets did not include the cost of installation as parts of the electrical assets

would generally be replaced as part of a larger capital project, as per the assumptions from
previous studies on the sewer system.

— Structural assets were estimated based on unit construction cost estimates.
Raw replacement values do not include site costs, demolition, or land acquisition. To account for overhead, the
markups shown in Table 5 were applied to calculate replacement costs.

Table 5: Cost Markups

Type of Markup ’ Percentage
Contingency 25%
Engineering + Project Management 12% + 8%
Total 45%

Costs considered in this assignment are prepared in the form of “Estimate Class” as per the Association for the
Advancement of Cost Engineering (AACE) International Recommended Practice No 18R-97 for Cost Estimate
Classification (Table 6). Based on this standard, cost estimates developed for this taskof the project shall be clas-
sified between 4 and 5, having an expected accuracy of +/- 50%, and suitable forconceptual cost screening.

Table 6: AACE International Recommended Practice No. 18R-97 for Cost Estimate Classification

Primary Characteristic Secondary Characteristic
PROJECT DEFINITION | END USAGE EXPECTED ACCURACY
ESTIMATE g . METHODOLOGY RANGE
CLASS DELIVERABLES FHICRIEHEREED Typical estimating method | Typical variation in low and high
Expressed as % of complete estimate ranges ”
definition
Capacity factored,
Concept : -20% to -50%
0, [
Class 5 0% to 2% screenlig . parametric models, +30% to +100%
judgment, or analogy
Study or Equipment factored or |L: -15% to -30%
Class 4 1% to 15%
ass ERRER feasibility parametric models H: +20% to +50%
Budget Semi-detailed unit costs
L:  -10% to -20%
- = Aoy A :
Class 3 10% to 40% authorization or | with assevmbly level line H: +10% to +30%
control items
Control or Detailed unit cost with |L:  -5% to -15%
0, 0,
cae gl bid/tender forced detailed take-off |H: +5% to +20%
Check estimate Detailed unit cost with |L: -3% to -10%
0, 0,
cl 63%t0 100% or bid/tender detailed take-off H: +3%to+15%
3.3 Results
3.3.1 Introduction

Using the methods outlined in Section 3.2, the results of establishing the State of the Infrastructure can be
summarized as follows. As stated previously, several of the provided asset summaries can be used to show
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compliance with O.Reg. 588/17 and will be shown at a high level within the final Drinking Water Asset Management
Plan. The discussions that accompany each section will make observations about the State of the Infrastructure
that can be used to begin devising asset management strategies (TM #5).

3.3.1.1 Data Gaps

Before showing the results, it should be made clear that results are based on current information, the state of which
was documented during TM #1. As made clear in previous sections, this was remediated in part by a Facility
Inventory and Condition Assessment of several PUC facilities. Data gaps remain for the other PUC facilities.

3.3.2 Asset Inventory

A total of 410 assets were recorded during the asset inventory and condition assessment exercise. Please refer
Appendix A for a complete registry of assets recorded.

3.3.2.1  Asset Hierarchy Level

Table 7 provides a detailed breakdown of the assets recorded based on Asset Hierarchy Level 2 (Facility Location)
and Level 3 (Process location). From the table it can be observed that 85% of the assets recorded were located at
the Surface Water Treatment Plant. In the surface water treatment plant, the greatest number of assets (99) were
recorded at the Pipe Gallery (Basement) followed by High Lift Pumping Station (75).

Table 7: Breakdown of Assets Based on Level 2 (Facility Location) & Level 3 (Process Location)
Asset Hierarchy Levels

Level 2 & Level 3 Asset Hierarchy Levels ‘ Count ‘
Gros Cap Raw Water Pumping Station 68
=  Pump Room 68
Surface Water Treatment Plant 342

= Motor Control Centre #1 (M) 3
®  Chemical Facilities (M) - Blended Phosphate 4
= Chemical Facilities (M) - Alum 7
8
8

®  Chemical Facilities (M) - CI2 Gas
®=  Motor Control Centre #2 (M)

"  Pressure Reducing Station 19
"  Flocculation & Filter Chambers 28
= Pipe Gallery (Main Floor) 38
= | ow Lift Pumping Station 53
®  High Lift Pumping Station 75
=  Pipe Gallery (Basement) 99

Grand Total 410

Figure 6 provides a detailed breakdown of the assets recorded based on Asset Hierarchy Level 2 (Facility
Location) and Level 4 (Asset Category). From the figure it can be observed that ~62% of assets belonged to the
Process Mechanical category followed by Process Electrical at ~34%.
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Figure 6: Breakdown of Assets Based on Level 2 (Facility Location) & Level 4 (Asset Category)
Hierarchy Levels

Table 8 provides a breakdown of assets recorded based on Asset Hierarchy Level 5 (Asset Type). From the table it
can be observed that 71% of the Process Mechanical assets were Valves, 35% of Process Electrical assets were
Motors and 90% of Process Structural assets were Tanks / Basins.

Table 8: Breakdown of Assets Recorded Based on Level 4 (Asset Category) & Level 5 (Asset
Type) Hierarchy Levels

Level 4 & Level 5 Level 4 & Level 5
Asset Hierarchy Asset Hierarchy

Process Mechanical 253 Process Electrical 139
Compressor 3 Actuator 28

Filter 1 Breaker 3

Gate 8 Control Panel 2

Gearbox 2 Disconnect 18

Injector 6 Engine 1

Mixer 8 Feeder 1

Pressure Vessel 6 Generator 1

Pump 37 MCC 1

Regulator 1 Motor 48

Screen 2 Starter 25

Valve 178 Transformer 3

UV Treatment 4

Valve 4

Process Structural 19

Chemical Tanks 1

Hopper 1

Tanks / Basins 17
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3.3.3 Asset Age and Useful Life

3.3.3.1 Installation Year

Figure 7 provides a breakdown of assets based on Installation Year. As demonstrated in the figure, most of the
assets were installed in 1986 at Surface Water Treatment Plan (80%) and 1983 at Gros Cap Raw Water Pumping

Station (98%) which mimics the timeline of when both facilities were commissioned.

Few assets were recorded with an installation year later than 1983 at Gros Cap. At surface water treatment plant,
20% of assets recorded were installed after 1986. Of these, most assets were installed in 2015 (27) followed by 10

assets installed in 2018.

2018
2017
2016
2015
2013
2012
2011

2010

Surface Water Treatment Plant

2008

1986

2016

2014

Water
Pumping

Station

1983

Gros Cap Raw

I 10

M 8

H 6

. 27

13

13

m 7

04

| 1
I 273
| 1

| 1
I 66

0 50 100 150 200 250

300

Figure 7: Breakdown of Assets based on Install Year

Table 9 provides a breakdown of assets based on ESL. It can be observed that most assets have an ESL of 35
years (45%) and 20 years (28%). This is because the majority of assets captured during this inventory exercise
includes valves (44%) which have an ESL of 35 years and other process mechanical assets which have an ESL of

20 years.

Table 9: Breakdown of Assets Based on Estimated Service Life (ESL)

ESL ‘ No. of Assets ‘
20 116
25 53
30 33
35 183
40 8
60 17
Grand Total 410
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Table 10 provides a breakdown of assets based on RUL calculated by deducting ESL from asset age. Of the 410
assets, 181 (44%) were observed to be past their ESL. Most of these assets are beyond the ESL are original
construction, i.e., 1983 - 1986. Of the 181 assets, 50% are past ESL by more than 10 years. However, certain
components of some of these assets have been refurbished over the years. Of the remaining 229 assets, 134
(56%) had less than one year of remaining useful life which are also part of original construction.

Additional condition assessment including performance evaluation is required to develop a comprehensive
replacement and rehabilitation plan for a majority of the assets assessed as a part of this project.

Table 10: Breakdown of Assets Based on Remaining Useful Life (RUL)

RUL ‘ No. of Assets
Past ESL 181
1 134

6 8

10 1

11 6

1

1

12
13
15 22
16 6
18 3
21 1

1

5

23
25
26 16
27 6
28 3
29 1
32 4

4

3

3

33
55
58
Grand Total 410

3.34 Asset Condition

Of the 410 assets recorded at both the facilities during the ICA exercise, 71% of the assets were observed to be in
2-Good condition followed by 18% which were observed to be in 3-Fair condition. Only 5 assets were observed to
be in 4-Poor condition and 1 asset in 5-Very Poor condition.

Figure 8 provides a breakdown of assets based on facility. It can be observed that all assets at Gros Cap Raw
Water Pumping Station had a score of 3-Fair or lower with most of the assets with a score of 2-Good. None of the
assets at Gros Cap were observed to be in 4-Poor or 5-Very Poor condition. The only assets with a score of 4-Poor
or worse were observed at the Surface Water Treatment Plant.

Assets with a score of 4-Poor and 5-Very Poor are discussed in detail in Appendix B — Condition Assessment
Report.
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Figure 8: Breakdown of Visual Condition Assessment Score

From Table 11, it can be observed that all assets with a score of 4-Poor and 5-Very Poor are original construction
(circa 1986). Most assets installed in the past decade (2008 and later) were observed to be in 1-Very Good to 2-
Good condition.

Table 11: Breakdown of Visual Condition Assessment Scores Based on Install Year

Install Year Lvery | 5 Good ‘ 3-Fair 4-poor | >Very ‘ Grand Total
Good Poor

1983 2 52 12 - - 66
1986 19 189 59 5 1 273
2008 - - 1 - - 1
2010 - 4 - - - 4
2011 1 6 - - - 7
2012 3 - - - - 3
2013 2 1 - - - 3
2014 - 1 - - - 1
2015 4 23 - - - 27
2016 6 1 - - - 7
2017 - 8 - - - 8
2018 4 6 - - - 10

Grand Total 41 288 75 5 1 410
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From Table 12 the following can be observed:

1.

Of the 5 assets in 4-Poor condition, 3 were in Pipe Gallery (Main Floor) and 2 in Pipe Gallery (Basement). The
only asset with a score of 5-Very Poor was in Pipe Gallery (Basement).

All assets with a condition score of 4-Poor or more were Process Mechanical.

3. All 5 assets with a score of 4-Poor are Valves and the asset with a score of 5-Very Poor is a Pump.

4. The asset types observed to be 3-Fair included actuators, mixers, motors, pump, starter and valve. The

majority of these assets (65%) were valves which formed 26% of the total valves captured.

17
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Table 12: Surface Water Facilities Asset Condition Data

Asset Hierarchy Visual Condition Score
Level 2 — Level 3—
Facility Type/ Process Level 4 — Asset Category Level 5 (Asset Type)
Location Location
Actuator - 6 - - - 6
Control Panel - 2 - - - 2
Process Electrical Disconnect - 5 - - - 5
Motor 2 6 2 - - 10
Starter - 1 3 - - 4
Gros Cap Raw Process Electrical Total 2 20 5 - - 27
Water Pumping Pump Room Compressor - 2 - - - 2
Station Pressure Vessel - 4 - - - 4
Process Mechanical Pump - 2 2 - - 4
Screen - 2 - - - 2
Valve - 24 5 - - 29
Process Mechanical Total - 34 7 - - 41
Pump Room Total 2 54 12 - - 68
Gros Cap Raw Water Pumping Station Total 2 54 12 - - 68
Process Electrical | Transformer - 1 - - 1
Chemical Process Electrical Total - 1 - - - 1
emica Process Mechanical | Pump - 3 - - - 3
Facilities (M) - .
Alum Process Mechanical Total - 3 - - - 3
Process Structural | Tanks / Basins - 3 - - - 3
Process Structural Total - 3 - - - 3
Chemical Facilities (M) - Alum Total - 7 - - - 7
Chemical Process Mechanical | Pump - 2 - - - 2
Facilities (M) - Process Mechanical Total - 2 - - - 2
Blended Process Structural | Tanks / Basins - 2 - - - 2
Phosphate Process Structural Total - 2 - - - 2
Surface Water - —
Chemical Facilities (M) - Blended Phosphate Total - 4 - - - 4
Treatment Plant -
Chemical Injector 6 - - - - 6
emica Process Mechanical Regulator 1 - - - - 1
Facilities (M) -
Valve 1 - - - - 1
Cl2 Gas .
Process Mechanical Total 8 - - - - 8
Chemical Facilities (M) - CI2 Gas Total 8 - - - - 8
Process Electrical Disconnect - 4 . - - 4
Motor - 3 1 - - 4
Flocculation & Process Electrical Total - 7 1 - - 8
Filter Chambers . Gate - 8 - - - 8
Process Mechanical -
Mixer - 4 - - 4
Process Mechanical Total - 12 - - - 12
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Asset Hierarchy

Level 4 — Asset Category

Level 5 (Asset Type)

Visual Condition Score

Grand Total

Process Structural Tanks / Basins - 8 - 8

Process Structural Total - 8 - 8

Flocculation & Filter Chambers Total - 27 1 28

Disconnect - 2 - 2

. Engine - 1 - 1

Process Electrical Generator - 1 - 1

Motor 4 17 - 21

Process Electrical Total 4 21 - 25

Compressor 1 - - 1

Filter - 1 - 1

High Lift Gearbox - 2 - 2
Pumping Station Pressure Vessel - 2 - 2
Pump - 9 4 13

Valve 3 22 - 25

Process Mechanical Total 4 36 4 44

Chemical Tanks - 1 - 1

Process Structural Hopper - 1 - 1

Tanks 1 3 - 4

Process Structural Total 1 5 - 6

High Lift Pumping Station Total 9 62 4 75

Actuator - 8 - 8

. MCC 1 - 1

Process Electrical Motor - 5 - 5

. Starter - 14 - 14
Iﬁzvr;g:rf]tg Station Process Electrical Total - 28 - 28
Mixer - 1 3 4

Process Mechanical Pump 8 - - 8

Valve 4 8 1 13

Process Mechanical Total 12 9 4 25

Low Lift Pumping Station Total 12 37 4 53

Motor Control Process Electrical Feeder = L = L
Centre #1 (M) . Starter = 2 = 2
Process Electrical Total - 3 - 3

Motor Control Centre #1 (M) Total - 3 - 3

Motor Control Process Electrical Breaker = 3 . 3
Centre #2 (M) . Starter - 4 1 5
Process Electrical Total - 7 1 8

Motor Control Centre #2 (M) Total - 7 1 8

| Process Electrical | Actuator - - | 4 4

RPT-V3-2023-06-12-TM3A State Of The Infrastructure-60596267.Docx

19



AECOM Public Utilities Commission of the City of Sault Ste. Marie
Drinking Water System Asset Management Plan
Technical Memo #3A — State of the Infrastructure

Asset Hierarchy Visual Condition Score
Level 2 — Level 3 —
Facility Type/ Process Level 4 — Asset Category Level 5 (Asset Type)
Location Location
Disconnect - 7 - - - 7
Motor - 5 2 - - 7
Transformer - 2 - - - 2
Pipe Gallery UV Treatment - 4 - - - 4
(Basement) . Valve = 4 . = = 4
Process Electrical Total - 22 6 - - 28
. Pump - 3 3 - 1 7
Process Mechanical Valve 3 6 33 5 - 6a
Process Mechanical Total 3 29 36 2 1 71
Pipe Gallery (Basement) Total 3 51 42 2 1 99
Process Electrical | Actuator - 9 - - - 9
Pipe Gallery Process Electrical Total - 9 - - - 9
(Main Floor) Process Mechanical | Valve - 19 7 3 - 29
Process Mechanical Total - 19 7 3 - 29
Pipe Gallery (Main Floor) Total - 28 7 3 - 38
. Actuator 1 - - - - 1
Pressure Process Electrical Motor 1 N N N N 1
Reducing Process Electrical Total 2 - - - - 2
Station Process Mechanical | valve 5 11 1 - - 17
Process Mechanical Total 5 11 1 - - 17
Pressure Reducing Station Total 7 11 1 - 19
Surface Water Treatment Plant Total 39 237 60 5 1 342
Grand Total 41 291 72 5 1 410
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3.35 Asset Valuation

Figure 9 through Figure 12 provide a breakdown of replacement costs estimated for assets captured during the
condition assessment exercise. The methodology used for estimating asset replacement values is discussed in
Section 3.2.6.

Assets inventoried during the condition assessment exercise at Gros Cap raw water pumping station and surface

water treatment plant were estimated at approximately $7.75M. Figure 9 and Figure 10 provides a breakdown of
estimated replacement value based on facility location and process location respectively.

Surface Water Treatment Plant $526

Facility Locations

Gros Cap Raw Water Pumping Station $249

$- $100 $200 $300 $400 $500 $600

Total ReplacementCost x $10,000

Figure 9: Asset Replacement Value by Facility Location (Hierarchy Level 2)
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m Process Electrical ®Process Mechanical = Process Structural

Pipe Gallery (Main Floor)

Pipe Gallery (Basement)

High Lift Pumping Station

Chemical Facilities (M) - Blended Phosphate
Chemical Facilities (M) - CI2 Gas

Chemical Facilities (M) - Alum

Motor Control Centre #2 (M)

ProcessLocations

Motor Control Centre #1 (M)
Flocculation & Filter Chambers

Pressure Reducing Station

!'['"l"

Low Lift Pumping Station
Gros Cap - Pump Room [ e —
$- $50 $100 $150 $200 $250 $300

TotalReplacementCost X $10,000

Figure 10: Asset Replacement Value by Process Location (Hierarchy Level 3 & 4)

Figure 11 provides a breakdown of asset replacement values based on asset year of installation. Since most of the
assets at the facilities are from original construction, 90% of the $7.75M assets valuation was associated with
assets from 1983 and 1986.

Figure 12 provides a breakdown of asset replacement value based on condition score. Assets with a replacement

value of summing up to about $45,000 were observed to be in poor or very poor condition. Most of the assets were
observed to be in good condition with a replacement value estimated at approximately $6.5M.
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Figure 11: Asset Replacement Value by Install Year

5-Very Poor  $1

4-Poor | $4

1-Very Good | $5
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Figure 12: Asset Replacement Value by Condition Score
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4. State of Drinking Water Distribution
Infrastructure

Establishing the State of the Infrastructure for linear assets will be accomplished by fulfilling the following
objectives:

®=  The assets owned by PUC will be quantified.

®= The age and condition will be documented

=  The replacement value will be defined.

=  The replacement cycle will be forecasted, based on the available data.
= Gaps in data and next steps will be highlighted

4.1 Methodology

Water pipelines regularly operate in a state of anonymity with respect to deterioration factors such as internal and
external corrosion. Reliable condition assessment methodologies allow decision-makers to pinpoint assets that
require immediate interventions to avoid costly failures. Practically, applying advanced condition assessment
platforms to assess the entire drinking water system would require significant budgets in which some amounts may
not be justified. Therefore, a desktop-based model can be developed by considering the pipeline’s degrading
drivers and the surrounding environment to understand the state of the infrastructure.

Desktop-based models proved their applicability in buried infrastructure. Many researchers adopted artificial
intelligence and probabilistic and deterministic models to understand the overall condition of infrastructure
networks. In many instances, several researchers utilized decision-making models to aggregate several factors to
come up with a condition index. The index provides an estimation of the condition of the pipelines by combining
multiple factors and subfactors that are believed to impact the state of the asset during its service life. In this report,
various factors and subfactors are utilized along with their corresponding relative importance weights to calculate
the likelihood of failure (a proxy for asset condition). The outputs of the model developed in this report will be
applied in the risk assessment framework to prioritize intervention actions in later stages of the project.

4.1.1 Asset Inventory

The water distribution network in the City of Sault Ste. Marie is composed of approximately 442 km of buried
watermains, excluding private connections. Understanding the inventory of water infrastructure assets is an
essential practice of asset management practices. Extensive and comprehensive data of the inventory aids in
better allocation of budgets. Additionally, accurate and precise inventory enhances budget estimation through
avoiding conservative considerations due to unknown attributes of certain assets. To understand the assets
operated by PUC Services Inc., AECOM will provide profiles of water pipelines, service connections, water meters,
hydrants, and control valves.

4.1.2 Replacement Costs

The costs considered in this assignment are prepared in the form of “Estimate Class”, similar to the class and
accuracy discussed in Section 3.2.6.
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In many jurisdictions in Ontario, several regions use AWWA C900 PVC pressure pipelines, as a replacement
option, up to 400 mm but consider concrete pressure pipes for any size that is larger than 400 mm. Replacement
costs of pipelines up to 300 mm were supplied by PUC while the costs of larger pipelines where based on a high-
level cost estimate. These unit rates (Table 13) include the costs of watermain valves.

Table 13: Watermain Unit Rates

Diameter ‘ Unit Rate Per
(mm) Meter
100 $1,000
150 $1,100
200 $1,200
250 $1,250
300 $1,300
400 $1,600
450 $1,800
600 $2,700
750 $3,015
900 $4,260
1200 $9,450

Replacement costs of hydrants (Table 14), services (Table 15), and water meters (Table 16) are based on PUC’s
data. Where missing costs are observed, AECOM used high-level cost estimates based on a relatively similar water
network and location.

Table 14: Fire Hydrant Unit Rates

Asset ‘ Unit Rate Per Asset
Fire Hydrant $11,110

Table 15: Services Unit Rates

Services Unit Rate Per Meter Comment
(mm)
13 $260 The replacement cost of a 19 mm
16 water service is ~$3,325/each.
$300 Considering a water service length
19 $340 up to 10 m, the unit rate would be
approximately $340/m.
25 $410
37 $460 This cost was used as a
benchmark to calculate the costs
50 $500 of other services.
100 $670
150 $720
200 $800
250 $900
300 $1000
400 $1170
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Table 16: Water Meter Unit Rates

Water Meter | Unit Rate Per Asset Comment
Size (mm)
25 $440 The unit costs provided by PUC
37 Min: $700 varied depending on size and
M |n..$1 230 model. This table shows the

a‘x. d maximum and minimum values for
50 MM'n:Sgggo some sizes.

ax: $2,
75 $2,590 PUC installs water meters up to 25
100 mm. The cost of installation is

$2,920 approximately $31/unit. This cost
150 $4.790 was included for sizes up to 25

’ mm.

200 $7,500
250 $10,480

4.1.3 Likelihood of Failure as a Proxy of Asset Condition

Likelihood or probability of failure (LoF) in the context of structural failure is largely dependent on the physical
condition of the asset. The following sections provide an overview of the factors used in determining the LoF of
buried piped infrastructure. The LoF is determined by means of the criteria summarised in Figure 13 and sections
below.

In the calculation of the LoF, AECOM maximized available data to develop a desktop-model as a screening tool.
The main parameters of the LoF model (see Figure 13) consist of:

= Age — Many previous studies linked the deterioration of the asset to the time of exposure. Failures are
expected to increase when age increases.

= Estimated Service Life (ESL) — Depending on the type of material, ESL will differ depending on the
design life or useful life. Each material is assigned an ESL based on subject matter experience of a
similar project nature.

=  Breaks — An increasing number of breaks may drive decision-makers to intervene to maintain
sustainable infrastructure and minimum levels of service threshold. Pipelines that have repetitive and
many breaks could indicate operational, mechanical, and/or deterioration problems.

= Soil Corrosivity — Soil corrosivity plays a major role in expediting the degradation mechanism of
ferrous pipelines. Generally, studying the nature of the soil is performed through soil sampling and
resistivity analysis. Higher resistive soil will have lower conductivity to transfer electrical currents.
Therefore, it will be characterized as non/low corrosive.

= Cathodic Protection — Cathodic protection has proved its reliability in extending the service life of
ferrous pipelines for approximately 20 years as it reduces the corrosion mechanism in ferrous
watermains.

RPT-V3-2023-06-12-TM3A State Of The Infrastructure-60596267.Docx 26



AECOM Public Utilities Commission of the City of Sault Ste. Marie

Drinking Water System Asset Management Plan
Technical Memo #3A — State of the Infrastructure

Age/Material/ESL Break Counts

Ferrous Type? No N Correct|_0r11 Factor
Yes
Correction Factor =
| Soil Corrosivity * R
Yes Anode Reduction LoF Score
Factor
No or Correction Factor
Soil Corrosivity Corrosion “\Age of Anode > ESL

= Soil Corrosivity
Factor

Factor Protection?

Figure 13: Linear Assets Likelihood of Failure Model
4.1.3.1 Age-Based Deterioration

The age and ESL factors are used as an indication of deterioration. The calculation of the LoF is based on the
application of a two-parameter Weibull distribution. In reliability analysis, it is commonly called the survival function.
The most commonly used application is modelling the failure time data. The underlying premise of the Weibull type
of analysis is that while some assets fail prematurely due to severe conditions or improper installation, other assets
can be long-lived, and function well beyond their theoretical life expectancy. To perform a high-order network-level
analysis, it was assumed that assets would fail within an envelope approximated by a Weibull cumulative
distribution. The Weibull distribution tool is utilized to describe the distribution of extreme value data. The most
commonly used application is modelling the failure time data. The inherent lifetime analysis offers the user the
ability to estimate the probability that the asset’s lifetime exceeds any given time [P (T>t)].

The two-parameter Weibull distribution can be expressed based on equation [1].

t\Y
R(t) =1 - P(T<t) =1 - F(tly,B) = e_(l_f) [1]
Where:
R (t) Is the reliability at any time (t)
P Is the probability of failure at any time (t)
F Is the distribution function at any time (t) given a defined shape and scale factors
y Is the shape factor; it is a non-negative value
B Is the scale factor; it is a non-negative value

In this study, the shape factor representing the slope of the line in the probability plot is considered as six (a typical
input for generalized analogous deterioration in studies of infrastructure sustainability), and the scale factor is
equivalent to the ESL of each material (see Table 17). The ESL values considered are conservative as some
assets may exceed their expected service life before failure (as simulated by the Weibull distribution). These
estimations and predictions can further be enhanced by having robust and extensive failure records.
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Table 17: Sault Ste. Marie Watermains and ESL

Pipe

Pipeline Material Definition

ESL (Years)*

Material
AC Asbestos Cement 85
CCYL Concrete Cylinder 85
Cl Cast Iron 85
CPP Prestressed Concrete 85
Cylinder Pipeline
Cu Copper 80
DI Ductile Iron 50
GALV Galvanized Steel 50
PE Polyethylene 85
PEX Cross Linked Polyethylene 80
PVC Polyvinyl Chloride 85
STL Steel Pipe 85
*These values are assumptions and may be lower or
higher depending soil conditions, material class,
operational aspects, etc. that may impact the service life
of the pipeline negatively or positively.

The application of the Weibull analysis will provide the cumulative deterioration of the asset from 0 to 100. At the
ESL of each material type, the cumulative value will approximately be 63%. This would indicate that there is a
variation in pipeline population as some may fail prior to their ESL and others may fail beyond their ESL.

Conventional scores (shown in Table 18) of the cumulative values were used to accommodate various ESLs after

developing analogues deterioration curves. A pipeline age that produces a cumulative value of 0.27 will have a
score of 30. Higher cumulative values indicate older pipelines.
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Table 18: Age-based LoF Scores

‘ Cumulative Value ’ Score
0-10 1
10-15 5
15-25 10
25-30 30
30-40 35
40-50 40
50-55 70
55-70 80
70-75 90
75-100 100

4.1.3.2 Normalized Breaks Count

Extensive break records were observed in the data received. Approximately, there were 3,000 recorded breaks
between 1982 and 2019, except for one break recorded in 1930. The 1930 recorded break was considered an
anomaly and disregarded from the data.

In many jurisdictions, the number of expected break counts per study period may drive replacements/rehabilitation
decisions. Breaks can be a result of many factors, including deterioration, excessive loads, leaks, temperature, etc.
Failures that occur more than once in the same watermain indicate certain deterioration drivers and hence affect
the reliability of the watermain (decrease the reliability over a period of time). Obviously, a pipeline that exhibited
one failure in a ten-year period will have lower break rates when compared to pipelines that encountered more than
one failure (given the same pipeline length and study period).

In this study, break counts were normalized based on the length of each segment. This would provide additional
information as it represents a rate rather than a count. According to Folkman (2018)%, the relatively acceptable
break rate in North America per year is on average 24 breaks per 100 miles, which would be interpreted as 0.15
break per kilometer per year. This threshold was taken into consideration in establishing likelihood of failure scores
for observed normalized breaks (Table 19).

Table 19: Normalized Breaks and LoF Score

Break/km ‘ Score
0to0 0.09 1
0.1t0 0.19 25
0.2t0 0.29 50
0.3 and greater 100

1Folkman. (2018). Water main break rate in the USA and Canada: A Comprehensive Study.
https://digitalcommons.usu.edu/cgi/viewcontent.cqi?article=1173&context=mae facpub
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4.1.3.3 Soil Type

The corrosivity of soil is a function of many factors including, pH, soil organic matter, soluble chloride, total soluble
salts, water content, soil aeration, and soil conductivity. Since such detailed information for Sault Ste. Marie is not
available, high-level soil classification and corrosivity levels are considered.

Previous work (Correng Consulting Service Inc., 19932, 1999%) concluded that the primary environmental driver of
ferrous metal corrosion in the Greater Toronto Area (GTA) was soil resistivity. Other factors examined included soil
pH and the combination of redox potential. Neither factor proved to be a significant contributor as per the authors.
Corrosion of buried ferrous material is an electrochemical mechanism in which wall thickness degradation is directly
proportional to the flow of electrical currents from ferrous pipe material to the surrounding soil. Buried unprotected
ferrous material exposed to the same corrosive environment will tend to corrode at approximately the same rate
(Gerhold 1976* and Madison Chemical Industries 1996°). Since the wall thickness of ductile iron and cast iron
changed over time, ductile iron (especially pressure class) would tend to break at an earlier period (given similar
corrosive environment). The graphite structure, however, would determine the strength of the material itself;
nodular graphite has higher strength and ductility than iron structures made of flaky graphite.

Although soil corrosivity may also have impacts on cementitious materials (depending on cement type), in North
America, the main water breaks occur in ferrous pipes due to corrosion actions. By observing the data of water
breaks in Sault Ste. Marie, approximately 94% of the breaks of known pipe materials occurred in DI and CI pipes.
Therefore, considering the soil type and its potential corrosivity in ferrous pipes and based on the number of breaks
of ferrous pipes, the analogous soil corrosivity impact is used in the calculation of the approximate condition of
ferrous pipes (data-driven).

In general, smaller grain soils, such as clay and silt, have lower resistivity values (higher conductivity values) when
compared to larger soil types such as sand and gravel (Testing Engineers Inc.). Ferrous watermains buried in
smaller grain soils will be exposed to a higher corrosion process. Broadly, soil types are commonly characterized
by gravel, sand, silt, and clay content. These soil types have almost approximate resistivity ranges. However, the
soil types available in the supplied GIS included some other types (such as alluvium, fill, and glacial till) that may
contain one or more soil type. The soil types have been interpreted into scores to apply them in the LoF
methodology. To complete the scoring process for the available soil types, some conservative assumptions were
considered as per Table 20.

2 Correng Consulting Service Inc., Final Report, Watermain Corrosion Investigation for the City of York, November 1993, Correng
Consulting Service Inc., Downsview, Ontario, 1993

3 Correng Consulting Service Inc., Final Report, Watermain Corrosion Investigation for the City of Toronto — Etobicoke District, February
1999, Correng Consulting Service Inc., Downsview, Ontario, 1999

4 Gerhold, W.F., “Corrosion Behavior of Ductile Cast-iron Pipe in Soil Environments,”. AWWA Journal, December 1976.
5 Madison Chemical Industries, Inc., Specification MCI SFSDIPI-96, Specification for Ductile-iron Pipe, 1996.
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Table 20: Sault Ste. Marie Soil Classification and LoF Scores

Type of Soil

Alluvium

Assumptions

Because of the river suspension, finer soils settle on the
riverbank, but larger grains flow to the downstream.
These finer soils would contribute to the formation of the
geology of the surrounding land. Therefore, alluvium
attributes are assumed as lacustrine clay.

Qualitative
Conductive
Description

High

90

Fill

This a generalized term as this could include any soil.
Due to the unavailable information, the average value of
the lowest and highest scores is taken.

Moderate

50

Glacial Till

This type of soil can have all kinds of soil materials.
Since they increase the density of the soil, they have a
higher potential to transfer electrical currents.

Moderate to High

60

Gravel with
Sand

Lowest conductive properties

Low

Lacustrine Clay

Highest conductive properties

High

100

Lacustrine Sand

Low conductive properties

Low to Moderate

15

Sandstone

Since it a dense type of soll, it will have conductive

Moderate to High

80

properties

These scores will impact the correction factor after calculating the LoF using the age-based and break counts
scores. Since the resistivity of soil has a direct impact on corrosion levels, lower resistivities (higher scores) will
amplify the calculated likelihood of failure.

Typically, the impact of resistivity and degradation of ferrous pipelines can be studied given quantitative resistivity
information. In such a way, one would deduce the percentage increase in the break rate between higher and lower
resistive soils. In a recent study conducted for the City of Toronto, the external pitting rate (mm/year) decreased
exponentially by approximately a 100% from the lowest resistive soil to the highest resistive soil at specific ages
(e.g. pitting rate in the lowest resistive soil = approximately (1+100%) x pitting rate in the highest resistive soil).
Presently, numeral resistivity information is not available to mimic the external pitting decrease concluded in the
previous study (a decrease of 100%). To account for the soil factor and to avoid bias (certainty in which 100%
would apply), an average value is chosen. Therefore, it is assumed that the soil correction factor will magnify the
LoF by 50%. By incorporating a 50% increase in deterioration, Table 21 shows the Soil Corrosivity Correction
Factors.

Table 21: Soil Corrosivity Correction Factor

Type of Soil Soil Corrosivity
Correction Factor*
Alluvium 45%
Fill 25%
Glacial Till 30%
Gravel with Sand 3%
Lacustrine Clay 50%
Lacustrine Sand 8%
Sandstone 40%
*Soil Corrosivity Correction Factor = 50%
x Soil Score (Table 20)

31

RPT-V3-2023-06-12-TM3A State Of The Infrastructure-60596267.Docx



AECOM Public Utilities Commission of the City of Sault Ste. Marie

Drinking Water System Asset Management Plan
Technical Memo #3A — State of the Infrastructure

41.3.4 Cathodic Protection

Cathodic (corrosion) protection is used to reduce corrosion impacts of ferrous pipes. Such a strategy could extend
design life by up to 20 years when properly designed and installed. Cathodic protection includes (Kleiner and
Rajani 2002)6:

= Hotspot cathodic protection — Opportunistically installing a sacrificial anode at locations of pipe repairs.
= Retrofit cathodic protection — Systematically protecting existing ferrous pipes with galvanic protection.
Pipes that are electrically discontinuous will often be connected to an anode at each pipe segment.

Although cathodic protection is not part of the original design and is installed at specific locations in the City’s
network, it has the potential to still reduce corrosion impacts in specific locations (where they are effective, and soll
is corrosive). As an example, segment A with an installed cathodic protection at X distance will be at a lower risk
than segment B with an uninstalled cathodic protection at the same distance (assuming that they have a similar
length). Based on these circumstances, the impact of cathodic protection is more localized than generalized.
However, this factor will relatively be more impactful in cases where anodes are installed and designed to protect
pipes from corrosion mechanisms.

As a result, pipelines with localized cathodic protection may have potential in decreasing the soil corrosivity
correction factor; as low resistive (high conductive) soil would increase the LoF (deterioration), cathodic protection
would decrease the impact of soil corrosiveness (negative relationship) on ferrous pipelines.

Failures of electrical and mechanical components are also attributed to degradation during their service life (Guo
and Liao 2015)” similar to any asset. Due to deterioration, the effectiveness of cathodic protection is expected to
reduce. In other words, older cathodic protection would have lower impacts than newer ones, given a similar
environment. The age of the cathodic protection is incorporated in the LoF computation by simulating the Weibull
deterioration (similar to pipeline age-based scenario). In the case of the cathodic protection, the estimated service
life, which is the scale factor, is assumed to equal 20. By computing the cumulative density functions at each age,
the probabilities are plotted as per Figure 14. The cumulative values would be explained as the reliability of the
anode in protecting the pipeline from corrosion.

6 Kleiner, Y., & Rajani, B. Quantifying the effectiveness of cathodic protection in water mains. In NACE International Seminar, Northern
Area, Montréal Section, Quebec City, QC, (2002).

7Guo, H., & Liao, H. (2015, January). Practical approaches for reliability evaluation using degradation data.
In Annual Reliability and Maintainability Symposium (Vol. 7).
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Estimated Cumulative Probability for
Cathodic Protection
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Figure 14: Cathodic Protection Simulated Deterioration

The impact of the cathodic protection on the Soil Corrosivity Correction Factor is highly dependent on its age. As
per Table 22 and in case of a very old anode (age is roughly between 25 and 30 years), the cathodic protection
correction factor will be 1. In this case, cathodic protection would have minimal to no impact on Soil Corrosivity
Correction Factor. However, the Soil Corrosivity Correction Factor will reduce in cases where the cumulative value
was less than 75 (approximately lower than the cathodic protection estimated service life).
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Table 22: Cathodic Protection Factor

Cumulative  Cathodic Protection

Value Factor (0-100)
0-10 0%
10-15 4%
15-25 9%
25-30 30%
30-40 34%
40-50 39%
50-55 70%
55-70 80%
70-75 90%

75-100 100%

Therefore, the adjusted Correction Factor can be calculated as per Equation 2.

Overall Correction Factor = Soil Corrosivity Correction Factor x Cathodic Proection Factor [2]

Applying the Correction Factor on lacustrine clay type of soil will produce the following Correction Factors on each
cumulative value of the cathodic protection (see Table 23). For example, the Correction Factor, where an anode of

a cumulative value of 73 and used in lacustrine clay will be 1.45.

Table 23: Correction Factor in Lacustrine Clay

Cumulative Overall
Value Correction Factor
0-10 0%
10-15 2%
15-25 5%
25-30 15%
30-40 17%
40-50 20%
50-55 35%
55-70 40%
70-75 45%
75-100 50%

4.1.3.5 Likelihood of Failure Calculation

The impacts of the break counts and the age-based methodologies were aggregated to compute the estimated
LoF. In addition, the soil type along with the cathodic protection information was also incorporated in the model
[Overall Correction Factors (Equation 2)]. Since the LoF scores ranged between 1 and 100, the aggregated LoF
score would be within the same range. Equation 3 was used to compute the LoF score for each watermain. The
equation was constrained to a maximum value of 100 due to the Correction Factor multiplier.

Likelihood of Failure = Overall Correction Factor [(Wyge)Score,ge + (Wpyears)SCOT€preqrs] < 100 [3]
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Where W, 4, and Wpg,..qxs are the relative importance weights for the age-based and break counts scores. In this
assignment, the weight was taken as 30% for W,,, and 70% for Wg,..qxs-

4.1.3.6 LoF Rating Definition

A qualitative grading system is used to relate scoring to PUC’s ability to respond to asset failure, should it occur.
Table 24 describes the LoF category results based on Very Poor, Poor, Fair, Good and Very Good. It is
noteworthy to mention that the calculations should never be interpreted as a definitive rating for a pipe, but rather
as a way to evaluate potential condition relative to similar assets of varying ages and soil type within a portfolio until
field-verified data can be obtained.

Table 24: General LoF Rating Definition

Category ‘ Definition
Very Good ®  Sound/acceptable physical condition
®" No wear and tear, no physical failure.
®" No substantial deterioration is likely over the next 10
years.

Good = Acceptable physical condition

®= Minor wear and tear, no physical failure.

®" No substantial deterioration is likely over the next 5-10
years.

Fair = Acceptable physical condition

®" Moderate wear and tear, moderate risk of physical
failure.

® Failure unlikely within the next two years but further
deterioration is likely to happen

Poor ®" High wear and tear
® Failure may be observed in the next two years
®  Substantial work is required in the short term

Very Poor ® Poor physical condition/failure imminent; heavy wear
and tear, failure is likely in the short term.
®  Substantial work is required in the short term.

4.1.3.7 LoF Breakpoints

An absolute aggregated number (1,100) is calculated to describe an asset’s LoF using the scoring scheme
described earlier. This number must be contextualized by the quantile distribution for the system, and the general
benchmarks expressed in Section 4.1.3.6. When the LoF is computed for the system, the percentile method is
applied to determine where individual points lie in the LoF distribution. To better conceptualize the rating system,
percentile breakpoints are assigned through the LoF distribution to categorize an asset’s calculated score
considering the five-point scale.

Breakpoints are set dynamically to ensure they are reflective of a dynamic risk portfolio. This method of setting
breakpoints proves a useful and consistent method to conceptualize LoF scores that combines benchmarked
conceptions of LoF, statistical interpretation, and graphical interpretation. Any classification of a score using
breakpoints will be subjective to the given tolerance for risk and may be adjusted by the users to reflect their
specific level of tolerance.
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Furthermore, assets can vary in their scores within a given scoring category (for example, two assets with a score
of 60 and 70, respectively, could both be classified as fair), meaning that in the context of asset prioritization,
absolute scores will prove most useful in identifying priorities within a cohort of assets. Assigning breakpoints and
classification provides a reasonable way to conceptualize LoF on a system-wide level in a user-friendly manner.
Table 25 displays the LoF breakpoint ratings for the system based on the current LoF distribution. For example, a
calculated overall LoF with a value of 64 will be rated as fair.

Table 25: LoF Breakpoints

Definition ‘ Lower Limit ‘ Upper Limit

Very Good 1.0 3.3
Good 3.3 19.0
Fair 19.0 72.7
Poor 72.7 88.9
Very Poor 88.9 100

4.1.4 Deterioration-Based Intervention Prediction

To predict the economic intervention year, the cumulative value was taken into consideration, along with the Overall
Correction Factor to calculate the deterioration of the water network in a 10-year study period (2020-2029). This
methodology was strictly dependent on the calculated LoF in each year. The intervention considered in this task
was in the form of replacement.

Broadly, replacement costs are higher when compared to rehabilitation techniques (based on the Greater Toronto
Area). Since the main aim of this generic task is to understand the deterioration and intervention costs, the costly
intervention action was assumed in the analysis (replacement). The “do nothing” variable is one alternative
considered, in which the asset would continue deteriorating without any action, given a pre-defined threshold or an
asset did not reach its estimated service life. However, the replacement variable was the other intervention action
that would restore or extend the condition of the pipeline after the deterioration rate reaches a pre-defined
threshold. In this study, the intervention decision was assumed to occur whenever a watermain reached
approximately 63% keeping the same number of breaks in the study period or if an asset reached its service life
(for services, water meters, and hydrants). In an age-based approach, at the ESL of each pipeline, depending on
the deterioration curve, the LoF would approximately be 63% (condition or reliability is 37%). Since the condition of
some ferrous pipelines will degrade earlier than its expected service life (corrosive soil), a cumulative density
function of 63% will occur before the pipeline reaches the ESL (conservative assumption). Therefore, whenever a
pipeline reaches an LoF equivalent to 63%, an intervention action will be recommended; otherwise, the “do nothing”
alternative dominates. This constraint is summarized as follows:

Do Nothing R(t) > Threshold = 37%
Replace Otherwise

[4]

Decision Variable = {

For example, Figure 15 shows the deterioration of a Cl pipeline laid in a corrosive soil (ESL of Cl = 85 years but
replacement occurred at 56 years). Before an ESL of approximately 56 years, the “do nothing” decision variable is
dominating as the R(t) is larger than 37%. By reaching the ESL, an intervention action would be performed.

As an example, the same figure shows that upon reaching the ESL, a replacement decision would be performed. It
was assumed that such a strategy would restore the reliability of the pipeline to 100% (LoF is 0%).
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Figure 15: Deterioration and Time of Intervention (lllustration)
Additionally, an age-based intervention study was also developed for water services, water meters, and hydrants.

The estimated service life of water services was estimated based on Table 17; however, the estimated service life
for water meters was assumed 20 years and for hydrants, 40 years.

4.2 Data Collection

The methodology developed to calculate the LoF depends on the data collected from PUC. Table 26 provides the
geodatabase files used as inputs to the developed model.

Table 26: Attribute Data Used and the Associated Files

Parameter Used ‘ GIS Dataset ‘ Attribute Field Name
Soil type SSM_GeoTechnicalSurvey 1977 SOILTYPE
Breaks WAT_PipeMaintenance WATERMAINID, BREAK_COUNT,
BREAK_DATE
Anodes WAT_Anode WATERMAINID, Material, WEIGHT
Watermain attributes (age, material, WAT_Watermain INSTALLDATE, MATERIAL,
length, diameter) PIPEDIAMETER, SHAPE_Length

After conducting a gap analysis on the linear data, missing information was observed for a number of pipelines,
including installation year, material type, etc. (Table 27). The total number of as-built drawings is a maximum of 35
drawings (assuming each segment is present in a drawing profile). These drawings could provide information about
diameter, year of installation, and material.

To complete a comprehensive desktop-based model, all pipelines required attribute data. Therefore, pipelines with
missing data were assigned attributes using the following assumptions:

1. To determine unknown installation dates, average installation dates for each material type was found and
assigned to missing pipelines. For example, the average installation date for AC pipelines was 1960.
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Therefore, missing installation AC pipelines were assigned the year of 1960. The same was performed for the
rest of pipeline materials.

2. To determine unknown/missing diameters, average values (rounded to the nearest 50 mm) of material types
were assigned. For example, the average diameter of AC pipelines was 300 mm.

3. For entries with missing pipeline material, a conservative assumption was made. All pipelines with missing
pipeline material attributes were assumed to be ferrous (in the LoF, ferrous pipes have a correction factor for
corrosive soil). Pipelines installed before 1970 were assumed to be made of CI (two pipelines assumed to be
Cl and the same was recorded in the GIS file “From PUC Potential CI”). Ferrous pipelines installed in 1970
onwards were assumed to be made of DI.

Pipelines with diameter less than 100 were excluded from the assessment.
Anodes with installation year labels of 9999 were excluded from the assessment (e.g. the age was unknown)
Anodes with “blank” data fields were excluded from the calculation.

Anodes not associated with a watermain ID were excluded (294 counts).

© N o g &

Break data occurring before the installation of the main were disregarded.

Table 27: Watermains Missing Information

Watermain { Length Installation | Material | Diameter Watermain | Length Installation | Material | Diameter
ID (m) ID (m)
382 34.63 . . ° 87818 45.34 ° ° °
384 50.15 . . ° 89451 10.70 ° ° °
471 7.84 . . ° 110190 82.30 ° ° °
474 7.63 . . . 110191 21.85 ° ° °
480 6.75 . . . 120870 1.00 ° ° °
975 14.36 . . ° 120871 9.50 ° ° °
1249 2.17 . . . 144268 10.22 ° ° °
6316 6.66 . . . 144671 5.37 ° ° °
15809 71.74 . . ° 150336 12.37 ° ° °
16259 70.24 . . . 150337 1.59 ° ° °
82574 40.45 . . ° 150338 3.18 ° ° °
82585 38.05 . . . 159704 9.42 ° ° °
82586 37.88 . . . 163723 0.77 ° ° °
82587 39.9 . . ° 165352 0.27 ° ° °
82913 6.88 . . ° 176001 18.15 ° ° °
87816 45.82 . . . 182068 4.26 ° ° °
182525 0.73 ° ° ° 182069 0.93 ° ° °
188186 7.94 ° ° °
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4.3 Results

4.3.1 Distribution Main Asset Inventory
4.3.1.1 Age

Age of an asset in the context of its design standard may play a role in a preliminary screening of its condition due to
the general assumption that an older asset will have a higher likelihood of failure (LoF) than a newer one. Additional
complexity is introduced as different eras of the same material type can experience subtle differences in potential
failure in a counterintuitive manner. Improvements to the manufacturing process of cast iron (Cl), and its evolution to
ductile iron (DI), for example, resulted in the manufacturing of thinner pipe walls that, due to corrosion, failed in shorter
time periods than earlier versions of the same material with thicker pipe walls. Subtle changes in many material
standards such as in asbestos cement (AC) and polyvinyl chloride (PVC) pipes have also resulted in lower safety
factors being used in later years of construction when using the same material types.

In the absence of more details, the age of an asset is a screening factor to represent its condition. In fact, in some
studies, the age alone was considered in the calculation of the LoF in buried pipelines (Halfawy, Dridi, & Bajer, 2008)2.
Within materials of unique characteristics (for example, in instances when the change in standard or manufacturing
processes can be clarified), age is definitely a useful proxy.

Within PUC'’s distribution network, watermains were installed between 1900 to 2019 (based on GIS data). Figure
16 illustrates the total length of watermains that were installed in specific periods. According to the figure and from
the total length of 442 km, the majority of the pipelines were installed between 1950 and 1990 with a total length of
301 km (68%). It was observed that 0.03 km of watermains had missing installation dates.

8 Halfawy, M., Dridi, L., & Bajer, S. (2008). Integrated Decision Support System for Optimal Renewal Planning of
Sewer Networks. Journal of Computing in Civil Engineering, 360-372
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4.3.1.2

The primary observation that could be made from this categorization was that the majority of watermains were
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Figure 16: Length of Watermain Installed by Year
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Installation Period

constructed of ferrous materials, specifically DI and CI (Table 28). Some pipeline total length was not observed as

they were either privately or City owned and/or less than 100 mm diameter (e.g. GALV, PEX, and STL).

Table 28: Watermain Material Types by Length (km)

Material Material Length
Definition (km)
AC Asbestos Cement 7.1
CCYL Concrete Cylinder 37.8
Cl Cast Iron 200.0
CPP Prestressed 0.6
Concrete Cylinder
Pipeline
Cu Copper 0.0
DI Ductile Iron 106.5
GALV Galvanized Steel 0.0
PE Polyethylene 0.9
PEX Cross Linked 0.0
Polyethylene
PVvVC Polyvinyl Chloride 88.9
STL Steel Pipe 0.0
Missing 0.6
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A more representative material type distribution within the watermain inventory could be observed in Figure 17.
More than half of the total length of watermains was constructed using ferrous materials (69%, 307 km).
Approximately, 20% (90 km) was constructed using PVC material, and roughly 8% (38 km), 2% (7 km) and 0.13%
(0.6 km) were laid using CCYL, AC, and CCP, respectively.

Length of Watermains by Material
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Figure 17: Length of Watermain by Material

When the watermain material is compared with the year of installation, one can draw some general conclusions
about the failure risk exposure when there is existing background knowledge of the average useful life of the
watermain materials within the local condition. Figure 18 demonstrates the period in which a group of watermains
are constructed along with their material type and total length. According to the figure, the majority of pipelines
installed from 1900 to 1970 were constructed of Cl. Installation of DI started in the 1970s with a significant increase
afterwards until the 1990s. Thermoplastic pipelines started to emerge in the period of 1980-1990 and were
drastically used after that period in the watermain network. It should be noted that some materials were observed in
periods were the same material type was not available in the market (e.g. PVC pipelines observed in 1900-1920
period but in small quantities).
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Material Type and Installation by Length
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Figure 18: Length of Watermain by Material and Installation Period
4.3.1.3 Diameter

Larger diameters present greater risk exposure when considering economic, environmental, operational, and social
risk indicators. As an indicator, obtaining diameter information is essential for further applications in the assessment
methodology.

From Figure 19, approximately 88% (389 km) of the water network consisted of pipelines with diameter sizes of
100 mm and 300 mm. In specific, diameter sizes ranging between 100 mm and 150 mm occupied the majority
(47%) of the network with a total length of 210 km. Around 68% of CI ranged between 100 mm and 150 mm, with a
total length of 137 km. PVC pipelines dominated the 100 mm and 300 mm range with a total length of roughly 84
km. Larger pipelines (750 mm and 1200 mm) were mainly observed in CCYL, PE, and CPP with a total length of
approximately 24 km.
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Watermain Diameter and Material Type
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Figure 19: Length of Watermain by Diameter and Material Type

4.3.2 Service Connections Asset Inventory

The analysis is performed on service connections that are owned by PUC.

4.3.2.1 Age Profile

Figure 20 shows the distribution of age by length. The total length of service connections is approximately 255 km.

According to the figure, more than half of the service connections were installed between 1950 and 1980 (~145
km). Roughly, 0.1 km of service connections is of unknown year of installation.
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Figure 20: Length of Service Connections by Year

4.3.2.2 Material Profile

Based on the records, eight material types were observed in the GIS data. According to Figure 21, the majority of

installed service connections were made of copper (~178 km). However, the data includes significant quantity of

service connections of unknown material types (~70 km). Most larger services (100 mm and greater) are made of

PVC, DI, and CI with a total length of 4 km (96% of large services total length).
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Water Services Installed By Material
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Figure 21: Length of Service Connections by Material

4.3.3 Non-Linear Asset Inventory

4.3.3.1 Water Meters

According to the records, there are 26,409 water meters installed in the water network. The data includes the year
of installation which spans from 1950 to 2019. According to Figure 22, 28% (quantity of 7,342) of water meters
were installed between 1980 and 1990. The same percentage of water meters counts was also found in the period
between 2010 and 2020 (quantity of 7,337).
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Figure 22: Water Meters Installed by Year

4.3.3.2 Fire Hydrants

There are 2,211 hydrants within the water network. Based on the records, only two hydrants have unknown

installation dates. According to Figure 23, 11 hydrants were installed between 1910 and 1950. The majority of the
hydrants were installed between 1960 and 1980 (quantity = 997).
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Figure 23: Fire Hydrants Count by Year

4.3.3.3 Control Valves

There are 2,059 control valves owned and operated by PUC. Roughly, half of the control valves range between 13
mm and 50 mm. Valves identified with an installation date of 1900 were considered to be anomalies and assigned

as being in the “Missing” category (Figure 24).
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Figure 24: Control Valves Count by Year

4.3.4 Replacement Cost

The unit rates of each asset along with their quantities were used to estimate the approximate replacement values

of existing water linear infrastructure. Based on the considered approximate costs, quantities and existing
infrastructure, the total value was estimated at roughly $758 M as per Figure 25. Obviously, the dominant asset
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was the watermain followed by the services. More than 67% of the water network’s replacement cost was
dominated by pipelines equal to 300 mm and smaller (Figure 26). The total replacement cost of the watermains,
fire hydrants, water meters and services were $650 M, $25 M, $6 M, and $78 M, respectively. Detailed
replacements costs of watermains and services are shown in Figure 26 and Figure 27. Even distribution of assets
with missing attribute was considered as some assets had unknown diameters.

Replacement Costs Distribution

= Watermains = Hydrants Services = Water Meters
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Figure 25: Water Linear Infrastructure Replacement Value Distribution
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Figure 26: Watermain Replacement Costs
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Figure 27: Water Service Replacement Values

4.3.5 Likelihood of Failure (LoF)

The desktop-based model was developed using several parameters that contribute to the calculation of the LoF (a
proxy for condition information). These parameters assisted in categorizing the pipelines in severity groups that
would help decision-makers to understand the state of the drinking water infrastructure and hence plan for the
required interventions.

The methodology considered the age and the break counts as the main contributors in estimating the LoF. The
aggregation of the scores were based on 30% of age-ESL scores and 70% of the break counts scores. For ferrous
pipelines, a correction factor was estimated to account for the cathodic protection and soil corrosivity impacts.
Depending on the degree of the assumed corrosivity of soil, the calculated LoF of ferrous pipelines would be
amplified. However, the availability of anodes to certain pipelines would decrease the correction factors as
illustrated in Section 4.1.3.4. All results were also mapped in Appendix C, which shows the scores assigned to
each pipeline.

After implementing the methodology presented in Section 4.1.3.4, the LoF scores were computed and categorized
based on a five-point scale. The scale ranged from Very Poor to Very Good with intermediate scales of Good, Fair
and Poor. Based on Figure 28, the total length of the Very Poor LoF was approximately 39 km, while the total
length of the Very Good category was roughly 215 km. Figure 29 shows that the Very Poor category was mainly
observed in diameter sizes of 200 mm and smaller with a total length of approximately 34 km. Figure 30 illustrates
that the majority of the Very Poor and Poor categories were observed in the Cl and DI with a total length of roughly
77 km.

Further analysis was performed to check the Cl and DI LoF scores at different time steps from 1910-2019.
According to Figure 31, the majority of the pipelines’ total length in Poor and Very Poor categories were installed
between 1950 and 1980. In specific, approximately 47 km of CI pipelines installed between 1950-1970 dominated
the majority of the two categories. Also, the majority of the Poor and Very Poor LoF of DI pipelines were installed
between 1970-1980. In general, the wall thickness of Cl and DI pipelines has tended to get thinner over time as
manufacturing processes improved overall mechanical properties. The changes to manufacturing processes and
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design standards occurred at specified points in time resulting in “eras of construction” with associated pipe classes
and wall thicknesses for each nominal diameter of pipe.

Two of the most important transitions were the introduction of centrifugal casting methods for cast iron pipe (as
opposed to pit casting methods), and the replacement of grey Cl with DI. In addition, in the early 1950s, the iron
pipeline manufacturing process observed a transition in using copper services instead of lead services. The
introduction of copper services into the metallic material manufacturing process changed the corrosion patterns
from more generalized patterns to more localized forms due to galvanic effects. These changes, the decrease in
wall thickness and the copper services, contributed significantly to increasing break rates in different jurisdictions in
North America.
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Figure 30: LoF by Material and Length
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Figure 31: Dl and Cl Poor and Very Poor LoF Scores by Installation Year

4.3.6 Deterioration-Based Intervention Prediction
4.3.6.1 Investment Backlog

In developing an investment profile, the modes of analysis explored above focused on forecasting the future
interventions (LoF/age-based) of the assets by extrapolating the current state/age of the inventory. However, it is
also important to recognize that in the absence of dedicated programs for maintaining existing infrastructure,
examining forgone requirements of assets from the past must form the second consideration for developing an
investment profile. Generally, it is expected that assets that occupy this “backlog” must be addressed to avoid
sudden failures.

In this analysis, backlog is presented for watermains, services, and hydrants, where watermain replacement costs
also include control valves costs. As the oldest water meter was installed in 2000 and the ESL of water meters is
approximately 20 years, no backlog was observed in water meters.

Based on the analyzed assets (watermains, services, and hydrants), the total backlog was approximately $72 M.

As per Figure 32, watermain backlog dominated the total backlog amount with approximately $38 M. The other half
of the total backlog was distinctly distributed on hydrants and services.
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Figure 32: Backlog of Water Linear Asset

4.4 10-Year Deterioration-Based Intervention Costs

The presented methodology considered the replacements costs and the required intervention upon reaching an
estimated service life or the intervention threshold (63%). The ESL was used for watermains, services, water
meters, and hydrants as illustrated earlier. For example, a hydrant that reached an age of 21 in 2025 will be
replaced in 2025.

Based on this analysis, expected replacements in the next 10 years total approximately $118 M with an average
annual reinvestment (AAR1o) of $12 M (Figure 33), excluding backlog. With backlog included and distributed evenly
during the 10 year period, the AAR10 would increase to approximately $19 M (Figure 34).
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Figure 33: Deterioration-Based Lifecycle Intervention Costs — Excluding Backlog

RPT-V3-2023-06-12-TM3A State Of The Infrastructure-60596267.Docx 52



AECOM Public Utilities Commission of the City of Sault Ste. Marie

Drinking Water System Asset Management Plan
Technical Memo #3A — State of the Infrastructure

Deterioration-Based Lifecycle - Including Backlog

$30,000,000
$25,000,000
$20,000,000
‘g Backlog
© $15,000,000 Services
8
'C_> Hydrants
$10,000,000 mmmm \Vater meters
e— AAR 10
$5,000,000
$0

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029
Year

Figure 34: Deterioration-Based Lifecycle Intervention Costs — Including Backlog

While the backlog is observed to be extensive, it was prepared by only focusing on age and estimated service life.

PUC has established a strategy to address this backlog by including a risk management approach to address
highest priorities. PUC continues intervening to restore the conditions of the pipes by considering several
technologies that are cost effective (watermain lining).
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5. Data Verification and Condition
Assessment Policies

51.1 Overview

Watermain condition assessment is an essential subject in water infrastructure asset management. It aids decision-
makers in understanding the state of buried pipelines by either providing crisp measurements or visual
observations. Methods range from desktop models, to leak detection programs, to high resolution and accurate
scans via internal inspections. The selection of the type of technique used relies on many parameters such as:

= Direct costs

® |ndirect costs

=  Enabling work requirement

= Accuracy

= Resolution

=  Productivity of the tool

= Risk of failure while inspection

Generally, best practices in assessment most of the pressure pipelines are based on a staged approach.
Watermain condition assessment begins with simpler and less-costly inspections. Based on the results, advanced
inspection tools that provide additional information and crisps values are implemented.

By conducting condition assessments, PUC may be able to:

1. Estimate the structural state of watermains and understand the ability of the pipeline to provide a satisfactory
service now and in the future. This can be done by predicting the remaining service life based on a set of
evaluation and measured parameters

2. Conclude optimal and justifiable decisions regarding watermain intervention actions to restore the condition of
the water network. In such a case, PUC may be able to extend the service life of host pipes through a variety
of rehabilitation methods. By understanding the condition of the pipeline and their structural state, PUC may
avoid sudden failures, reduce annual number of breaks and increase the levels of service.

3.  Reduce non-revenue water by detecting leaks once initiated.

4. Improve intervention judgements by matching certain rehabilitations depending on the failure mechanism of
the mains

5. Verify alignment of buried watermains

By conducting advanced condition assessment platforms, PUC may be able to collect and verify data similar to the
following:

1. Identify and measure loss of structural integrity through measurement of stiffness in hoop direction to estimate
average remaining wall thickness through the application of acoustic platforms. Acoustic platforms, depending
on the vendor, are able to detect and locate leaks within +/-1 m.

2. Locate evidence of liner and coating failure through the application of tethered platforms equipped with a
camera.
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3. Recognize visually if a pipe is deformed or not.

4. Estimate wire breaks of pre-stressed concrete cylinder pipes and verify the impact of such losses with existing
applied loads.

51.2 Condition Assessment and Risk

One of the major parameters that warrant sustainable funding is associating the consequence of failure with the
likelihood of failure, known as risk. Risk assessment is developed and calculated for each watermain asset to
understand the adverse impacts in case the pipeline failed. For example, a pipeline located in vacant land and the
another in the downtown will be treated differently. The latter pipeline, because of its sensitive location, will be
prioritized to precisely understand its condition to avoid failure and disrupt the public. Such condition estimation is
accomplished by utilizing advanced assessment platforms to understand the state of the pipelines.

One of the most adopted practices is the use of a stage-approach by relating the probability of failure with the
consequence of failure to justify condition assessment requirements. Given the cost associated with many
assessment techniques, it is important that the assessment of pressure pipe truly considers the combined risk of an
asset, beginning with desktop assessment and progressing to more advanced methods of establishing condition
where required. This progression should be driven by risk, material, observations, and suspected deterioration
process. This is illustrated in Figure 35, demonstrating how the approach to condition assessment could scale with
risk.
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Figure 35: Risk Driven Staged Approach to Condition Assessment

Evident from Figure 35 is that only high-risk assets may rationalize certain types of advanced condition
assessment. The highest criticality assets must be managed proactively to avoid catastrophic failure. Doing so
requires an accurate understanding of the asset’s deterioration mechanisms, which can only be achieved through
significant commitment of time and resources over its lifecycle. Different stages correspond to the degree of asset
risk. Although advanced stages of assessment are expected to provide higher resolutions, the direct and indirect
costs may be higher.
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6. Summary and Recommendations

6.1 Summary

6.1.1 Facilities

A visual condition assessment of non-linear assets at the Gros Cap raw water pumping station and surface water
treatment plant was conducted by AECOM between July 16 — 19, 2019. The condition scores for each asset were
assigned based on a condition rating scale discussed in Section 3.2.4. These condition scores will be used as a
proxy for likelihood of failure (LoF) when calculating the risk scores.

This analysis will aid in building an informative risk-framework, AECOM'’s next steps, to prioritize interventions and
condition assessment plans. By integrating the LoF with the consequence of failure (CoF), sustainable funding will
be distributed along different study periods.

The summary below is only limited to assets captured by AECOM during condition assessment exercise due to the
lack of updated asset inventory information. Refer to TM#1 — Background Information Review and Gap Analysis
and Appendix B for additional details regarding the data limitations and scope of the condition assessment
exercise.

6.1.1.1 Asset Inventory

= Atotal of 410 assets were recorded during the asset inventory and condition assessment exercise at
Gross Cap raw water pumping station and surface water treatment plant. The assets captured were
limited to process mechanical, process electrical and process structural.

= 85% of the assets recorded were located at the Surface Water Treatment Plant.

= In the surface water treatment plant, the greatest number of assets (99) were recorded at the Pipe
Gallery (Basement) followed by High Lift Pumping Station (75).

= 62% of assets belonged to the Process Mechanical category followed by Process Electrical at ~34%.

= 71% of the Process Mechanical assets were Valves, 35% of Process Electrical assets were Motors and
90% of Process Structural assets were Tanks / Basins.

= 80% of the assets were installed in 1986 at Surface Water Treatment Plan and 98% of assets were
installed in 1983 at Gros Cap.

= Of the 410 assets inventoried, 117 assets (~29%) had asset ID tags missing.

®= There was no standard protocol followed for tagging asset IDs. For instance, while some valves had
separate asset ID tags for the actuator and mechanical valve, others had a single asset ID tag.

6.1.1.2 Asset Condition

= Of the 410 assets recorded at both the facilities during the ICA exercise, 71% of the assets were
observed to be in 2-Good condition followed by 18% which were observed to be in 3-Fair condition.

= Only 5 assets were observed to be in 4-Poor condition and 1 asset in 5-Very Poor condition. The only
assets with a score of 4-Poor or worse were observed at Surface Water Treatment Plant.

= All assets with a score of 4-Poor and 5-Very Poor are original construction (circa 1986).

®=  Most assets installed in the past decade (2008 and later) were observed to be in 1-Very Good to 2-
Good condition.
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= Of the 5 assets in 4-Poor condition, 3 were in Pipe Gallery (Main Floor) and 2 in Pipe Gallery
(Basement). The only asset with a score of 5-Very Poor was in Pipe Gallery (Basement).

= All assets with a condition score of 4-Poor or more were Process Mechanical.

= All 5 assets with a score of 4-Poor are Valves and the asset with a score of 5-Very Poor is a Pump.

= All assets at Gros Cap Raw Water Pumping Station had a score of 3-Fair or lower with most of the
assets with a score of 2-Good.

6.1.1.3 Asset Valuation

= Assets scored as 4-Poor and 5-Very Poor had replacement value of approximately $45,000.

= Most assets had a condition score of 2-Good which totalled approximately $6.5M.

= 90% of the $7.75M asset valuation was associated with assets installed during 1983 and 1986 (original
construction).

6.1.2 Distribution System

The linear asset condition assessment was based on calculating the likelihood of failure (LoF) as a proxy to obtain
an overview of the condition of the water pipelines. The methodology was based on a set of parameters, including
age, break counts, soil types and corrosion protection. The calculated scores were categorized into five different
groups: Very Poor, Poor, Fair, Good, and Very Good.

This analysis will aid in building an informative risk-framework, AECOM'’s next steps, to prioritize interventions and
condition assessment plans. The LoF calculations will be a vital parameter in the risk equation as, in this report, it is
considered as a proxy for condition estimation. By integrating the LoF with the consequence of failure (CoF),
sustainable funding will be distributed along different study periods.

6.1.2.1 Asset Inventory

Age Inventory:

=  Watermains in Sault Ste. Marie were installed between 1900 to 2019.

=  Most of the pipelines were installed between 1950 and 1990 with a total length of 301 km (68% of the
analyzed network).

= More than half of the service connections were installed between 1950 and 1980.

= Around 28% of water meters were installed between 1980 and 1990 and the same percentage was
observed between 2010 and 2020.

=  The majority of the hydrants were installed between 1960 and 1980.

Material Inventory:

=  More than half of the total length of watermains was constructed using ferrous materials (69%, 307
km).

= Approximately, 20% (89 km) was constructed using PVC material, and roughly 9% (38 km), 2% (7 km)
and 0.1% (0.6 km) were laid using CCYL, AC, and CCP, respectively.

=  The majority of pipeline installed from 1900 to 1970 was constructed of CI.

= |Installations of DI started in the 1970s with a significant increase afterwards.

=  Thermoplastic pipelines started to emerge in the period of 1980-1990 and PVC was mostly used post
1990.

=  The majority of installed services are made of copper.

= Approximately, 69 km of service connections are of unknown material type.
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Diamater Inventory
= Approximately 88% (390 km) of the water network consisted of pipelines with diameter sizes of 100-
300 mm.
= Diameter sizes ranging between 100 - 150 mm are most common in the network (47%) with a total
length of 210 km.
= Around 68% of Cl ranges between 100-150 mm with a total length of 137 km.
= Larger pipelines were mainly observed in CCYL, PE, and CPP.

6.1.2.2 Asset Condition

= Based on the estimated service life and from the analyzed pipelines, DI would deteriorate faster than
other types.

= The total length of the Very Good category was roughly 215 km.

= The Very Poor category was observed in diameter sizes of 300 mm and smaller with a total length of
approximately 39 km.

=  The majority of the Very Poor and Poor categories were observed in the Cl and DI.

=  The majority of Cl and DI pipelines’ total length in Poor and Very Poor categories were installed
between 1950 and 1980.

6.1.2.3 Asset Valuation

= The total replacement cost of watermains is estimated at approximately $650 M.

= The total replacement cost of water services is estimated at approximately $78 M.

= The total replacement cost of hydrants and water meters are estimated at approximately $29 M and $6
M, respectively.

= The total backlog is estimated at approximately $72 M. The majority of the backlog value may be due
to watermains.

=  The average annual reinvestment based on al0-year study period was approximately $12 M, excluding
the backlog.

= The average annual reinvestment based on a 10-year period was approximately $19 M after
distributing the $72 M backlog evenly over the 10-year period.

6.1.3 Recommendations
Based on task findings and observations, AECOM submits the following recommendations:
6.1.3.1 Facilities

1. As highlighted in TM#1, an updated asset inventory list with core asset attribute information is missing for most
facilities. Thus, it is highly recommended that an asset inventory exercise, like the one performed for this
project, be performed for all facilities. The asset inventory exercise detailed in Appendix B can be utilized to
develop a framework for performing an asset inventory exercise and identify key asset attribute information to
be recorded.

2. PUC must ensure all asset information recorded on paper must be compiled in electronic format such as
CMMS.

3. Perform additional condition assessment including performance evaluation through manufacturers and
suppliers is required to develop a comprehensive replacement and rehabilitation plan for a majority of the
assets reaching their ESL that were assessed as a part of this project.
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While the asset inventory exercise was limited to large process electrical, mechanical and structural assets,
tasks in the future to capture asset inventory and condition assessment exercise must include all building and
process assets.

All assets with missing unique asset IDs must be tagged.

Develop a standard protocol for assigning unique asset IDs. The protocol must define what assets and asset
components are assigned a unique ID (for instance if an asset has large components with different ESLs (E.g.,
motors & mixers / valves & actuators), then each component must be tagged separately. This will enable an
easier way of tracking O&M activities and assigning work orders within CMMS.

Develop a list of standard facility / asset naming convention to be used by all staff.

A work process is needed whereby all data collected in field books gets updated in CMMS.

PUC needs to ensure on an ongoing basis that as-built information is correctly uploaded to CMMS.
A document management system is needed to store O&M manuals.

Develop standards, procedures, and controls to clearly identify and define what infrastructure asset data
exists, who is accountable for managing it, methods of data collection, and ensuring data quality. Benefits of
such “data governance standards” will include:

= Improved confidence in decision making and reporting on the CVRD’s infrastructure assets.
= Improved enforcement of asset data integrity for engineering and financial analysis.

Develop a strategy for the management and documentation of “Inactive” assets to minimize risks (i.e. safety
and environmental) and costs associated with their decommissioning / disposal.

6.1.3.2 Distribution System

Perform inventory review and updates of missing attributes. In some instances, the installation years of
pipelines, diameter sizes, pipeline types were missing. Since the LoF methodology was directly dependent on
these factors, the LoF values of individual pipelines may be impacted.

Conduct soil investigation and analysis to investigate the corrosivity of soil to obtain numeral data.
Understanding the actual attributes of soil may promote the utilization of corrosion protection interventions
rather than costly rehabilitations/replacements. In many instances, implementing corrosion protection was a
cost-effective solution in low consequence areas.

Advanced condition assessment tools are recommended to be utilized to determine the actual conditions of
the pipelines. However, to lessen the inspection costs, it is recommended to develop a consequence of failure
model that will help to prioritize inspections.

Based on the likelihood of failure model, acoustic based technology platforms that measure the average wall
thickness would be potential candidates for advanced inspections. As these technologies provide a discrete
output (average), they would be effective in inspecting pipes with a generalized form of corrosion.

It is recommended to perform root-cause analysis on the extracted failed coupons to understand the exact
causes of failure. It is also recommended to build a coupon database that stores the measurements of the
coupon samples that can later be used for statistical analysis and predictions.

It is recommended to review the different classes and types of pipelines as some classes of material types are
vulnerable.

It is recommended to perform an applied load analysis that integrates the internal and external pressure along
with the deterioration aspects to have a better understanding of the remaining factor of safety values.

This concludes Technical Memo #3A — State of the Infrastructure.
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Asset Description

Functional
Group

Level 2 - Facility
Type / Location

Level 3 - Process

Location

Asset
Category

Unique ID

Nameplate
Present?

Install
Year

Refurbish
ment Year

Manufacturer

Serial Number

Size /
Capacity

Unit of
Measur
e

Operating
Conditions

Condition
Score
(1to5
Scale)

CoF
Score
(1to5
Scale)

CoF Score Comments

Public Utilities Commission of the City of Sault Ste. Marie
Drinking Water System Asset Management Plan
Surface Water Treatment Plant Asset Inventory List with CoF and Risk Scores
Project
Cost
(includes
Markup)

RUL ent Cost
(2020)

(1to 25
Scale)

o Raw Water Pump
Gros Cap Raw . . ® 347 L/S (30 MLD) pump (Water Permit) & Plant Firm
1 Booster Pump#304 S“r;aa‘;ﬁlt\l’z € Water Pumping PumpRoom | | PSS | pymp Missing Yes 1983 NA Brier Hydraules Ina 83-4003 5548 | GPM 1T1D7S RO 3 3 |Capacity is 40 MLD and RW Total Pumping Capacityis 90 | 37 | 20 | -17 | $ 75,000| $ 108750 9
Station MLD
e Remaining redundancy is 50%
o Raw Water Pump
Surface Water Gros Cap Raw Process 12990309 575 Volts, Ph 3, ® 347 L/S (30 MLD) pump (Water Permit) & Plant Firm
2 Motor Pump#304 Facilities Water Pumping Pump Room Electrical Motor 100000065 Yes 1983 NA US Motors NA 640711-855 400 HP Hz 60, 1180 2 3 Capacity is 40 MLD and RW Total Pumping Capacity is 90 37 | 20 | -17 | $ 35,000 $ 50,750 6
Station RPM MLD
e Remaining redundancy is 50%
o Raw Water Pump
Surface Water Gros Cap Raw B 12990309 575 Volts, Ph 3, ® 347 L/S (30 MLD) pump (Water Permit) & Plant Firm
& Motor Pump#303 Facilities Water Pumping Pump Room Electrical Motor Missing Yes 1983 NA US Motors NA 640710-855 400 HP Hz 60, 1180 2 3 Capacity is 40 MLD and RW Total Pumping Capacity is 90 37 | 20 | 17 | $ 35,000 $ 50,750 6
Station RPM MLD
e Remaining redundancy is 50%
o Raw Water Pump
Gros Cap Raw . " ® 347 L/S (30 MLD) pump (Water Permit) & Plant Firm
4 Booster Pump 303 S“';zzﬁlt\l’z 2 ater Pumping PumpRoom | | ProCeSS | pymp Missing Yes 1983 NA Brier Hydraulics 83-4002 5548 | GPM 1T1D7S RO 3 3 |Capacity is 40 MLD and RW Total Pumping Capacity is 90 | 37 | 20 | -17 | $ 75,000| $ 108,750| 9
Station MLD
e Remaining redundancy is 50%
Gros Cap Raw e Raw Water Pump
Surface Water . Process o Brier hydraulics  |Not ~ " e 147 L/S (15 MLD) pump (Water Permit) & Firm Capacity is ~
B Booster Pump 302 Facilities gz:;rnPumplng Pump Room Mechanical Pump Missing Yes 1983 NA limited available 83-4005 2774 GPM | 18000 mA3/day 2 3 40 MLD and Total Capacity is 90 MLD 37 | 20 | -17 | $ 60,000 | $ 87,000 6
e Remaining redundancy is 87%
Gros Cap Raw o Raw Water Pump
Surface Water . Process Not CJ2990274 e 147 L/S (15 MLD) pump (Water Permit) & Firm Capacity is
6 Booster Pump Motor 302 Facilities \é\{z::;’]Pumpmg Pump Room Electrical Motor 100000063 Yes 1983 NA U.S. motors available  |840657-823 200 HP 2 3 40 MLD and Total Capacity is 90 MLD 37 | 20 | 17| $ 18,500| $ 26,825 6
e Remaining redundancy is 87%
Gros Cap Raw o Raw Water Pump
Surface Water . Process o Brier hydraulics ~ |Not ~ " ® 147 L/S (15 MLD) pump (Water Permit) & Firm Capacity is ~
7 Booster Pump 301 Facilities gz:;rnPumplng Pump Room Mechanical Pump Missing Yes 1983 NA limited available 83-4004 2774 GPM | 18000 mA3/day 2 2 40 MLD and Total Capacity is 90 MLD 37 | 20 | -17 | $ 60,000 | $ 87,000 4
e Remaining redundancy is 87%
Gros Cap Raw o Raw Water Pump
Surface Water . Process Not CJ2990274 575V, 60Hz, 3 e 147 L/S (15 MLD) pump (Water Permit) & Firm Capacity is
8 Booster Pump Motor 301 Facilities \é\{z::;’]Pumpmg Pump Room Electrical Motor 100000062 Yes 1983 NA U.S. motors available  |840658-823 200 HP Ph 2 2 40 MLD and Total Capacity is 90 MLD 37 | 20 | 17| $ 18,500| $ 26,825 4
e Remaining redundancy is 87%
o Valve failure will cause RW Pump 302 Priming to fail
o Redundancy drop to 87%
Gros Cap Raw The 88% was based on the raw water pump flow rates with
g |CrzskVeie gBP S IR, SurFfiZﬁit\i,Z:ter Water Pumping Pump Room MZL‘EZ?& Valve | 100000080 |  Yes 1983 NA Val-Matic 9800 Not available 16 in 3 3 |30 MLD for pumps 3 and 4 and 15 MLD for pumps 1and2. | 37 | 35 | 2 | $ 20,000| $ 29,000 9
Station The firm capacity of the plant is 40 MLD so if we lose one of
the 15 MLD pumps then your redundancy will be (30+30+15-
40)/(40)=87%
. . Gros Cap Raw o Valve failure will cause RW Pump 302 Priming to fail and it
1g | Air refief "a"’fO(BP 302) Rw S“gzzﬁn\g :‘er Water Pumping Pump Room MZ'C‘;;?;' Valve | 100000146 |  Yes 1983 NA GA Industries  |XGH21-KT |83-3649 2 in 2 3 |is advisable not to operate without priming 373 | 2|$ 1000][$ 145 6
Station e Redundancy drop to 87%
Check Valve (BP 301) R.W. |Surface Water (Gifess (G [REw Process e Valve failure will cause RW Pump 302 Priming to fail
11 T S Water Pumping Pump Room . Valve 100000079 Yes 1983 NA Val-Matic 9800 Not available 16 in 3 3 P 9 37 | 35 | -2 | $ 20,000| $ 29,000 9
14 Facilities Station Mechanical e Redundancy drop to 87%
N Gros Cap Raw o Valve failure will cause RW Pump 302 Priming to fail and it
1o | Air refief "a"’fG(BP?’O” RwW S“gzzﬁn\g :‘er Water Pumping Pump Room MZ'C‘;;?;' Valve | 100000145 |  Yes 1983 NA GA Industries | XGH21-KT |1503933649 2 in 2 3 |is advisable not to operate without priming 373 | 2|$ 1000][$ 145 6
Station e Redundancy drop to 87%
Surface Water Gros Cap Raw Process Not o Valve failure will cause RW Pump 301 Priming to fail and it
13 Butterfly Valve BV-5 901 Facilities Water Pumping Pump Room Mechanical Valve 100000067 No 1983 NA Not available available 18 in 2 3 is advisable not to operate without priming 37 | 35| -2 |$ 8000|$ 11,600 6
Station e Redundancy drop to 87%
Gros Cap Raw o Valve failure will cause RW Pump 301 Priming to fail and it
14 | Actuator B““fg'y Valve RW S“gzzﬁn\g :‘er Water Pumping Pump Room g;"cﬁszl Actuator | 100000066 |  Yes 1983 NA Limitorque :'3555;2 350112 2 3 |is advisable not to operate without priming 37 | 25 |-12|$ 6000|$ 8700| 6
Station e Redundancy drop to 87%
1 Gros Cap Raw o Valve failure will cause RW Pump 303 Priming to fail and it
15 B“tterﬂy4\ga(:‘1’eésgg“13‘°r e SurFfiZﬁit\i,Z:ter Water Pumping Pump Room greo;ﬁ:; Actuator | 100000067 |  No 1983 NA Limitorque 2\?;ilable 2160030 24 in 2 3 |is advisable not to operate without priming 37 | 25 |-12|$ 6000 $ 8700 6
Station e Redundancy drop to 50%
3 Gros Cap Raw o Valve failure will cause RW Pump 303 Priming to fail and it
1 | Butterfly \é;';’gzav 4902 S“gzzﬁn\g :‘er Water Pumping Pump Room MZ'C‘;;?;' Valve | 100000073 No 1983 NA Limitorque :\?;ilable 2160030 24 in 3 3 |is advisable not to operate without priming 37|35 | 2 |$12000]$ 17400 9
Station e Redundancy drop to 50%
Gros Cap Raw o Valve failure will cause RW Pump 303 Priming to fail and it
i |AEEEr B”“‘;""y Vel R SurFfiZﬁit\i,Z:ter Water Pumping Pump Room greo;ﬁ:; Actuator | 100000074 |  Yes 1983 NA Limitorque  |H 350111 2 3 |is advisable not to operate without priming 37 | 25 |-12|$ 6000 $ 8700 6
Station e Redundancy drop to 50%
Gros Cap Raw o Valve failure will cause the raw water header to fail
Butterfly Valve Motorized |Surface Water . Process - Not . . e Redundancy drop to 50% }
18 Manifold (BV3 RW1) Facilities \é\i::iirnPumplng Pump Room Mechanical valve 100000148 No 1983 NA Limitorque available Not available 30 n 2 3 e Long term operation of the plant will be affected due to 37| 3% 2| $18500) § 26825 6
limited raw water storage
o Valve failure will cause the raw water header to fail
e G R o Redundancy drop to 50%
1g |Actuator Butterfly Valve RW| Surface Water|\y .. b mping Pump Room Process | pctiator | Missing Yes 1983 NA Limitorque |4 M030778 1700 | Rem | 278V 60 Hz, 2 g |[o L e epEwiem i izt vl B2 sl e i 37 | 25 |-12|$ 6000 $ 8700 6
1BV3 Facilities Station Electrical 1/3 HP limited raw water storage
e Can be reduced to 2 if manual operation of the valve is
approved
o Valve failure will cause pumps 1 and 3 to be isolated and
inoperable
Gros Cap Raw e Redundancy drop to 0%
Surface Water . Process - Not . . : .
20 | Butterfly Valve BV2 RW12 Facilities Water Pumping Pump Room Mechanical Valve 100000139 No 1983 NA Limitorque available Not available 30 in 2 4 e Long term operation of the plant will be affected due to 37|13 | -2 |$18500|$ 26,825 8
Station limited raw water storage
No redundancy; will leave other processes running over
capacity
Surface Water (Gifess (G [REw Process e Valve failure will isolate surge tank 2
21 Plug Valve BV9 SW1 S Water Pumping Pump Room X Valve 100000140 No 1983 NA Jenkins 200 WOG [Not available 6 in 2 3 9 37 | 35 | 2 | $ 1200 $ 1,740 6
Facilities Station Mechanical e Redundancy drop to 50%
Surface Water Gros Cap Raw Process o Valve failure will isolate surge tank 1
22 Plug Valve SW3 (BV 8) - Water Pumping Pump Room . Valve 100000138 No 1983 NA Jenkins 200 WOG |Not available 6 in 2 3 9 37|13 | -2 |$% 1200|$ 1,740 6
Facilities Station Mechanical e Redundancy drop to 50%
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Surface Water Treatment Plant Asset Inventory List with CoF and Risk Scores

Unit of Condition CoF Replacem Project

Nameplate Install  Refurbish Manufacturer Model  Serial Number S|ze_l Measur Oper_a?lng Score Score CoF Score Comments ent Cost . Cost
Present? Year ment Year [oF:T. 1147 e Conditions (1to5 (1to5 (2020) (includes (1to 25
Markup) Scale)

Scale) Scale)

Level 2 - Facility Level 3 — Process

Functional - r 0 /{ ocation Location

Group

Asset Unique ID
Category

Air relief valve (cooling water|Surface Water (Gifess (G [REw Process
23 . 9 e Water Pumpin, Pump Room . Valve 100000151 Yes 1983 NA Val Matic 100 Not available 1 in 2 1 e Failure will not affect the operation of the cooling waterline | 37 | 35 | -2 | $ 600| $ 870 2
line) Facilities Station 9 Mechanical 9
Surface Water Gros Cap Raw Process e Compressor failure will fail surge tank 1
24 Air Compressor 1 - Water Pumping Pump Room . Compressor | Missing Yes 1983 NA Ingersoll Rand 242-5C 543788 2 3 P 9 37 |20 | 17| $ 8700|$ 12,615 6
Facilities Station Mechanical e Redundancy drop to 50%
Surface Water Glies G [REW Process 575V, 3Ph o Compressor failure will fail surge tank 1
25 |Motor Air Compressor Fan 1 e Water Pumping Pump Room - Motor 100000121 Yes 1983 NA Baldor 36B01265 |M5218T-5 5 HP ' ! 2 3 P g 37 | 20 |17 | $ 2000| $ 2,900 6
Facilities Station Electrical 60Hz e Redundancy drop to 50%
Surface Water Gros Cap Raw Process Pressure Not 600V, 3Ph e Compressor failure will fail surge tank 1
26 Compressor Tank 1 - Water Pumping Pump Room . 100000119 Yes 1983 NA Ingersoll Rand . 458793 30 Gallon ' ’ 2 3 P 9 37 120 |17 | $ 800 $ 1,160 6
Facilities Station Mechanical Vessel available 60Hz e Redundancy drop to 50%
Surface Water Glies G [REW Process Not 600V, 3 Ph, 30 o Compressor failure will fail surge tank 1
27 | Compressor Disconnect 1 e Water Pumping Pump Room - Disconnect 1E+09 Yes 1983 NA Westinghouse . JHU361 20 HP ? ’ 2 3 P g 37 | 25 |-12|$ 1,000| $ 1,450 6
Facilities Station Electrical available A e Redundancy drop to 50%
Gros Cap Raw . e
28 Compressor Tank 2 | Surface Water\\y i “bimping Pump Room Process Pressure | 160000118 |  Yes 1983 NA Ingersoll Rand | oL 458817 30 | Gallon 2 3 |* Compressor failure will fail surge tank 2 37|20 |-17|$ 800|$ 1,160| 6
Facilities Station Mechanical Vessel available e Redundancy drop to 50%
Surface Water (Gifess (G [REw Process 575V, 3Ph e Compressor failure will fail surge tank 2
29 |Motor Air Compressor Fan 2 e Water Pumping Pump Room - Motor 100000120 Yes 1983 NA Baldor 36B01265 |M3218T-5 5 HP ' ! 2 3 P g 37 | 20 |17 | $ 2,000| $ 2,900 6
Facilities Station Electrical 60Hz e Redundancy drop to 50%
Gros Cap Raw . e
30 Air Compressor 2 Surface Water| e Pumping Pump Room Process | comoressor| Missing Yes 1983 NA Ingersoll Rand ~ [2475 4017589 2 3 |* Compressor failure will fail surge tank 2 37|20 |-17|$ 9100|$ 13195 6
Facilities Station Mechanical e Redundancy drop to 50%
Surface Water (Gifess (G [REw Process Not 600 V, 3 Ph, 30 e Compressor failure will fail surge tank 2
31 Compressor Disconnect 2 e Water Pumping Pump Room - Disconnect | 100000116 No 1983 NA Westinghouse . JHU361 20 HP ? ’ 2 3 P g 37 | 25 |-12|$ 1,000| $ 1,450 6
Facilities Station Electrical available A e Redundancy drop to 50%
Gros Cap Raw o Raw water screens has a redundancy of 100% as the plant
32 Screen 1 Surface Water|y e pumping Pump Room Process Screen | 100000089 |  Yes 1983 NA Rexnord SC409  |Not available 2 3 [has two screens (one working + one standby) 37 | 25 | -12 | $154,000| $ 223,300| 6
Facilities Station Mechanical e Raw water screen 1 failure will cause redundancy to drop to
0% but the plant would still meet its firm capacity
o Raw water screens has a redundancy of 100% as the plant
Gros Cap Raw has two screens (one working + one standby)
33 Gear box and motor Screen Surfac'e_\'Nater Water Pumping B Rea Procgss Motor 100000089 Yes 1983 NA Falk 1040FZK4A |83200-20303- 2 3 e Raw water screen 1 fal!ure will cause redundlancy to drop to 37 | 20 | 17| $ 2000] $ 2,900 6
1 Facilities Station Electrical S-281.0 01 0% but the plant would still meet its firm capacity
50% redundancy; duty & stand-by; can still operate if 1 screen
fails.
e Raw water screens has a redundancy of 100% as the plant
Gros Cap Raw has two screens (one working + one standby)
34 Bar screen 1 disconnect Sun‘acg_\_Nater Water Pumping Pump Room Procgss Disconnect | 100000113 Yes 1983 NA Westinghouse NOt. JHU361 20 HP 600V, 3Ph, 30 2 3 ooRaw water screen 1 fall_ure will cause redund_ancy to drop to 37 | 25 |-12|$ 1,000 $ 1,450 6
Facilities N Electrical available A 0% but the plant would still meet its firm capacity
Station o . . ; ;
50% redundancy; duty & stand-by; can still operate if 1 screen
fails
Gries CeplRay e Raw water screens has a redundancy of 100% as the plant
3 Motorized|BallivalveiiScreen) StrtaceWaien| vy e o Pump Room IFieEzsE valve | 100000142  No 1983 NA Notavailable |t Not available 2 In 3 g[S e seEes (e welii - e sEmgly) 37|35 | -2|$ 11008 1595 o
1 (Valve) Facilities Station Mechanical available e Raw water screen 1 failure will cause redundancy to drop to
0% but the plant would still meet its firm capacity
e Raw water screens has a redundancy of 100% as the plant
Gros Cap Raw has two screens (one working + one standby)
36 Motorized Ball Valve, Screen Sun‘acg_\_Nater Water Pumping Pump Room Procgss Motor 100000142 Yes 1983 NA Canadian worcester 10M 754 W |73 series P in 115V/0.7A/60H 3 3 ooRaw water screen 1 fall_ure will cause redund_ancy to drop to 37|20 |17|$ 2000]$ 2900 9
1 (Motor) Facilities Stati Electrical controls z 0% but the plant would still meet its firm capacity
tation o . . : !
50% redundancy; duty & stand-by; can still operate if 1 screen
fails.
o Raw water screens has a redundancy of 100% as the plant
has two screens (one working + one standby)
Surface Water (Gifess (G [REw Process e Raw water screen 1 failure will cause redundancy to drop to
37 Screen 2 S Water Pumping Pump Room . Screen 100000090 Yes 1983 NA Rexnord SC 409 Not available 2 3 " o ancy P 37 | 25 | -12 | $154,000| $ 223,300 6
Facilities Station Mechanical 0% but the plant would still meet its firm capacity
50% redundancy; duty & stand-by; can still operate if 1 screen
fails.
e Raw water screens has a redundancy of 100% as the plant
Gros Cap Raw has two screens (one working + one standby)
38 Gear box and motor Screen Sun‘acg_\_Nater Water Pumping Pump Room Procgss Motor 100000090 Yes 1983 NA Falk 1040FZK4A |83200-20303- P 3 ooRaw water screen 1 fall_ure will cause redund_ancy to drop to 37|20 |17|$ 2000]$ 2900 6
2 Facilities Station Electrical S-281.0 02 0% but the plant would still meet its firm capacity
50% redundancy; duty & stand-by; can still operate if 1 screen
fails.
o Raw water screens has a redundancy of 100% as the plant
Gros Cap Raw has two screens (one working + one standby)
39 |Motorized Ball Valve, Screen|Surface Water| i o mping Pump Room lcsess valve | 100000143|  No 2014 NA Metaaleste o Not available 2 in 2 g |oREwuEErsuEsn i il Wl ezuse RS DD ©| & || o5 | ||g 0| ¢ s 6
2 (Valve) Facilities p Mechanical available 0% but the plant would still meet its firm capacity
Station X X ; .
50% redundancy; duty & stand-by; can still operate if 1 screen
fails.
e Raw water screens has a redundancy of 100% as the plant
Gros Cap Raw has two screens (one working + one standby)
40 Motorized Ball Valve, Screen Sun‘acg_\_Nater Water Pumping Pump Room Procgss Motor 100000143 Yes 1983 NA Canadian worcester 10M 754 W |73 series P in 115V/0.7A/60H 3 3 ooRaw water screen 1 fall_ure will cause redund_ancy to drop to 37|20 |17|$ 2000|$ 2900 9
2 (Motor) Facilities Stati Electrical controls z 0% but the plant would still meet its firm capacity
tation o . . : !
50% redundancy; duty & stand-by; can still operate if 1 screen
fails.
o Raw water screens has a redundancy of 100% as the plant
Gros Cap Raw has two screens (one working + one standby)
41 | Barr screen 2 disconnect |SUrTeCe Water |y i pumping Pump Room Process | b connect | 100000114 | Yes 1983 NA Westinghouse | oL JHU361 20 pp  [EOVSER D 5 g |oRewuEerseesn i il wllesuss GEinEnsy 0 eep ©| o | o5 | 2|6 gw| ¢ 1me| @
Facilities N Electrical available A 0% but the plant would still meet its firm capacity
Station X X ; .
50% redundancy; duty & stand-by; can still operate if 1 screen
fails
Gros Cap Raw o Raw Water Pump
4p | SterterPump 303 Raw \Surface Water|y o bymping Pump Room Process Starter | 100000099 |  Yes 2016 NA SAF MS6-420-C | 15 04 896 420A 600V, 3Ph, 60| 3 | 347L/S (30 MLD) pump (Water Permit) & Firm Capacityis | | 55 | 25 | ¢ 16000|$ 23200| &
Water Facilities N Electrical Hz 60 MLD and Total Capacity is 90 MLD
Station L .
o Remaining redundancy is 50%
Gros Cap Raw o Raw Water Pump
43| [ StanenFUmpiSCaRawsS StrfacelWaten vy 2 A oing Pump Room Fiegess Starter | 100000098 |  Yes 1983 NA SAF SR6-700-6 |15-6422 700A G, & Fli G0 3 |2 347 L/S (30 MLD) pump (Water Permit) & Firm Capacityis | 57 | 35 | 7 | ¢ 16000|$ 23200 9
Water Facilities Station Electrical Hz 60 MLD and Total Capacity is 90 MLD
e Remaining redundancy is 50%
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Unit of Condition CoF Replacem Project
Asset Description Functional Level 2 Fac.|||ty Level 3 - I_’rocess Asset Unique ID Nameplate Install  Refurbish Serial Number S|ze_l Measur Oper_a?lng Score Score CoF Score Comments Age ESL RUL entCost . Cost
Grou Type / Location Location Categor Present? Year ment Year [oF:T. 1147 Conditions (1to5 (1to5 (2020) (includes (1to 25
P gory Scale) Scale) Markup) Scale)
Gros Cap Raw o Raw Water Pump
44 | SterterPump302Raw \Surface Water|y o bymping Pump Room Process Starter | 100000097 |  Yes 1083 NA SAF SR6-700-6 |15-6422 700A 600V, 3Ph, 60| 4 3 | 147 L/S (15 MLD) pump (Water Permit) & Firm Capacityis | 47 | 55 | 7 | ¢ 16000|$ 23200 9
Water Facilities N Electrical Hz 40 MLD and Total Capacity is 90 MLD
Station L .
o Remaining redundancy is 87%
Gros Cap Raw o Raw Water Pump
oy StEienRUmpISOtiRawiS SUrfacelWaten vy 2 ans oo g Pump Room Fiegess Starter | 100000096 |  Yes 1983 NA SAF SR6-700-6 |15-6422 700A Y, SFLEY| g 3 | 147 /S (15 MLD) pump (Water Permit) & Firm Capacityis | 57 | 55 | 7 | ¢ 16000|$ 23200 9
Water Facilities N Electrical Hz 40 MLD and Total Capacity is 90 MLD
Station o 2 a0
e Remaining redundancy is 87%
Surface Water Gros Cap Raw Process Not 600V, 3 Ph, 30 e Monorail failure will not affect operation but can hinder
46 Monorail disconnect - Water Pumping Pump Room ! Disconnect | 100000102 Yes 1983 NA Westinghouse . JHU361 20 HP ! ’ 2 2 . L A . 37 | 25 |12 | $ 1,000| $ 1,450 4
Facilities Station Electrical available A repair activities which is minor
Gros Cap Raw . . .
47 | Check Valve (on p/pi#304) |Surface Water |y o by mping Pump Room lcsess Valve | 100000081 Yes 1983 NA ValMatic 9800 NA 24 in 150 PSI 3 g o VeheiEm wleuss WY Fip $0% @ 37| 35| 2 |$26000[$ 37700 9
R.W. #3 Facilities Station Mechanical e Redundancy drop to 50%
Gros Cap Raw . . .
48 | Check Valve (on p/p#303) |Surface Water|\y o bymping Pump Room Process Valve | 100000078 |  Yes 1983 NA ValMatic 9800 24 in 150 PSI 2 3 |* Valvefailure will cause RW Pump 303 to fail 37|35 | 2 |$26000]$ 37700 6
R.W. #19 Facilities Station Mechanical e Redundancy drop to 50%
e Main valve isolating LLP 4 based on the photos and valve
size
Surface Water (Gliess o IRy Process e Firm LLPS capacity is 40 MLD and total LLPS capacity is
49 | Valve Butterfly (Pump #4) s Water Pumping Pump Room . Valve 100000076 Yes 1983 NA Not Available 24 in 2 3 37 | 35 | -2 | $ 12,000| $ 17,400 6
Facilities Station Mechanical 105 MLD
o Losing the valve will isolate the pump
e Redundancy is 87%
o Main valve isolating LLP 4 based on the photos and valve
Gros Cap Raw size
50 | Operator Butterfly Valve | Surface Water\ o "o mping Pump Room Process | A iiator | 100000075|  Yes 1983 NA LimiTorque  |SMC 04  |MO030F69 033HP,60HZ| 2 3 | Firm LLPS capacity is 40 MLD and total LLPS capacity is | 57 | o5 | 45| ¢ 6000| § 8700| 6
(RW#2) (Pump#4) Facilities Station Electrical 105 MLD
e Losing the valve will isolate the pump
e Redundancy is 87%
e Main valve isolating LLP 4 based on the photos and valve
Gros Cap Raw ol
51| alvelButerflylBVE4 8038 SurtaceWeiten vy S o i i Pump Room IFieEzsE Valve | 100000070 |  Yes 1983 NA Not Available 24 in 2 3 |® Firm LLPS capacity is 40 MLD and total LLPS capacityis | o7 | 35 | 5 | ¢ 12000($ 17400 &
(Pump #3) Facilities Station Mechanical 105 MLD
e Losing the valve will isolate the pump
e Redundancy is 87%
o Main valve isolating LLP 4 based on the photos and valve
Gros Cap Raw size
Operator Butterfly Valve |Surface Water . Process . 0.33 HP, Freq e Firm LLPS capacity is 40 MLD and total LLPS capacity is }
52 (RW#18) (Pump#d) Facilities \é\i::iirnPumplng Pump Room Electrical Actuator | 100000069 Yes 1983 NA LimiTorque SMC 04 19030770 60 HZ 2 3 105 MLD 37|25 |-12|$ 6,000 $ 8,700 6
e Losing the valve will isolate the pump
e Redundancy is 87%
e Based on the photo, this seems to be the valve isolating
Surface Water Gros Cap Raw P Surge Tank 2 (BV-9)
53 Valve Butterfly (RW#24) s Water Pumping Pump Room . Valve 100000141 No 1983 NA Vanessa 16 in 2 5 e Based on the PUC comment that the surge tanks should 37 | 35| -2 |$ 6500|3% 9425 10
Facilities 0 Mechanical e L
Station have a criticality of 5 and that both tanks are needed then it
was assigned a score of 5
e BV 8 in the drawings of Gross CAP is the valve isolating
Gros Cap Raw Surge Tank 1
54 Valve Butterfly (BV8) Surfact_e_\_Nater Water Pumping Pump Room Proces_s Valve 100000137 No 1983 NA Vanessa 16 in 2 5 e Based on the PUC comment that the surge tanks should 37 |3 | -2 |% 6500|3% 9425 10
(RW#23) Facilities N Mechanical o .
Station have a criticality of 5 and that both tanks are needed then it
was assigned a score of 5
Gros Cap Raw .
55 Surge Tank #1 Surface Water |y ior pumping Pump Room IFAEEERe Pressure | 160000114 | Yes 1983 NA O'Connor Tanks || 5176 5 |5.635993 200 PSIG/F 2 4 |e Water surge system redundancy drop to 0% 37 | 20 | -17 | $241200| $ 349,740| 8
Facilities Station Mechanical Vessel Limited
Gros Cap Raw ,
56 Surge Tank #2 Surface Water| e pumping Pump Room Process Pressure | 160000115 |  Yes 1983 NA O'Connor Tanks || 51765 |5.635994 200 PSIGIF 2 4 |e Water surge system redundancy drop to 0% 37 | 20 | -17 | $241,200| $ 349,740| 8
Facilities Station Mechanical Vessel Limited
Cries CeplRay o Valve failure will affect the operation of the surge tank
57 Air Valve Surge Tank #2 Surfac‘_s_ Water Water Pumping Pump Room Proces_s Valve 100000160 No 1983 NA Conbraco Industries 1 in 2 4 O U3 shqwn yalves [ 4 (TSHes &0 fo_r_ e (Bre! |nd_|cator 37 | 3| -2 |% 100|$ 1450 8
Facilities Station Mechanical and not air relief. Those ones are not critical and are just
isolation valves. Score should remain low in my opinion
Gros Cap Raw o Valve failure will affect the operation of the surge tank
58 | Air Valve Surge Tank #2 | Surface Water\\y i bimping Pump Room Process vave | 100000161  No 1983 NA | Conbraco Industries 1 in 2 4 |®The shown valves in the photos are for the level indicator | 4 | 35 |, | ¢ 1000| $ 1450| 8
Facilities Station Mechanical and not air relief. Those ones are not critical and are just
isolation valves. Score should remain low in my opinion
Gros Cap Raw
sg | Control Panel Surge Tank |Surface Water| ;.- o mping Pump Room [Pz Control | 410000133 No 1983 NA (RETeRE 1418-D8 120 volt 2 4 |e Failure of the Panel will affect the surge protection Tank#2 | 37 | 25 | 12| $ 5500 $ 7,975| 8
#2 Facilities Station Electrical Panel Manufacturing
Gros Cap Raw o Valve failure will affect the operation of the surge tank
60 | Air Valve Surge Tank #1 | Surface Water|yy i bumping Pump Room Process Vave | 100000158 |  No 1983 NA | Conbraco Industries 1 in 2 4 |®The shown valves in the photos are for the level indicator | 4 | 35 |, | ¢ 1000| $ 1450| 8
Facilities Station Mechanical and not air relief. Those ones are not critical and are just
isolation valves. Score should remain low in my opinion
Cries CeplRay o Valve failure will affect the operation of the surge tank
61 Air Valve Surge Tank #1 Surfac‘_s_ Water Water Pumping Pump Room Proces_s Valve 100000159 No 1983 NA Conbraco Industries 1 in 2 4 O U3 shqwn yalves [ 4 (TSHes £10 fo_r_ e (Bre! |nd_|cator 37 |3 | -2 |% 100/|$ 1450 8
Facilities Station Mechanical and not air relief. Those ones are not critical and are just
isolation valves. Score should remain low in my opinion
Gros Cap Raw
gp | Control Panel Surge Tank |Surface Water\y ;o bymping Pump Room Process Control 1 430000132 No 1983 NA Hammond 1418-D8 120 volt 2 4 |e Failure of the Panel wil affect the surge protection Tank #1 | 37 | 25 | 12| $ 5500 $ 7.975| 8
#1 Facilities Station Electrical Panel Manufacturing
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Unit of Condition CoF Project
Asset Description Functional Level 2 Fac.|||ty Level 3 - I_’rocess Asset Unique ID Nameplate Install  Refurbish Manufacturer Model  Serial Number S|ze_l Measur Oper_a?lng Score Score CoF Score Comments Age ESL RUL entCost . Cost
Type / Location Location Present? Year ment Year [oF:T. 1147 Conditions (1to5 (1to5 (includes (1to 25
Group Category [ (2020)
Scale) Scale) Markup) Scale)
e Gate valves used for isolating the raw water screens
e Based on 100% redundancy of the two screens and the
interconnectivity of the two raw water wells, this won't affect
Surface Water (Gifess (G [REw Process 1200 x Rieielon
63 Valve Limitorque (Main) S Water Pumping Pump Room . Valve 100000131 Yes 1983 NA LimiTorque VBT9.5/8 [M002454 mm NA 2 3 The photos don't show which valve is this but they seem tobe| 37 | 35 | -2 | $ 34,000| $ 49,300 6
Facilities p Mechanical 1200 . q f
Station the gate valves used in the gross cap station to isolate the
screens. Based on 100% redundancy of the screens this was
given a score of 3. Those are 6 valves but only 5 are in the
gross cap PS drawings
e Gate valves used for isolating the raw water screens
e Based on 100% redundancy of the two screens and the
interconnectivity of the two raw water wells, this won't affect
Surface Water Gros Cap Raw Process 1200 x production
64 Valve Limitorque - Water Pumping Pump Room . Valve 100000130 Yes 1983 NA LimiTorque VBT9.5/8 |M002450 mm NA 2 3 The photos don't show which valve is this but they seemtobe| 37 | 35 | -2 | $ 34,000| $ 49,300 6
Facilities N Mechanical 1200 ; N .
Station the gate valves used in the gross cap station to isolate the
screens. Based on 100% redundancy of the screens this was
given a score of 3. Those are 6 valves but only 5 are in the
gross cap PS drawings
Gros Cap Raw e Gate valves used for isolating the raw water screens
0,
65 Valve Limitorque Surtace Water |y ter pumping Pump Room Process Valve | 100000128 |  Yes 1983 NA LimiTorque ~ |VBT9.5/8 |M002455 1200 1 NA 2 3 |¢ Based on 100% redundancy of the two screens and the 37 |35 | 2 | $34000| $ 49300 6
Facilities Station Mechanical 1200 interconnectivity of the two raw water wells, this won't affect
production
e Gate valves used for isolating the raw water screens
e Based on 100% redundancy of the two screens and the
interconnectivity of the two raw water wells, this won't affect
Surface Water Gros Cap Raw Process 1200 x production
66 Valve Torque - Water Pumping Pump Room . Valve 100000126 Yes 1983 NA LimiTorque VBT9.5/8 |M002446 mm NA 2 3 The photos don't show which valve is this but they seemtobe| 37 | 35 | -2 | $ 34,000| $ 49,300 6
Facilities N Mechanical 1200 ; N .
Station the gate valves used in the gross cap station to isolate the
screens. Based on 100% redundancy of the screens this was
given a score of 3. Those are 6 valves but only 5 are in the
gross cap PS drawings
e Gate valves used for isolating the raw water screens
e Based on 100% redundancy of the two screens and the
interconnectivity of the two raw water wells, this won't affect
Surface Water Glies G [REW Process 1200 x [ieEEiEn
67 Valve Torque S Water Pumping Pump Room X Valve 100000127 Yes 1983 NA LimiTorque VBT9.5/8 [M002448 mm NA 2 3 The photos don't show which valve is this but they seem tobe| 37 | 35 | -2 | $ 34,000| $ 49,300 6
Facilities N Mechanical 1200 . . X
Station the gate valves used in the gross cap station to isolate the
screens. Based on 100% redundancy of the screens this was
given a score of 3. Those are 6 valves but only 5 are in the
gross cap PS drawings
e Gate valves used for isolating the raw water screens
e Based on 100% redundancy of the two screens and the
interconnectivity of the two raw water wells, this won't affect
Surface Water Gros Cap Raw Process 1200 x production
68 Valve Torque - Water Pumping Pump Room . Valve 100000129 Yes 1983 NA LimiTorque VBT9.5/8 |M002452 mm NA 2 3 The photos don't show which valve is this but they seemtobe| 37 | 35 | -2 | $ 34,000| $ 49,300 6
Facilities N Mechanical 1200 ; N .
Station the gate valves used in the gross cap station to isolate the
screens. Based on 100% redundancy of the screens this was
given a score of 3. Those are 6 valves but only 5 are in the
gross cap PS drawings
69 Air Relief Low Lift 1 e Wit Einizes Weikr Lol Fumgng | [Fressss Valve | 300000404 |  Yes 1986 NA Mt o 1502843683 1 in 2 p o YekeiEl willeErss L R 1 (Fimg i 343 |1|$ e00|$ 80| 4
Facilities | Treatment Plant Station Mechanical available e Redundancy is 100%
70 | Air Relief Valve low liit 2 | Surface Water|Surface Water Low Lift Pumping | Process Valve | 300000415|  Yes 1986 NA Not available | 'Ot 1502843683 1 in 2 3 |* Valvefailure will cause LL Pump 2 Priming to fail 343 |1|$ e00|$ 80| 6
Facilites | Treatment Plant Station Mechanical available e Redundancy drop to 87%
7 | srretm e e [PHEE et SiiEes Wik Lol Fumgng | [Fressss Valve | 300000444 |  Yes 1986 NA Mt o 1502843683 1 in 2 g o VeheiE wileErss L Fum S (Fimg i 343 |1|$ e00|$ 80| 6
Facilities | Treatment Plant Station Mechanical available e Redundancy drop to 87%
72 | Air Relief Valve low fitt 3 | Surface Water) Surface Water Low Lift Pumping | Process Valve | 300000428 | Yes 1986 NA Not available |\ 1502843683 1 in 2 3 |* Valvefailure will cause LL Pump 3 Priming to fail 34|35 1 |8% 600]$ 80| 6
Facilities | Treatment Plant Station Mechanical available e Redundancy drop to 87%
. . o Total LLPS capacity is 40 MLD and total LLPS capacity is
73 Low Lift Pump #1 e Wit Eiizes Weikr Lol Fumgng | [Fressss Pump | 300000407 |  Yes 1986 NA Peerless Pump  |16HH 244570 175 s 2 2 |105MLD 34 | 20 | 14| $ 25000| $ 36,250| 4
Facilities | Treatment Plant Station Mechanical .
e Redundancy is 100%
. . 9402981-940 o Total LLPS capacity is 40 MLD and total LLPS capacity is
74 | Low Lift Pump Motor #1 | Surface Water|Surface Water Low Lift Pumping | Process Pump | 300000401 Yes 1986 NA US.Motors  |RUEWPI |R2119182 30 HP  |575V/60Hz/3Ph 2 2 |105MLD 34|20 |-14|$ 3500]% 5075| 4
Facilities | Treatment Plant Station Mechanical .
K0460257 e Redundancy is 100%
. . o Total LLPS capacity is 40 MLD and total LLPS capacity is
75 Low Lift Pump #2 e Wit Eiizes Weikr Lol Fumgng | [Fressss Pump | 300000419 |  Yes 1986 NA Peerless Pump  |20HH 244582 350 s 2 3 |105MLD 34 | 20 | 14| $ 35000 $ 50750 6
Facilities | Treatment Plant Station Mechanical
e Redundancy drop to 87%
. . 9403070-943 o Total LLPS capacity is 40 MLD and total LLPS capacity is
76 | Low Lift Pump Motor #2 | Surface Water|Surface Water Low Lift Pumping | Process Pump | 300000418 |  Yes 1986 NA U.S.Motors  |RUE WPl |R2119261 60 HP  |575V/60Hz/3Ph 2 3 |105MLD 34|20 |-14|$ 550[$ 7975 6
Facilities | Treatment Plant Station Mechanical
K0460264 e Redundancy drop to 87%
. . o Total LLPS capacity is 40 MLD and total LLPS capacity is
77 Low Lift Pump #3 e Wit Eiizes Weikr Lol Fumgng | [Fressss Pump | 300000431 Yes 1986 NA Peerless Pump  |20HH 244581 350 Lis 2 3 |105MLD 34 | 20 | 14| $ 35000 $ 50750 6
Facilities | Treatment Plant Station Mechanical
e Redundancy drop to 87%
. . 9403070-943 o Total LLPS capacity is 40 MLD and total LLPS capacity is
78 | Low Lift Pump Motor #3 | Surface Water|Surface Water Low Lift Pumping | Process Pump | 300000430 | Yes 1986 NA U.S.Motors  |RUEWPI |R2119260 60 HP  |575V/60Hz/3Ph 2 3 |105MLD 34|20 |-14|$ 550[$ 7975 6
Facilities | Treatment Plant Station Mechanical
K0460264 e Redundancy drop to 87%
. . o Total LLPS capacity is 40 MLD and total LLPS capacity is
79 Low Lift Pump #4 e Wit Eiizes Weikr Lol Fumgng | [Fressss Pump | 300000447 |  Yes 1986 NA Peerless Pump  |20HH 244583 350 Lis 2 3 |105MLD 34 | 20 | 14| $ 35000| $ 50750 6
Facilities | Treatment Plant Station Mechanical
e Redundancy drop to 87%
. . 9403070-943 o Total LLPS capacity is 40 MLD and total LLPS capacity is
80 | Low Lift Pump Motor #4 | Surface Water|Surface Water Low Lift Pumping | Process Pump | 300000446 |  Yes 1986 NA US.Motors  |RUEWPI |R2119262 60 HP |575V/60Hz/3Ph 2 3 |105MLD 34|20 |-14|$ 550[$ 7975 6
Facilities | Treatment Plant Station Mechanical
K0460264 e Redundancy drop to 87%
o Plant Firm Capacity is 40 MLD according to water permit
g | e By [P Welsr|Elinzes WeiET Lol Fumgng | [Fressss Mixer | 300000398 | Yes 1986 NA Lightnin 8-LBS-5  |180159 3 3 |®Mixeris installed on pump outlet and losing a mixer will take| 5, | 40 | 5 [ ¢ 35600($ 51620 9
Facilities  |Treatment Plant Station Mechanical the pump offline
e Redundancy drop to 87%
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82

Mixer Inlet Blender Motor #3

Functional
Group

Surface Water
Facilities

Level 2 - Facility Level 3 — Process

Type / Location

Surface Water
Treatment Plant

Location

Low Lift Pumping
Station

Asset
Category

Process
Electrical

Unique ID

300000397

Nameplate
Present?

Install
Year

1986

Refurbish
ment Year

NA

Manufacturer

Brook crompton
Parkinson Ltd

Model

2425209-01

Serial Number

Size /
Capacity

Unit of
Measur
e

HP

Operating
Conditions

575V/60HZ/3Ph

Condition
Score
(1to5
Scale)

CoF
Score
(1to5
Scale)

CoF Score Comments

o Plant Firm Capacity is 40 MLD according to water permit

o Mixer is installed on pump outlet and losing a mixer will take
the pump offline

e Redundancy drop to 87%

Age ESL RUL ent Cost

34

20

Public Utilities Commission of the City of Sault Ste. Marie
Drinking Water System Asset Management Plan
Surface Water Treatment Plant Asset Inventory List with CoF and Risk Scores

Replacem

(2020)

$ 2000 $

Project

Cost

(includes
Markup)

2,900

(1to 25
Scale)

83

Mixer Inlet Blender #4

Surface Water
Facilities

Surface Water
Treatment Plant

Low Lift Pumping
Station

Process
Mechanical

Mixer

300000439

Yes

1986

NA

Lightnin

8-LBS-5

480157

e Plant Firm Capacity is 40 MLD according to water permit

e Mixer is installed on pump outlet and losing a mixer will take
the pump offline

e Redundancy drop to 87%

34

40

6 | $ 35600 $

51,620

84

Mixer Inlet Blender Motor #4

Surface Water
Facilities

Surface Water
Treatment Plant

Low Lift Pumping
Station

Process
Electrical

Motor

300000439

1986

NA

Brook crompton
Parkinson Ltd

2425209-01

HP

575V/60HZ/3Ph

o Plant Firm Capacity is 40 MLD according to water permit

o Mixer is installed on pump outlet and losing a mixer will take
the pump offline

e Redundancy drop to 87%

34

20

$ 2000 $

2,900

85

Mixer Inlet Blender #1

Surface Water
Facilities

Surface Water
Treatment Plant

Low Lift Pumping
Station

Process
Mechanical

Mixer

300000424

Yes

1986

NA

Lightnin

8-LBS-5

480160

e Plant Firm Capacity is 40 MLD according to water permit

e Mixer is installed on pump outlet and losing a mixer will take
the pump offline

e Redundancy is 100%

34

40

6 | $ 35600 $

51,620

86

Mixer Inlet Blender Motor #1

Surface Water
Facilities

Surface Water
Treatment Plant

Low Lift Pumping
Station

Process
Electrical

Motor

300000423

1986

NA

Brook crompton
Parkinson Ltd

2425209-01

HP

575V/60HZ/3Ph

o Plant Firm Capacity is 40 MLD according to water permit

o Mixer is installed on pump outlet and losing a mixer will take
the pump offline

e Redundancy is 100%

34

20

$ 2000 $

2,900

87

Mixer Inlet Blender Motor #2

Surface Water
Facilities

Surface Water
Treatment Plant

Low Lift Pumping
Station

Process
Electrical

Motor

300000411

Yes

1986

NA

Brook crompton
Parkinson Ltd

2425209-01

HP

575V/60HZ/3Ph

e Plant Firm Capacity is 40 MLD according to water permit

e Mixer is installed on pump outlet and losing a mixer will take
the pump offline

e Redundancy drop to 87%

34

20

$ 2000 $

2,900

88

Mixer Inlet Blender #2

Surface Water
Facilities

Surface Water
Treatment Plant

Low Lift Pumping
Station

Process
Mechanical

Mixer

300000412

1986

NA

SPXFLOW

8-LBS-5

34701

o Plant Firm Capacity is 40 MLD according to water permit

o Mixer is installed on pump outlet and losing a mixer will take
the pump offline

e Redundancy drop to 87%

34

40

6 | $35600|$

51,620

89

Isolation Sluice Gate Valve
S.G. 1

Surface Water
Facilities

Surface Water
Treatment Plant

Low Lift Pumping
Station

Process
Mechanical

Valve

Missing

Yes

1986

NA

Limitorque

VBT3/5

M003505

e This gate isolates raw water well#1 and well#2 and losing
this gate will take two of the pumps offline
® Redundancy drop to 50%

34

35

1 |$25200|$

36,540

920

Valve gate east inlet surge
relief

Surface Water
Facilities

Surface Water
Treatment Plant

Pressure Reducing
Station

Process
Mechanical

Valve

300000741

No

1986

NA

Jenkins

200 WOG

12

o Losing the surge relief valve will affect the protection of the
raw water wells

Also protect transmission main between marshal drive tanks
and treatment plant. If failed, if start and stop flow from
marshal drive it could rupture transmission main or damage
piping in the plant.

o In the drawing and the drinking water permit there is no
explanation if the surge relief system has any redundancy or
nor. The assumption was that one surge relief tank will be
sufficient and that's why a low score of 2 was assigned. If
both tanks has to be in service, then a score of 5 is
acceptable.

e Based on the drawings from the gross cap PS, | would be
more inclined to assume that one tank is enough. The
drawings show that each two pumps have their own surge
tank and there is a valve to switch to the other tank but | can't
confirm

34

35

1 1% 4000 $

5,800

91

Valve gate east inlet surge
relief

Surface Water
Facilities

Surface Water
Treatment Plant

Pressure Reducing
Station

Process
Mechanical

Valve

300000743

No

1986

NA

Jenkins

200 WOG

12

o Losing the surge relief valve will affect the protection of the
raw water wells

Also protect transmission main between marshal drive tanks
and treatment plant. If failed, if start and stop flow from
marshal drive it could rupture transmission main or damage
piping in the plant.

o In the drawing and the drinking water permit there is no
explanation if the surge relief system has any redundancy or
nor. The assumption was that one surge relief tank will be
sufficient and that's why a low score of 2 was assigned. If
both tanks has to be in service, then a score of 5 is
acceptable.

e Based on the drawings from the gross cap PS, | would be
more inclined to assume that one tank is enough. The
drawings show that each two pumps have their own surge
tank and there is a valve to switch to the other tank but | can't
confirm

34

35

1 |$ 4000 $

5,800

92

Valve gate west inlet surge
relief

Surface Water
Facilities

Surface Water
Treatment Plant

Pressure Reducing
Station

Process
Mechanical

Valve

300000744

No

1986

NA

Jenkins

200 WOG

12

e Losing the surge relief valve will affect the protection of the
raw water wells

34

35

1 18$ 4000 $

5,800

93

Valve gate west inlet surge
relief

Surface Water
Facilities

Surface Water
Treatment Plant

Pressure Reducing
Station

Process
Mechanical

Valve

300000746

No

1986

NA

Jenkins

200 WOG

12

e Losing the surge relief valve will affect the protection of the
raw water wells

34

35

1 |$ 4000 $

5,800
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Valve, Inlet surge relief west

Functional
Group

Surface Water
Facilities

Level 2 - Facility Level 3 — Process
Type / Location Location

Surface Water
Treatment Plant

Pressure Reducing
Station

Asset
Category

Process
Mechanical

Valve

Unique ID

300000745

Nameplate
Present?

No

Install
Year

1986

Refurbish
ment Year

NA

Manufacturer

GA industries inc

Model

Serial Number

Size /
Capacity

12

Unit of
Measur
e

Operating
Conditions

Condition
Score
(1to5
Scale)

CoF
Score
(1to5
Scale)

Public Utilities Commission of the City of Sault Ste. Marie
Drinking Water System Asset Management Plan

Surface Water Treatment Plant Asset Inventory List with CoF and Risk Scores

CoF Score Comments

o Losing the surge relief valve will affect the protection of the
raw water wells

Also protect transmission main between marshal drive tanks
and treatment plant. If failed, if start and stop flow from
marshal drive it could rupture transmission main or damage
piping in the plant.

e In the drawing and the drinking water permit there is no
explanation if the surge relief system has any redundancy or
nor. The assumption was that one surge relief tank will be
sufficient and that's why a low score of 2 was assigned. If
both tanks has to be in service, then a score of 5 is
acceptable.

e Based on the drawings from the gross cap PS, | would be
more inclined to assume that one tank is enough. The
drawings show that each two pumps have their own surge
tank and there is a valve to switch to the other tank but | can't
confirm

Replacem Project

Age ESL RUL ent Cost
(2020)

34

35

118

4,000

Cost
(includes
Markup)

$ 5800

(1to 25
Scale)

95

Valve Inlet surge relief east

Surface Water
Facilities

Surface Water
Treatment Plant

Pressure Reducing
Station

Process
Mechanical

Valve

300000742

No

1986

NA

GA industries inc

12

o Losing the surge relief valve will affect the protection of the
raw water wells

34

35

118

4,000

$ 5,800

96

Valve ball raw water isolating

Surface Water
Facilities

Surface Water
Treatment Plant

Pressure Reducing
Station

Process
Mechanical

Valve

300000748

Yes

1986

NA

Bingham-Willamette
co

84012

15028436

24

o Losing this valve will disrupt raw water supply to the plant
and affect plant firm capacity

34

35

118

20,000

$ 29,000

97

Actuator for Valve ball raw
water isolating

Surface Water
Facilities

Surface Water
Treatment Plant

Pressure Reducing
Station

Process
Electrical

Actuator

300000748

Yes

1986

NA

Limitorque

SMC 00
003-172

L375071

24

e Losing this valve will disrupt raw water supply to the plant
and affect plant firm capacity

e As it was found that this is the only raw water isolation valve
on the header within the gross cap PS building then it has
zero redundancy and was elevated to 5

34

25

6,000

$ 8700

98

Motor for Valve ball raw
water isolating

Surface Water
Facilities

Surface Water
Treatment Plant

Pressure Reducing
Station

Process
Electrical

Motor

300000748

Yes

1986

NA

Limitorque

77V6874M-7K

75

HP

e Losing this valve will disrupt raw water supply to the plant
and affect plant firm capacity

As it was found that this is the only raw water isolation valve
on the header within the gross cap PS building then it has
zero redundancy and was elevated to 7

34

20

11,000

$ 15,950

99

Actuator Low Lift #1 Isolating
Valve

Surface Water
Facilities

Surface Water
Treatment Plant

Low Lift Pumping
Station

Process
Electrical

Actuator

300000399

No

1986

NA

Limitorque

JM036008

na

1700 RPM,
575V, .33 HP

e Firm LLPS capacity is 40 MLD and total LLPS capacity is
105 MLD

e Losing the valve will isolate the pump

e Redundancy is 100%

34

25

6,000

$ 8700

100

Actuator Low Lift #1 Gear
Box

Surface Water
Facilities

Surface Water
Treatment Plant

Low Lift Pumping
Station

Process
Electrical

Actuator

300000400

Yes

1986

NA

Torkmatic

289476

59.1

Ratio

e Firm LLPS capacity is 40 MLD and total LLPS capacity is
105 MLD

e Losing the valve will isolate the pump

e Redundancy is 100%

34

25

6,000

$ 8,700

10

p=g

Valve Low Lift #1 Isolating

Surface Water
Facilities

Surface Water
Treatment Plant

Low Lift Pumping
Station

Process
Mechanical

Valve

300000402

Yes

1986

NA

Jenkins

150B

18

e Firm LLPS capacity is 40 MLD and total LLPS capacity is
105 MLD

e Losing the valve will isolate the pump

e Redundancy is 100%

34

35

10,000

$ 14,500

102

Valve Low Lift #1 Check

Surface Water
Facilities

Surface Water
Treatment Plant

Low Lift Pumping
Station

Process
Mechanical

Valve

300000406

Yes

1986

NA

Jenkins

200 WOG

AB 7125 EO

10

o Firm LLPS capacity is 40 MLD and total LLPS capacity is
105 MLD

e Losing the valve will isolate the pump

e Redundancy is 100%

34

35

9,000

$ 13,050

103

Valve Low Lift #2 Check

Surface Water
Facilities

Surface Water
Treatment Plant

Low Lift Pumping
Station

Process
Mechanical

Valve

300000413

Yes

1986

NA

Jenkins

175WOC

AB7125EM

14

e Firm LLPS capacity is 40 MLD and total LLPS capacity is
105 MLD

e Losing the valve will isolate the pump

e Redundancy is 87%

34

35

16,000

$ 23,200

104

Valve Low Lift #2 Isolating

Surface Water
Facilities

Surface Water
Treatment Plant

Low Lift Pumping
Station

Process
Mechanical

Valve

300000408

Yes

1986

NA

Jenkins

150B

18

e Firm LLPS capacity is 40 MLD and total LLPS capacity is
105 MLD

e Losing the valve will isolate the pump

e Redundancy is 87%

34

35

10,000

$ 14,500

Actuator Low Lift #2 Isolating
Valve

Surface Water
Facilities

Surface Water
Treatment Plant

Low Lift Pumping
Station

Process
Electrical

Actuator

300000408

No

1986

NA

Limitorque

JM036007

na

1700 RPM,
575V, .33 HP

e Firm LLPS capacity is 40 MLD and total LLPS capacity is
105 MLD

e Losing the valve will isolate the pump

e Redundancy is 87%

34

25

6,000

$ 8700

106

Actuator Low Lift #2 Gear
Box

Surface Water
Facilities

Surface Water
Treatment Plant

Low Lift Pumping
Station

Process
Electrical

Actuator

300000410

Yes

1986

NA

Torkmatic

289475

59.1

Ratio

o Firm LLPS capacity is 40 MLD and total LLPS capacity is
105 MLD

e Losing the valve will isolate the pump

e Redundancy is 87%

34

25

6,000

$ 8,700

107

Valve Low Lift #3 Check

Surface Water
Facilities

Surface Water
Treatment Plant

Low Lift Pumping
Station

Process
Mechanical

Valve

300000425

Yes

1986

NA

Jenkins

175W0OC

AB7125EM

14

e Firm LLPS capacity is 40 MLD and total LLPS capacity is
105 MLD

e Losing the valve will isolate the pump

e Redundancy is 87%

34

35

16,000

$ 23,200

108

Valve Low Lift #3 Isolating

Surface Water
Facilities

Surface Water
Treatment Plant

Low Lift Pumping
Station

Process
Mechanical

Valve

300000422

Yes

1986

NA

Jenkins

150B

18

e Firm LLPS capacity is 40 MLD and total LLPS capacity is
105 MLD

e Losing the valve will isolate the pump

e Redundancy is 87%

34

35

10,000

$ 14,500

109

Actuator Low Lift #3 Gear
Box

Surface Water
Facilities

Surface Water
Treatment Plant

Low Lift Pumping
Station

Process
Electrical

Actuator

300000421

Yes

1986

NA

Torkmatic

289477

Ratio

e Firm LLPS capacity is 40 MLD and total LLPS capacity is
105 MLD

e Losing the valve will isolate the pump

e Redundancy is 87%

34

25

6,000

$ 8700

110

Actuator Low Lift #3 Isolating
Valve

Surface Water
Facilities

Surface Water
Treatment Plant

Low Lift Pumping
Station

Process
Electrical

Actuator

300000420

No

1986

NA

Limitorque

MO002006

na

1700 RPM,
575V, .33 HP

o Firm LLPS capacity is 40 MLD and total LLPS capacity is
105 MLD

e Losing the valve will isolate the pump

e Redundancy is 87%

34

25

6,000

$ 8,700

111

Valve Low Lift #4 Check

Surface Water
Facilities

Surface Water
Treatment Plant

Low Lift Pumping
Station

Process
Mechanical

Valve

300000441

Yes

1986

NA

Jenkins

175W0OC

AB7125EM

14

e Firm LLPS capacity is 40 MLD and total LLPS capacity is
105 MLD

e Losing the valve will isolate the pump

e Redundancy is 87%

34

35

16,000

$ 23,200
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Functional
Group

Level 2 - Facility Level 3 — Process
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o Firm LLPS capacity is 40 MLD and total LLPS capacity is
112 | Valve Low Lift #4 Isolating |S|urace Water| Surface Water Low Lift Pumping | Process Valve | 300000437 |  Yes 1986 NA Jenkins 150B 18 in 2 3 |105MLD . 34 35| 1 |$10000]$ 14500]| 6
Facilites | Treatment Plant Station Mechanical e Losing the valve will isolate the pump
e Redundancy is 87%
1700 RPM e Firm LLPS capacity is 40 MLD and total LLPS capacity is
i [reEter ey it seleing] SuiEee Wetsr| Sigee Weter || lewliilFuming | Fesss | oo | soommmees| e 1986 NA Limitorque JMO36009 na |575v, 33HP,| 2 g [leolle - 34| 25|-9|s 60008 8700 6
Valve Facilities  |Treatment Plant Station Electrical 60HZ e Losing the valve will isolate the pump
e Redundancy is 87%
e Firm LLPS capacity is 40 MLD and total LLPS capacity is
114 | Actuator Low Lift #4 Gear |Surface Water| Surface Water Low Lift Pumping | Process | s oior | 300000436 |  Yes 1986 NA Torkmatic 290374 59.1 | Ratio 2 3 |105MLD . 34| 25| 9|s 6000|$ 8700 6
Box Facilites | Treatment Plant Station Electrical e Losing the valve will isolate the pump
e Redundancy is 87%
Surface Water|Surface Water Low Lift Pumpin: Process BTP708120400 7o, €0
115 | Energy Recovery Turbines s _umping : Motor Missing Yes 2010 NA EPACT-HPE HZ, 3 Phase, 2 1 e Energy recovery system will not affect water production 10 [ 20 | 10 | $ 11,000 $ 15,950 2
Facilities  [Treatment Plant Station Electrical 1 575 Volts
116 Valve But_terﬂy Energy Surfact_e_\_Nater Surface Water Pressure Reducmg Proces_s Valve 300000752 Yes 2010 NA Dzurik 24 in 2 1 e Energy recovery system will not affect water production 10 | 35 | 25 | $ 12,000 $ 17,400 2
Turbine Inlet Facilities | Treatment Plant Station Mechanical
g || VEWe Bl Eregy | SuiEee et SiiEee Weikr | [Fiessuie Reibahy | Fiegsss Valve | 300000752 |  Yes 2010 NA Dzurik 908854R017 24 in 2 1 e Energy recovery system will not affect water production 10 | 35 | 25 | $ 12,000| $ 17400 2
Turbine Bypass Facilities  |Treatment Plant Station Mechanical
11g | ValveButterfly Energy |Surface Water| Surface Water | Pressure Reducing | Process Valve | 300000754 |  Yes 2010 NA Dzurik 93885147R017 | 24 in 2 1 |e Energy recovery system will not affect water production 10 | 35 | 25 | $ 12.000| $ 17400 2
Turbine Outlet Facilites  |[Treatment Plant Station Mechanical
119 Valve Butterfly Raw Water Surfac‘_s_ Water Surface Water Pressure Reducmg Proces_s Valve 300000755 Yes 1986 NA SiE 1508 AB2544KO0A2 30 in P 3 e Losing one rawowater well bring the Low lift pumping 34 | 35 1 $ 18500| § 26,825 6
Well 1 Inlet Facilities | Treatment Plant Station Mechanical redundancy to 50%
120 | Butterfly Valve Raw Well | Surface Water| Surface Water | Pressure Reducing | Process Valve | 300000751|  Yes 1986 NA Jenkins 1508 AB2544HM 24 in 2 3 | Losing one raw water well bring the Low lift pumping 34 (35| 1 |$12000|$ 17400 6
Facilities | Treatment Plant Station Mechanical redundancy to 50%
o Plant Firm Capacity is 40 MLD according to water permit
121 | Blender Motor #1 starter | |race Water|Surface Water ) Low Lift Pumping ||~ Process Stater | Missing No 1986 NA Sylvaria T770031 30 A |600Vi6OHZI3ph| 2 p [ M sl em i euitsentl sy @ e WlEe| o | a9 |« || ¢ wew| s amme| 2
Facilities  |Treatment Plant Station Electrical the pump offline
e Redundancy is 100%
o Plant Firm Capacity is 40 MLD according to water permit
122 | Blender Motor #2 starter | Suriace Water| Surface Water Low Lift Pumping | Process Starter | Missing No 1986 NA Sylvania T77U031 30 A |600V/EOHZ3ph| 2 3 |*Mixerisinstalled on pump outlet and losing a mixer will take | 5, | 50 | 4 | ¢ 10000|$ 14500 6
Facilities | Treatment Plant Station Electrical the pump offline
e Redundancy drop to 87%
e Plant Firm Capacity is 40 MLD according to water permit
123 | Blender Motor #3 starter | |race Water|Surface Water ) Low Lift Pumping ||~ Process Stater | Missing No 1986 NA Sylvaria T770031 30 A |600V/6OHZI3ph| 2 g [N sl em e euitsentl sy @ e WlEeS| o | a9 |« || ¢ wew| s e e
Facilities  |Treatment Plant Station Electrical the pump offline
e Redundancy drop to 87%
o Plant Firm Capacity is 40 MLD according to water permit
124 | Blender Motor #4 starter | Suriace Water| Surface Water Low Lift Pumping | Process Starter | Missing No 1986 NA Sylvania T77U031 30 A |600V/EOHZ3ph| 2 3 |*Mixerisinstalled on pump outlet and losing a mixer will take | 5, | 50 | 4 | ¢ 10000|$ 14500 6
Facilities | Treatment Plant Station Electrical the pump offline
e Redundancy drop to 87%
n Surface Water|Surface Water Low Lift Pumping Process . . ® Valve failure will cause LL Pump 1 Priming to fail
125 Low lift Motor #1 starter Facilities | Treatment Plant Station Electrical Starter Missing No 1986 NA Sylvania 60 A 600V/60Hz/3ph 2 2 « Redundancy is 100% 34 | 30| 4| $%$10000|$% 14,500 4
) Surface Water|Surface Water Low Lift Pumping Process - . ® Valve failure will cause LL Pump 2 Priming to fail
126 Low lift Motor #2 starter Facilities | Treatment Plant Station Electrical Starter Missing No 1986 NA Sylvania 100 A 600V/60Hz/3ph 2 3 « Redundancy drop to 87% 34 |30 | 4| % 13000|% 18,850 6
n Surface Water|Surface Water Low Lift Pumping Process — . o Valve failure will cause LL Pump 4 Priming to fail
127 Low lift Motor #3 starter Facilities | Treatment Plant Station Electrical Starter Missing No 1986 NA Sylvania 100 A 600V/60Hz/3ph 2 B o Redundancy drop to 87% 34 | 30| 4| % 13000|% 18,850 6
) Surface Water|Surface Water Low Lift Pumping Process - . o Valve failure will cause LL Pump 3 Priming to fail
128 Low lift Motor #4 starter Facilities | Treatment Plant Station Electrical Starter Missing No 1986 NA Sylvania 100 A 600V/60Hz/3ph 2 3 « Redundancy drop to 87% 34 |30 | 4| % 13000|% 18,850 6
129 ATS Surfacc_s_\_Nater Surface Water Low Lift P_umplng Procgss MCC Missing No 2011 2018 ASCO JO7ATS030 652220 225 A 600V/3ph/ P 5 . Lo_snng the low lift PS ATS will cause the plant to stop 2 30 | 28 | § 25000 § 36,250 10
Facilities | Treatment Plant Station Electrical 225R5X0 running
e The two stage floc tank capacity is 40 MLD according to the
. . water permit and the plant firm capacity is 40 MLD
130 |  Floc agitator #3 starter | Surace Water| Surface Water Low Lift Pumping | Process Starter Missing No 1986 NA Sylvania 15 A |600V/60HZ/3ph 2 4 | Losing any of the 4 floc tanks will cause the flocculation 34|30 | -4|%$10000[$ 14500| 8
Facilities | Treatment Plant Station Electrical )
redundancy to 0% but the tanks can be run as a single stage
flocculation which will affect plant performance
e The two stage floc tank capacity is 40 MLD according to the
. . water permit and the plant firm capacity is 40 MLD
131 |  Floc agitator #4 starter | Surace Water| Surface Water Lo Uik Fuinplig) | - Fesess Starter Missing No 1986 NA Sylvania 15 A |600V/60Hz/3ph 2 4 | Losing any of the 4 floc tanks will cause the flocculation 34 (30 | -4 | $10000($ 14500 8
Facilities | Treatment Plant Station Electrical )
redundancy to 0% but the tanks can be run as a single stage
flocculation which will affect plant performance
e The two stage floc tank capacity is 40 MLD according to the
. . water permit and the plant firm capacity is 40 MLD
132 | Floc agitator #2 starter | Surace Water| Surface Water Low Lift Pumping | Process Starter Missing No 1986 NA Sylvania 15 A |600V/60Hz/3ph 2 4 | Losing any of the 4 floc tanks will cause the flocculation 34 (30| -4 |$10000]$ 14500 8
Facilities | Treatment Plant Station Electrical )
redundancy to 0% but the tanks can be run as a single stage
flocculation which will affect plant performance
e The two stage floc tank capacity is 40 MLD according to the
. . water permit and the plant firm capacity is 40 MLD
133 |  Floc agitator #1 starter | Surace Water| Surface Water Lo Uik Fuinplig) | - Fesess Starter Missing No 1986 NA Sylvania 15 A |600V/60Hz/3ph 2 4 | Losing any of the 4 floc tanks will cause the flocculation 34 (30 | -4 | $10000($ 14500 8
Facilities | Treatment Plant Station Electrical )
redundancy to 0% but the tanks can be run as a single stage
flocculation which will affect plant performance
. . e Total LLPS capacity is 40 MLD and total LLPS capacity is
134 | Low lift #2 capacitor bank | Surface Water|Surface Water | Low Lift Pumping |  Process Starter | Missing No 1986 NA ASEA 15 KVa |600V/6OHZI3ph| 2 3 [105MLD 34|30 | -4|$10000|s 14500 6
Facilities | Treatment Plant Station Electrical o
® Redundancy drop to 87%
e Unique asset with similar description could not be identified
. . . in the as-built drawings.
1z || (i B P Weier | Slimizee Wi SiiEes Weler Lem Lt FUmgg | - FEsss Starter Missing Yes 1986 NA Sylvania T77U0031 |7707 25 A 2 4 |Based on PUC comment that the inline booster pump was 34| 30| 4 |$10000[$ 14500 8
Starter Facilities | Treatment Plant Station Electrical ) X .
needed to supply carrier water for the chemical system then it
was increased to 4 along with associated assets
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e The two stage floc tank capacity is 40 MLD according to the
. ] water permit and the plant firm capacity is 40 MLD
136 | Floc agitator #1 disconnect Sur;zzﬁit\ilz :ter ‘?Sﬁjaat;eex\tlal:gnt Flocc(;J'I.'aat;sgeSr‘anter I;:ﬁ:z:l Disconnect Missing No 1986 NA Westinghouse 30 A 600V/60Hz/3ph 2 4 e Losing any of the 4 floc tanks will cause the flocculation 34|25 -9|¢% 1,000/| $ 1450 8
redundancy to 0% but the tanks can be run as a single stage
flocculation which will affect plant performance
e The two stage floc tank capacity is 40 MLD according to the
. . water permit and the plant firm capacity is 40 MLD
137 | Floc agitator #2 disconnect Sur;zz‘;it\g sater .?;ge::e}_’]\tla;gm FloccéJrI]z;tgg:r‘sFllter ;;O(:(t::::l Disconnect Missing No 1986 NA Westinghouse 30 A 600V/60Hz/3ph 2 4 e Losing any of the 4 floc tanks will cause the flocculation 34|25 | -9 |$% 1,000| $ 1450 8
redundancy to 0% but the tanks can be run as a single stage
flocculation which will affect plant performance
e The two stage floc tank capacity is 40 MLD according to the
. ] water permit and the plant firm capacity is 40 MLD
138 | Floc agitator #3 disconnect Sur;zzﬁit\ilz :ter ‘?Sﬁjaat;eex\tlal:gnt Flocc(;J'I.'aat;sgeSr‘anter I;:ﬁ:z:l Disconnect Missing No 1986 NA Westinghouse 30 A 600V/60Hz/3ph 2 4 e Losing any of the 4 floc tanks will cause the flocculation 34|25 -9|$% 1000/| $ 1450 8
redundancy to 0% but the tanks can be run as a single stage
flocculation which will affect plant performance
e The two stage floc tank capacity is 40 MLD according to the
. . water permit and the plant firm capacity is 40 MLD
139 | Floc agitator #4 disconnect Sur;zz‘;it\g sater .?;ge::e}_’]\tla;gm FloccéJrI]z;tgg:r‘sFllter ;;O(:(t::::l Disconnect Missing No 1986 NA Westinghouse 30 A 600V/60Hz/3ph 2 4 e Losing any of the 4 floc tanks will cause the flocculation 34| 25| -9 |% 1,000|$ 1450 8
redundancy to 0% but the tanks can be run as a single stage
flocculation which will affect plant performance
140 MCC E Feeder S“gzzﬁn\g :‘er i’fer;i;ee\r’]\t’a;gm gg;?r;i‘z”g\z; g;"cﬁszl Feeder Missing No 1986 2011 Westinghouse 250 A |600V/60Hz/3ph 2 5 |e Losing the MCC will affect the plant production 9 [ 30|21 |$10000]$ 14500 10
- Surface Water|Surface Water Motor Control Process . . e The plant has a firm capacity and each HLP is 30 MLD B
141 High lift #3 starter Facilities | Treatment Plant Centre #2 (M) Electrical Starter Missing No 1986 NA Westinghouse 540 A 600V/60Hz/3ph & 3 « The capacity is 50% 34 | 30 4 | $ 16,000 $ 23,200 9
Surface wash pump Motor |Surface Water|Surface Water Motor Control Process . . o Losing surface wash will affect filter performance on the )
142 #2 starter Facilities | Treatment Plant Centre #1 (M) Electrical Starter Missing No 1986 NA Sylvania 60 A 600V/60Hz/3ph 2 2 long-term but won't affect production 34| 30 4| $10000) § 14,500 4
Surface wash pump Motor |Surface Water|Surface Water Motor Control Process . . o Losing surface wash will affect filter performance on the B
(= #1 starter Facilities | Treatment Plant Centre #1 (M) Electrical S MTESIE e e bR Syl el 2 SUOAE R 2 2 long-term but won't affect production e | e 43 [RSR10,00] KSR 500 4
Backwash pump Motor #1 |Surface Water|Surface Water Motor Control Process . . o Losing backwash will affect production and losing one pump )
144 starter Facilities | Treatment Plant Centre #2 (M) Electrical Starter Missing No 1986 NA Sylvania 200 A 600V/60Hz/3ph 2 4 will make redundancy 0% 341 3% 41 $130001 $ 18,850 8
Backwash pump Motor #2 |Surface Water|Surface Water Motor Control Process . . o Losing backwash will affect production and losing one pump B
(o> starter Facilities | Treatment Plant Centre #2 (M) Electrical ey Wselig e flet b2 Syl 200 R DT 2 & will make redundancy 0% e | & ORI Test €
e Supernatant pump is needed to discharge the decanted
146 | Supematant pump Motor #1 | Surface Water| Surface Water Motor Control Process Starter | Missing No 1986 NA Sylvania 9 A |600V/EOHZ3ph| 2 4 |water to Little Carp creek 343 |4 |$ 5000]$ 7250]| 8
starter Facilities | Treatment Plant Centre #2 (M) Electrical .
e This pump has a redundancy of 0%
Sludge pump Motor #2  |Surface Water|Surface Water Motor Control Process o . o Sludge pump is needed to discharge the sludge to sewer B
(] starter Facilities | Treatment Plant Centre #2 (M) Electrical S MTESIE e e bR Syl 2 2 SUOAE R 2 4 e This pump has a redundancy of 0% e | & SRR €
e Soda Ash system is needed for pH stabilization however its
short term failure won't cause the production to stop
Soda Ash compressor Surface Water|Surface Water Motor Control Process . . Score increased from 2 to 3; compliance point for corrosion
148 breaker Facilities | Treatment Plant Centre #2 (M) Electrical Breaker Missing No 2015 NA Westinghouse A 600V/60Hz/3ph 2 3 abatement. Compressor not critical to operation, full time 5120 15]8% 5000 8 7250 6
service not required, downtime allows addition of backup
compressor. Low humidity in plant has reduced operational
need for process to support Soda Ash system, can be a 2
e Soda Ash system is needed for pH stabilization however its
short term failure won't cause the production to stop
fap | R AR MERQUD eysiEm | SUEED ki SiiEes Weter Ieiter (Cleiitel Process | proaver | Missing No 2015 NA Westinghouse A |600V/60HzZ/3ph| 2 3 5 (20| 15|85 5000|$ 7250| 6
breaker Facilities | Treatment Plant Centre #2 (M) Electrical . X . . .
Score increased from 2 to 3; compliance point for corrosion
abatement.
e Soda Ash system is needed for pH stabilization however its
short term failure won't cause the production to stop
150 | Soda Ash hot water heater |Surface Water| Surface Water Motor Control Process | groaker | Missing No 2015 NA Westinghouse A |600V/60HZ/3ph| 2 3 5 (20|15 |5 5000|$ 7250| 6
system breaker Facilities | Treatment Plant Centre #2 (M) Electrical . i " . .
Score increased from 2 to 3; compliance point for corrosion
abatement.
o Alum pumps are needed to run the plant and assuming that
running the plant requires at least two pumps to achieve the
151 Alum Pump No. 1 SWiEED WeiEi|SWizeo Weler || Clienlesl Feliss | Pessss Pump | 300000812 |  Yes 2018 NA Prominent 2017115631 42 s | 120VAC/60Hz 2 g [eseedone Wil B el il [ (o Ehlidig) wEter 2 20|18 |5 550|8 7975 6
Facilities | Treatment Plant (M) - Alum Mechanical permit
o Redundancy is 33%
Only 1 alum pump is needed to run at plant capacity.
e Alum pumps are needed to run the plant and assuming that
running the plant requires at least two pumps to achieve the
152 Alum Pump No. 2| Surface Water)Surface Water | Chemical Facilties | Process Pump | 300000813|  Yes 2018 NA Prominent 2016179648 42 Us | 120VAClEOHz | 2 3  |needed dose which s not identified in the drinking water 2 20|18 |s 5500|8 7975| 6
Facilities | Treatment Plant (M) - Alum Mechanical permit
e Redundancy is 33%
Only 1 alum pump is needed to run at plant capacity.
o Alum pumps are needed to run the plant and assuming that
running the plant requires at least two pumps to achieve the
153 M BNy SR Weier| Suiree Beier | ChenlkelReelies | - Pieess Pump | 300000814 | Yes 2018 NA ProMinent 2017115626 42 s | 120VAC/60Hz 2 g [eseedne Wil B el il I (o Ehlidig) wEter 2 20|18 |5 550|8 7975 6
Facilities | Treatment Plant (M) - Alum Mechanical permit
o Redundancy is 33%
Only 1 alum pump is needed to run at plant capacity.
154 Alum Tank No. 1 Surface Water|Surface Water Chemical Facilities Process Tanks / 300000028 No 2018 NA 11000 L P 4 e Losing alum tank will affect production and losing one tank 2 60 | 58 | $ 59,700| § 86,565 8
: Facilities Treatment Plant (M) - Alum Structural Basins will make redundancy 0% ’ ’
Surface Water|Surface Water Chemical Facilities Process Tanks / e Losing alum tank will affect production and losing one tank
155 (Rl e (e, 2 Facilities Treatment Plant (M) - Alum Structural Basins SOz Ne 20k DR (oot L 2 & will make redundancy 0% 2 B0 | 58 | $ 59,700 $ 86,565 S
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e Losing alum day tank will affect production but the drawings
. s don't show it so the pumps can draw directly from the storage
156 Alum Day Tank Surface Water| Surface Water | Chemical Facilities | Process | Tanks /| 354000027 | No 2018 NA 245 L 2 2 tanks 2 |60 |58|% 1000[5 1450| 4
Facilities | Treatment Plant (M) - Alum Structural Basins . .
e Alum can be drawn straight from storage tanks in an
emergency.
. Surface Water|Surface Water Chemical Facilities Process e Losing the vacuum regulator will cause chlorination to be
157 | Chlorine Vacuum Regulator Facilities | Treatment Plant (M) - CI2 Gas Mechanical Regulator | 300000791 No 2015 NA Evoqua W3T75615 |BZ1460492-1 1 5 et s i (i ol et 5 Gl 5 [ 20|15 |$% 4500 $ 6,525 5
- Surface Water|Surface Water Chemical Facilities Process . e Pre Chlorine is not needed for regulatory purposes but
158 Pre chiorine injector Facilities Treatment Plant (M) - CI2 Gas Mechanical Injector 300000788 No 2016 NA Evoqua W3T99146 1 8 needed to prevent operational problems at the plant 4 20| 16| § 3000 8 4350 8
159 Standby chlorine injector Surfac'e_\'Nater Surface Water Chemical Facilities Procegs Injector 300000789 No 2016 NA EveaE W3T99146 1 4 e Post chlorinator is needed for disinfection and has 100% 4 20 | 16 | $ 3000| $ 4350 4
Facilities | Treatment Plant (M) - CI2 Gas Mechanical redundancy
160 Post chiorine injector Suﬁacg'Water Surface Water Chemical Facilities Procesl,s Injector 300000790 No 2016 NA Evoqua W3T99146 1 4 e Post chlorinator is needed for disinfection and has 100% 4 20| 16 | $ 3000|$ 4350 4
Facilities | Treatment Plant (M) - CI2 Gas Mechanical redundancy
161 Post chlorlnellnjector Surfac'e_\'Nater Surface Water Chemical Facilities Procegs Injector 300000787 No 2016 NA ASCO T517554 120VAC 1 4 e Post chlorinator is needed for disinfection and has 100% 4 | 20| 16| 1400|$ 2030 4
solenoid Facilities | Treatment Plant (M) - CI2 Gas Mechanical redundancy
162 Standby chlor|rl1e injector Suﬁacg'Water Surface Water Chemical Facilities Procesl,s Injector 300000796 No 2016 NA ASCO T517554 120VAC 1 4 e Post chlorinator is needed for disinfection and has 100% 4 20| 16 | $ 1400| $ 2,030 4
solenoid Facilities | Treatment Plant (M) - CI2 Gas Mechanical redundancy
R . |Surface Water|Surface Water Chemical Facilities Process . e Pre Chlorine is not needed for regulatory purposes but
163 |Pre chlorine injector solenoid Facilities Treatment Plant (M) - CI2 Gas Mechanical Injector 300000795 No 2016 NA ASCO T517554 120VAC 1 3 RS o e ErEE e Fels o e [ 4 20 | 16 [ $ 1,400| $ 2,030 3
Chemical Facilities o Phosphate system is needed for corrosion control however
164 Blended Phosphate Pump Sun‘acg_\_Nater Surface Water (M) - Blended Proces_s Pump Missing Yes 2015 NA ProMinent 2014247945 19.1 Us 115VAC/60HzZ 2 3 its short term failure won't cause the production to stop 5 20| 15|$ 7500|$ 10875 6
No. 1 Facilities | Treatment Plant Mechanical
Phosphate . i .
Score increased from 2 to 3; regulatory requirement.
Chemical Facilities e Phosphate system is needed for corrosion control however
165 Blended Phosphate Pump Surfacc_s_\_Nater Surface Water (M) - Blended Proces_s Pump Missing Yes 2015 NA ProMinent 2014247945 19.1 Us 115VAC/60HzZ 2 3 its short term failure won't cause the production to stop 5 | 20|15 |$ 7500|$ 10875 6
No. 2 Facilities | Treatment Plant Mechanical
Phosphate . i .
Score increased from 2 to 3; regulatory requirement.
Chemical Facilities . .
166 Blended Phosphate Tank Suﬁacg'Water Surface Water (M) - Blended Process Tanlfs/ Missing No 2015 NA 600 L 2 3 o Phosphate sy_stem is nleeded for corrosmn‘control however 5 60 | 55 | $ 1500 § 2175 6
No. 1 Facilites | Treatment Plant Phosphate Structural Basins its short term failure won't cause the production to stop
Chemical Facilities e Phosphate system is needed for corrosion control however
167 Blended Phosphate Tank Surfacc_s_\_Nater Surface Water (M) - Blended Process Tanlfs/ Missing No 2015 NA Chemline DMT135 673W 600 L 2 3 its short term failure won't cause the production to stop 5 | 60|55 |$ 1500|8$ 2175 6
No. 2 Facilities  [Treatment Plant Structural Basins
Phosphate . i .
Score increased from 2 to 3; regulatory requirement.
e Soda Ash system is needed for pH stabilization however its
Surface Water|Surface Water High Lift Pumping Process . . 2014F0702- short term failure won't cause the production to stop
168 Soda Ash Hopper Facilities | Treatment Plant Station Structural Hopper Missing No 2015 NA Felxicon 75866 ALP63 2 3 5 30 | 25 | $ 65000| $ 94,250 6
Score increased from 2 to 3; regulatory requirement.
e Soda Ash system is needed for pH stabilization however its
169 Soda Ash feeder Surfacc_s_\_Nater Surface Water High Lift Eumplng Procgss Motor Missing Yes 2015 NA U.S. Motors 2 3 short term failure won't cause the production to stop 5 20|15 |$ 2000 $ 2900 6
Facilities | Treatment Plant Station Electrical
Score increased from 2 to 3; regulatory requirement.
e Soda Ash system is needed for pH stabilization however its
170 Soda Ash mixer Suﬁacg'Water Surface Water High Lift F_’umplng Procgss Motor Missing No 2015 NA SPX 2 3 short term failure won't cause the production to stop 5 20 | 15 |$ 2000 $ 2900 6
Facilities | Treatment Plant Station Electrical
Score increased from 2 to 3; regulatory requirement.
e Soda Ash system is needed for pH stabilization however its
171 Soda Ash transfer pump Surfacc_s_\_Nater Surface Water High Lift Eumplng Procgss Motor Missing Yes 2015 NA E line EM102 ELP1P3G 14 A 2 3 short term failure won't cause the production to stop 5 20|15 |$ 2000 $ 2900 6
motor Facilities | Treatment Plant Station Electrical
Score increased from 2 to 3; regulatory requirement.
e Soda Ash system is needed for pH stabilization however its
172 Soda Ash Filter Suﬁacg'Water Surface Water High Lift F_’umplng Procesl,s Filter Missing No 2015 NA Hayward 2 3 short term failure won't cause the production to stop 5 20| 15|$ 2500|$ 3625 6
Facilities | Treatment Plant Station Mechanical
Score increased from 2 to 3; regulatory requirement.
e Soda Ash system is needed for pH stabilization however its
173 | Soda Ash transfer pump | >uace Water|Surface Water | High Lift Pumping ' - Process Pump Missing Yes 2015 NA Goulds 3196 7040123 9 | mam 2 g [ et czuse e presieie i s 5 |20|15|$ 7100$ 10295 6
Facilities | Treatment Plant Station Mechanical
Score increased from 2 to 3; regulatory requirement.
e Soda Ash system is needed for pH stabilization however its
174 Soda Ash Solution Tank Suﬁacg'Water Surface Water High Lift F_’umplng Process Chemical Missing No 2015 NA ACO OT500 1100 L 2 3 short term failure won't cause the production to stop 5 30 | 25 |$ 20008 2900 6
Facilities | Treatment Plant Station Structural Tanks
Score increased from 2 to 3; regulatory requirement.
e Soda Ash system is needed for pH stabilization however its
175 Soda Ash Tank Mixer Surfacc_s_\_Nater Surface Water High Lift Eumplng Procgss Motor Missing No 2015 NA SPX 2 3 short term failure won't cause the production to stop 5 20|15 |$ 2000 $ 2900 6
Facilities | Treatment Plant Station Electrical
Score increased from 2 to 3; regulatory requirement.
e Soda Ash system is needed for pH stabilization however
(failure of 1 pump) its in the short term failure won't cause the
. Surface Water|Surface Water High Lift Pumping Process - BREDAL production to stop
176 |Soda Ash dosing pump no. 1 Facilies | Treatment Plant Station Mechanical Pump Missing Yes 2015 NA Bredel 25 70771 2 3 5 | 20| 15| $ 21300 % 30,885 6
this score should remain at 2 as there is 100% redundancy
for the dosing pumps
e Soda Ash system is needed for pH stabilization however
(failure of 1 pump) its in the short term failure won't cause the
. Surface Water|Surface Water High Lift Pumping Process L BREDAL production to stop
177 |Soda Ash dosing pump no. 2 Facilities | Treatment Plant Station Mechanical Pump Missing Yes 2015 NA Bredel 25 70770 2 3 5 20 | 15 | $ 21,300 $ 30,885 6
this score should remain at 2 as there is 100% redundancy
for the dosing pumps
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Soda Ash dosing pump no. 1
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e Soda Ash system is needed for pH stabilization however
(failure of 1 pump) its in the short term failure won't cause the
production to stop

this score should remain at 2 as there is 100% redundancy
for the dosing pumps

Public Utilities Commission of the City of Sault Ste. Marie
Drinking Water System Asset Management Plan
Surface Water Treatment Plant Asset Inventory List with CoF and Risk Scores

ent Cost
(2020)

Cost
Included in
Pump

Project
Cost
(includes
Markup)

(1to 25
Scale)

Cost
Included in 6
Pump

179

Soda Ash dosing pump no. 1

motor

Surface Water
Facilities

Surface Water
Treatment Plant

High Lift Pumping
Station

Process
Electrical

Motor

Missing

Yes

2015

NA

Baldor

35J302M21
8G1

0.75

HP

575V/60HZ/3

e Soda Ash system is needed for pH stabilization however
(failure of 1 pump) its in the short term failure won't cause the
production to stop

180

Soda Ash dosing pump no. 2

gearbox

Surface Water
Facilities

Surface Water
Treatment Plant

High Lift Pumping
Station

Process
Mechanical

Gearbox

Missing

2015

NA

Bredel

CB3133
SBT

e Soda Ash system is needed for pH stabilization however
(failure of 1 pump) its in the short term failure won't cause the
production to stop

this score should remain at 2 as there is 100% redundancy
for the dosing pumps

Cost
Included in
Pump

Cost
Included in 6
Pump

181

Soda Ash dosing pump no. 2

motor

Surface Water
Facilities

Surface Water
Treatment Plant

High Lift Pumping
Station

Process
Electrical

Motor

Missing

Yes

2015

NA

Baldor

35J302M21
8G1

0.75

HP

575V/60HZ/3

e Soda Ash system is needed for pH stabilization however
(failure of 1 pump) its in the short term failure won't cause the
production to stop

this score should remain at 2 as there is 100% redundancy
for the dosing pumps

$ 500

182

Soda Ash Compressor Tank

Surface Water
Facilities

Surface Water
Treatment Plant

High Lift Pumping
Station

Process
Structural

Tanks /
Basins

Missing

Yes

2015

NA

Atlas Copco

Not
available

Not available

80

Gallon

e Soda Ash system is needed for pH stabilization however its
short term failure won't cause the production to stop

Score increased from 2 to 3; no backup; regulatory
requirement.Compressor not critical to operation of Soda Ash
system, can be a 2

55

$ 3,600

$ 5220 3

183

Soda Ash Compressor

Motor

Surface Water
Facilities

Surface Water
Treatment Plant

High Lift Pumping
Station

Process
Electrical

Motor

Missing

Yes

2015

NA

Baldor

36G548S59
4G1

HP

575V/60HZ/3

e Soda Ash system is needed for pH stabilization however its
short term failure won't cause the production to stop

Score increased from 2 to 3; no backup; regulatory
requirement.Compressor not critical to operation of Soda Ash
system, can be a 2

$ 2,000

$ 2,900 3

184

Soda Ash Compressor

Surface Water
Facilities

Surface Water
Treatment Plant

High Lift Pumping
Station

Process
Mechanical

Compressor

Missing

2015

NA

Atlas copco

AR5V5753
P2P

9610502152

e Soda Ash system is needed for pH stabilization however its
short term failure won't cause the production to stop

Score increased from 2 to 3; no backup; regulatory
requirement.Compressor not critical to operation of Soda Ash
system, can be a 2

$ 6,700

$ 9715 3

185

UV System 3

Surface Water
Facilities

Surface Water
Treatment Plant

Pipe Gallery
(Basement)

Process
Electrical

uv
Treatment

Missing

Yes

2017

NA

VIQUA

PRO20

160402463

20

120VAC/1
single

e Assuming on UV reactor per filter which is necessary for
achieving the disinfection level

e Each filter has a capacity of 10.6 MLD according to the
drinking water permit so all of the filters are needed for
meeting the licence

o The redundancy is 0% with all 4 filters

Score decreased from 4 to 1; filter for internal use; not
distribution or production.

27

$ 6,900

$ 10,005 2

186

UV System 1

Surface Water
Facilities

Surface Water
Treatment Plant

Pipe Gallery
(Basement)

Process
Electrical

uv
Treatment

Missing

Yes

2017

NA

VIQUA

PRO20

160402461

20

120VAC/1
single

e Assuming on UV reactor per filter which is necessary for
achieving the disinfection level

e Each filter has a capacity of 10.6 MLD according to the
drinking water permit so all of the filters are needed for
meeting the licence

e The redundancy is 0% with all 4 filters

Score decreased from 4 to 1; filter for internal use; not
distribution or production.

27

$ 6,900

$ 10,005 2

187

UV System 2

Surface Water
Facilities

Surface Water
Treatment Plant

Pipe Gallery
(Basement)

Process
Electrical

uv
Treatment

Missing

Yes

2017

NA

VIQUA

PRO20

160402462

20

120VAC/1
single

e Assuming on UV reactor per filter which is necessary for
achieving the disinfection level

e Each filter has a capacity of 10.6 MLD according to the
drinking water permit so all of the filters are needed for
meeting the licence

e The redundancy is 0% with all 4 filters

Score decreased from 4 to 1; filter for internal use; not
distribution or production.

27

$ 6,900

$ 10,005 2

188

UV System 4

Surface Water
Facilities

Surface Water
Treatment Plant

Pipe Gallery
(Basement)

Process
Electrical

uv
Treatment

Missing

Yes

2017

NA

VIQUA

PRO20

160402464

20

120VAC/1
single

e Assuming on UV reactor per filter which is necessary for
achieving the disinfection level

e Each filter has a capacity of 10.6 MLD according to the
drinking water permit so all of the filters are needed for
meeting the licence

e The redundancy is 0% with all 4 filters

Score decreased from 4 to 1; filter for internal use; not
distribution or production.

27

$ 6,900

$ 10,005 2

189

UV System 1 Solenoid Valve

Surface Water
Facilities

Surface Water
Treatment Plant

Pipe Gallery
(Basement)

Process
Electrical

Valve

Missing

Yes

2017

NA

VIQUA

A546863

20

6.9 Watts/24
VDC

e Assuming on UV reactor per filter which is necessary for
achieving the disinfection level

e Each filter has a capacity of 10.6 MLD according to the
drinking water permit so all of the filters are needed for
meeting the licence

o The redundancy is 0% with all 4 filters

Score decreased from 4 to 1; filter for internal use; not
distribution or production.

32

$ 1,200

$ 1,740 2
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e Assuming on UV reactor per filter which is necessary for
achieving the disinfection level
e Each filter has a capacity of 10.6 MLD according to the
. drinking water permit so all of the filters are needed for
190 |UV System 2 Solenoid Valve | SUrace Water| Surface Water Pipe Gallery Process Valve Missing Yes 2017 NA VIQUA A495288 20 in | 89 Walts/24 2 1 |meeting the licence 3|35 |32|$ 1200[8$ 1740] 2
Facilities | Treatment Plant (Basement) Electrical VvVDC ; ] y
e The redundancy is 0% with all 4 filters
Score decreased from 4 to 1; filter for internal use; not
distribution or production.
e Assuming on UV reactor per filter which is necessary for
achieving the disinfection level
o Each filter has a capacity of 10.6 MLD according to the
. drinking water permit so all of the filters are needed for
191 UV System 3 Solenoid Valve| SuTace Water|Surface Water IFfe® Celleny Fiegess Valve Missing Yes 2017 NA VIQUA A496579 20 o [ GO W2 2 1 |meeting the licence 3 |35 |32|s 1200]8 1740 2
Facilities | Treatment Plant (Basement) Electrical VDC o/ "
e The redundancy is 0% with all 4 filters
Score decreased from 4 to 1; filter for internal use; not
distribution or production.
e Assuming on UV reactor per filter which is necessary for
achieving the disinfection level
e Each filter has a capacity of 10.6 MLD according to the
. drinking water permit so all of the filters are needed for
192 |UV System 4 Solenoid Valve | SUrace Water| Surface Water Pipe Gallery Process Valve Missing Yes 2017 NA VIQUA A546863 20 in | 89 Walts/24 2 1 |meeting the licence 3 |35|32|$ 1200[8$ 1740] 2
Facilities | Treatment Plant (Basement) Electrical VvVDC ; ] y
e The redundancy is 0% with all 4 filters
Score decreased from 4 to 1; filter for internal use; not
distribution or production.
193 Surface wash booster pump Surfac‘_s_ Water Surface Water Pipe Gallery Proces_s Pump Missing Yes 1986 NA Peerless PUmp 428711 277 GPM 3 2 e Losing surface v'vash will affect f_||ter performance on the 34 | 20 | 14| $ 10600| § 15370 6
no. 2 Facilities | Treatment Plant (Basement) Mechanical long-term but won't affect production
194 Surface wash booster pump Surfacg_\_Nater Surface Water Pipe Gallery Proces_s Pump Missing Yes 1986 NA Peerless Pump 428711 277 GPM 3 2 e Losing surface v'vash will affect f_llter performance on the 34 | 20 | 14| $ 10600| § 15370 6
no. 1 Facilities | Treatment Plant (Basement) Mechanical long-term but won't affect production
195 Surface wash booster pump Surfacc_s_\_Nater Surface Water Pipe Gallery Procgss Motor Missing Yes 1986 NA U.S. Motors R M-082194328 25 HP 575V/60HZ/3 2 P e Losing surface v'vash will affect f_||ter performance on the 34 | 20 |14|$ 1000|$ 1450 4
no. 1 motor Facilities | Treatment Plant (Basement) Electrical long-term but won't affect production
196 Surface wash booster pump Surfacg_\_Nater Surface Water Pipe Gallery Procgss Motor Missing Yes 1986 NA U.S. Motors R M-102482728 25 HP 575V/60HZ/3 P 2 e Losing surface v'vash will affect f_llter performance on the 34 |20 |14|$ 1000]$ 1450 4
no. 2 motor Facilities | Treatment Plant (Basement) Electrical Ph long-term but won't affect production
197 Valve gate,_surface wash Surfacc_s_\_Nater Surface Water Pipe Gallery Proces_s Valve 300000695 Yes 1986 NA SiE 200 WOG 4 in 3 2 e Losing surface v'vash will affect f_||ter performance on the 34 | 35 1 $ 1000| $ 1450 6
line Facilities  |Treatment Plant (Basement) Mechanical long-term but won't affect production
198 | valve BFP, scour system | SUrace Water| Surface Water Pipe Gallery Process Valve | 300000378 |  Yes 1986 NA Watts 909 161167 4 in 3 2 |® Losing surface wash will affect filter performance onthe | 5, | 55 | 1 | ¢ 2800|§ 4060| 6
Facilities  |Treatment Plant (Basement) Mechanical long-term but won't affect production
199 Valve gate,_surface wash Surfacc_s_\_Nater Surface Water Pipe Gallery Proces_s Valve 300000694 Yes 1986 NA SiE 200 WOG 4 in 3 2 e Losing surface v'vash will affect f_||ter performance on the 34 | 35 1 $ 1000| $ 1450 6
line Facilities  |Treatment Plant (Basement) Mechanical long-term but won't affect production
200 Valve, gate W surface wash Surfacg_\_Nater Surface Water Pipe Gallery Proces_s Valve 300000693 Yes 1986 NA Jenkins 200 WOG 4 in 3 2 e Losing surface v'vash will affect f_llter performance on the 34 | 35 1 $ 1000 $ 1450 6
pump discharge Facilities  |Treatment Plant (Basement) Mechanical long-term but won't affect production
201 Valve, gate E_ surface wash Surfacc_s_\_Nater Surface Water Pipe Gallery Proces_s Valve 300000690 Yes 1986 NA SiE 200 WOG 4 in 3 2 e Losing surface v'vash will affect f_||ter performance on the 34 | 35 1 $ 1000| $ 1450 6
pump discharge Facilities  |Treatment Plant (Basement) Mechanical long-term but won't affect production
202 Valve, gate E s_urface wash Surfacg_\_Nater Surface Water Pipe Gallery Proces_s Valve 300000688 Yes 1986 NA Jenkins 200 WOG 6 in 3 2 e Losing surface v'vash will affect f_llter performance on the 34 | 35 1 $ 1200 $ 1740 6
pump inlet Facilities | Treatment Plant (Basement) Mechanical long-term but won't affect production
203 Valve, gate W surface wash Surfacc_s_\_Nater Surface Water Pipe Gallery Proces_s Valve 300000691 Yes 1986 NA SiE 200 WOG 6 in 3 2 e Losing surface v'vash will affect f_||ter performance on the 34 | 35 1 $ 1200] $ 1,740 6
pump supply Facilities  |Treatment Plant (Basement) Mechanical long-term but won't affect production
204 Valve Check west surface Surfacg_\_Nater Surface Water Pipe Gallery Proces_s Valve 300000692 No 1986 NA Not available Not_ Not available 4 in 3 2 e Losing surface v'vash will affect f_llter performance on the 34 | 35 1 $ 3500|$ 5075 6
wash pump Facilities | Treatment Plant (Basement) Mechanical available long-term but won't affect production
205 Valve gate, surface wash Surfacc_s_\_Nater Surface Water Pipe Gallery Proces_s Valve 300000687 Yes 1986 NA SiE 200 WOG 4 in 3 2 e Losing surface v'vash will affect f_||ter performance on the 34 | 35 1 $ 1000| $ 1450 6
pump bypass Facilities  |Treatment Plant (Basement) Mechanical long-term but won't affect production
o Plant water supply is needed for cooling the pumps and
providing the needed potable water across the plant but is not
206 Valve gate, plant water Suﬁacg'Water Surface Water Pipe Gallery Procesl,s Valve 300000685 Yes 1986 NA Jenkins 200 WOG 6 in 3 5 crucial for running . 34 | 35 1 $ 1200] $ 1740 15
supply Facilities | Treatment Plant (Basement) Mechanical o No redundancy is available for the water supply system
Score increased from 4 to 5; no redundancy
o Plant water supply is needed for cooling the pumps and
providing the needed potable water across the plant but is not
207 Valve gate, plant water Surfacc_s_\_Nater Surface Water Pipe Gallery Proces_s Valve 300000686 Yes 1986 NA SiE 200 WOG 6 in 3 5 crucial for running ) 34 | 35 1 $ 1200] $ 1,740 15
supply pump bypass Facilities  |Treatment Plant (Basement) Mechanical e No redundancy is available for the water supply system
Score increased from 4 to 5; no redundancy
o Plant water supply is needed for cooling the pumps and
providing the needed potable water across the plant but is not
Valve gate, plant water  |Surface Water|Surface Water Pipe Gallery Process . . crucial for running
208 meter bypass Facilities | Treatment Plant (Basement) Mechanical valve 300000684 Yes 1986 NA Jenkins 200 WOG 6 n 8 5 o No redundancy is available for the water supply system 341 3% ! § 12001 % 1,740 =
Score increased from 4 to 5; no redundancy
o Plant water supply is needed for cooling the pumps and
providing the needed potable water across the plant but is not
209 Valve gate, plant water Surfacc_s_\_Nater Surface Water Pipe Gallery Proces_s Valve 300000683 Yes 1986 NA SiE 200 WOG 6 in 3 5 crucial for running ) 34 | 35 1 $ 1200] $ 1,740 15
supply Facilities  |Treatment Plant (Basement) Mechanical e No redundancy is available for the water supply system
Score increased from 4 to 5; no redundancy
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e Plant water supply is needed for cooling the pumps and
providing the needed potable water across the plant but is not
. Surface Water|Surface Water Pipe Gallery Process - Not . . crucial for running
210 | Strainer, plant water supply Facilities | Treatment Plant (Basement) Mechanical Valve Missing No 1986 NA Rockwell available Not available 4 n 3 5 e No redundancy is available for the water supply system 3413 ! $ 39001 % 5655 5
Score increased from 4 to 5; no redundancy
211 Valve Check east surface Surfac‘_s_ Water Surface Water Pipe Gallery Proces_s Valve 300000689 No 1986 NA Not available Not_ Not available 4 n 3 2 e Losing surface v'vash will affect f_||ter performance on the 34 | 35 1 $ 3500|$ 5075 6
wash pump Facilities  |Treatment Plant (Basement) Mechanical available long-term but won't affect production
212 surface yvash pump no. 1 Surfacg_\_Nater Surface Water Pipe Gallery Procgss Disconnect Missing Yes 1986 NA Westinghouse NU362 60 A 600V/3Ph 2 2 e Losing surface v'vash will affect f_llter performance on the 34| 25| 9% 1000]$ 1450 4
disconnect Facilities | Treatment Plant (Basement) Electrical long-term but won't affect production
213 surface yvash pump no. 2 Surfacc_s_\_Nater Surface Water Pipe Gallery Procgss D Missing Yes 1986 NA Westinghouse NU362 60 A 600V/3Ph 2 2 e Losing surface v'vash will affect f_||ter performance on the 34| 25| 9|$ 1000]|$ 1450 4
disconnect Facilities  |Treatment Plant (Basement) Electrical long-term but won't affect production
214 DP-ED step down Surfact_e_\_Nater Surface Water Pipe Gallery Procgss Transformer| Missing Yes 1986 NA Polygon SH1-15CR- 5688-20 844 10 kV 600V/3Ph 2 5 e The transformers are needed to run the plant 34|25 -9|% 1500 % 2175 10
transformer for panel Facilities | Treatment Plant (Basement) Electrical 3C
215 IDIPE1S) S o Surfac_e_\_Nater S Wit IFfe® Celleny Procgss Transformer| Missing Yes 1986 NA Polygon nfiAE(CiRe 5803-10 25 kVa 600V/3Ph 2 5 e The transformers are needed to run the plant 34 | 25| -9 |$ 2800 $ 4,060 10
transformer for panel Facilities | Treatment Plant (Basement) Electrical 3C
Unique asset with similar description could not be identified in
the as-built drawings.
Valve gate inline booster | Surface Water|Surface Water Pipe Gallery Process . .
216 pump Facilites | Treatment Plant (Basement) Mechanical Valve 300000699 No 1986 NA Jenkins 200woG 4 n 8 4 Based on PUC comment that the inline booster pump was 34 | 3 L $ 1000 § 1,450 12
needed to supply carrier water for the chemical system then it
was increased to 4 along with associated assets
Unique asset with similar description could not be identified in
the as-built drawings.
Valve gate inline booster |Surface Water|Surface Water Pipe Gallery Process . .
2l pump Facilities  |Treatment Plant (Basement) Mechanical Vete SO e ilefEd BER JEtES ARy veE 4 n 8 & Based on PUC comment that the inline booster pump was || &= t $ 1000 3 450 2
needed to supply carrier water for the chemical system then it
was increased to 4 along with associated assets
Unique asset with similar description could not be identified in
the as-built drawings.
Valve butterfly inline booster |Surface Water|Surface Water Pipe Gallery Process . Not .
218 pump Facilites | Treatment Plant (Basement) Mechanical Valve 300000700 No 1986 NA Not available available 4 in 8 4 Based on PUC comment that the inline booster pump was 34 | 3 L $ 1125) % 1,631 12
needed to supply carrier water for the chemical system then it
was increased to 4 along with associated assets
Unique asset with similar description could not be identified in
the as-built drawings.
Valve butterfly inline booster |Surface Water |Surface Water Pipe Gallery Process . Not .
2 bypass Facilities | Treatment Plant (Basement) Mechanical Vete SO e ilefEd BER petiavaiee available 4 n 8 4 Based on PUC comment that the inline booster pump was || &= t iz & 581 2
needed to supply carrier water for the chemical system then it
was increased to 4 along with associated assets
Unique asset with similar description could not be identified in
the as-built drawings.
Valve check inline booster |Surface Water|Surface Water Pipe Gallery Process . Not .
220 bypass Facilities | Treatment Plant (Basement) Mechanical valve 300000701 No 1986 NA Not available available 4 n s 4 Based on PUC comment that the inline booster pump was 34| 35 L $ 350018 5075 12
needed to supply carrier water for the chemical system then it
was increased to 4 along with associated assets
Unique asset with similar description could not be identified in
the as-built drawings.
Valve gate inline booster | Surface Water|Surface Water Pipe Gallery Process
2 pump Facilities  |Treatment Plant (Basement) Mechanical P SUTguEE VeS8 A DR eSS U (2D Y | A 2 4 Based on PUC comment that the inline booster pump was 2 A ||| 8 | & 2 &
needed to supply carrier water for the chemical system then it
was increased to 4 along with associated assets
Unique asset with similar description could not be identified in
the as-built drawings.
Valve gate inline booster | Surface Water|Surface Water Pipe Gallery Process
222 pump motor Facilites | Treatment Plant (Basement) Electrical Motor 300000593 Yes 2015 NA WEG JMO10504W 10 HP 600V/3Ph 2 4 Based on PUC comment that the inline booster pump was 5 20 | 151§ 4000 § 5800 8
needed to supply carrier water for the chemical system then it
was increased to 4 along with associated assets
Unique asset with similar description could not be identified in
the as-built drawings.
Valve gate inline booster |Surface Water|Surface Water Pipe Gallery Process . . .
228 pump disconnect Facilities  |Treatment Plant (Basement) Electrical (DI SEDEE! Sl e e DR WHESIE Tese MUBS: EC & CERE 2 & Based on PUC comment that the inline booster pump was @@ | e I8 &
needed to supply carrier water for the chemical system then it
was increased to 4 along with associated assets
Unique asset with similar description could not be identified in
the as-built drawings.
Valve pressure control inline |Surface Water|Surface Water Pipe Gallery Process .
224 booster pump Facilities | Treatment Plant (Basement) Mechanical Valve 300000594 No 2018 NA Singer 1 4 Based on PUC comment that the inline booster pump was 2 313318 675| 979 4
needed to supply carrier water for the chemical system then it
was increased to 4 along with associated assets
225 DIPHEE e Aot SUREED WIS Wl Chemical Faciliies | Process |t oroimer | Missing Yes 1986 NA Polygon SH1-25CR- | 5803.5 25 kva 600V/3Ph 2 5 |e The transformers are needed to run the plant 34 | 25| -9 |$ 280[$ 40860| 10
transformer for panel Facilities | Treatment Plant (M) - Alum Electrical 3C
e Each filter has a capacity of 10.6 MLD according to the
206 Valve filter #1 filtrate Suﬁacg'Water Surface Water Pipe Gallery Procesl,s Valve 300000236 No 1986 NA JENKINS AB 2544 14 in 3 4 drlnk|'ng watgr permit so all of the filters are needed for 34 | 35 1 $ 3000 $ 4350 12
Facilities | Treatment Plant (Basement) Mechanical EM meeting the licence
e The redundancy is 0% with all 4 filters
e Each filter has a capacity of 10.6 MLD according to the
207 Valve act_uator filter #1 Surfac‘_s_ Water Surface Water Pipe Gallery Procgss Actuator | 300000236 Yes 1986 NA Limitorque 4 04 HP 120 VAC 3 4 dr|nk|_ng wate_r permit so all of the filters are needed for 34| 25| 9% 6000|$ 8700 12
filtrate Facilities | Treatment Plant (Basement) Electrical meeting the licence
e The redundancy is 0% with all 4 filters
e Each filter has a capacity of 10.6 MLD according to the
208 Valve ac'Fuator filter #2 Suﬁacg'Water Surface Water Pipe Gallery Procgss Actuator | 300000237 Yes 1986 NA Limitorque 4 04 HP 120 VAC 3 4 drlnk|'ng watgr permit so all of the filters are needed for 3a | 25| 9|s 6000|$ 8700 12
filtrate Facilities | Treatment Plant (Basement) Electrical meeting the licence
e The redundancy is 0% with all 4 filters
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e Each filter has a capacity of 10.6 MLD according to the
209 Valve filter #2 filtrate Surfac'e_\'Nater Surface Water Pipe Gallery Procegs Valve 300000237 No 1986 NA JENKINS AB 2544 14 in 3 4 dr|nk|'ng watgr permit so all of the filters are needed for 34 | 35 1 $ 3000| $ 4350 12
Facilities | Treatment Plant (Basement) Mechanical EM meeting the licence
e The redundancy is 0% with all 4 filters
e Each filter has a capacity of 10.6 MLD according to the
230 Valve filter #3 filtrate Surfacg_\_Nater Surface Water Pipe Gallery Proces_s Valve 300000238 No 1986 NA JENKINS AB 2544 14 in 3 4 dr|nk|_ng wate_r permit so all of the filters are needed for 34 | 35 1 $ 3000 $ 4350 12
Facilities  |Treatment Plant (Basement) Mechanical EM meeting the licence
e The redundancy is 0% with all 4 filters
e Each filter has a capacity of 10.6 MLD according to the
231 Valve ac?uator filter #3 Surfacg_ Water Surface Water Pipe Gallery Procgss Actuator | 300000238 Yes 1986 NA Ui 4 0.4 HP 120 VAC 3 4 dr|nk|'ng watgr permit so all of the filters are needed for 34| 25| 9|$ 6000 $ 8700 12
filtrate Facilities | Treatment Plant (Basement) Electrical meeting the licence
e The redundancy is 0% with all 4 filters
e Each filter has a capacity of 10.6 MLD according to the
232 Valve ac?uator filter #4 Surfacg_\_Nater Surface Water Pipe Gallery Procgss Actuator | 300000239 Yes 1986 NA Limitorque 4 04 HP 120 VAC 3 4 dr|nk|_ng wate_r permit so all of the filters are needed for 34| 25| 9% 6000|$ 8700 12
filtrate Facilities | Treatment Plant (Basement) Electrical meeting the licence
e The redundancy is 0% with all 4 filters
e Each filter has a capacity of 10.6 MLD according to the
233 Valve filter #4 filtrate Surfac'e_\'Nater Surface Water Pipe Gallery Procegs Valve 300000239 No 1986 NA JENKINS AB 2544 14 in 3 4 dr|nk|'ng watgr permit so all of the filters are needed for 34 | 35 1 $ 3000| $ 4350 12
Facilities | Treatment Plant (Basement) Mechanical EM meeting the licence
e The redundancy is 0% with all 4 filters
234 Valve Butterfly BW waste Surfacg_\_Nater Surface Water Pipe Gallery Proces_s Valve 300000680 No 1986 NA JENKINS AAB 2544 24 in 3 5 e This valve is needed to allow filter backwash which is 34 | 35 1 $ 12,000| § 17,400 15
header isolation Facilities | Treatment Plant (Basement) Mechanical HM necessary to run the plant
235 Valve Butte_rﬂy BW tank 1 Surfacc_s_\_Nater Surface Water Pipe Gallery Proces_s Valve 300000681 No 1986 NA JENKINS AAB 2544 24 in 3 4 e The packwash tanks has a full redundancy and losing one 34 | 35 1 $ 12,000| § 17,400 12
inlet Facilities  |Treatment Plant (Basement) Mechanical HM tank will reduce the redundancy
236 Valve Buttgrﬂy BW tank 2 Surfacg_\_Nater Surface Water Pipe Gallery Proces_s Valve 300000682 No 1986 NA JENKINS AAB 2544 24 in 3 4 e The _backwash tanks has a full redundancy and losing one 34 | 35 1 $ 12,000| § 17,400 12
inlet Facilities  |Treatment Plant (Basement) Mechanical HM tank will reduce the redundancy
Valve plug, suction sludge |Surface Water|Surface Water Pipe Gallery Process . . e The sludge valves will be needed during BW tank operation
220 pump BW Tank No. 2 Facilities | Treatment Plant (Basement) Mechanical Vel SoTOTkE o etz R 22 & in % g but the tank can still be used & || = t CRNCCCOl R 2
. . 150-952- . . . .
Valve actuator plug, suction |Surface Water|Surface Water Pipe Gallery Process 5o |02728-75222- 110V/single e The sludge valves will be needed during BW tank operation
238 sludge pump, BW tank No. 2|  Facilites  |Treatment Plant (Basement) Mechanical Valve 300000188 Yes 1986 NA Keystone Valve ggg m 02 11 A phase/60 Hz 2 8 but the tank can still be used 34 | 35 L $ 5000 § 7,250 6
Valve plug, suction sludge |Surface Water|Surface Water Pipe Gallery Process - . . o The sludge valves will be needed during BW tank operation
2 pump BW Tank No. 1 Facilities  |Treatment Plant (Basement) Mechanical Vete il e ilefEd BER Rz 4 in 4 & but the tank can still be used || &= t $ 1000 3 450 2
. . 150-952- . . . .
Valve actuator plug, suction |Surface Water|Surface Water Pipe Gallery Process - 7o |02563-72491- 110V/single e The sludge valves will be needed during BW tank operation
240 sludge pump, BW tank No. 1 Facilities | Treatment Plant (Basement) Mechanical Valve Missing Yes 1986 NA Keystone Valve ggg m 01 11 A phase/60 Hz 2 8 but the tank can still be used 34 | 35 L $ 5000 § 7,250 6
241 Valve plug, BW taqk sludge Surfacc_s_\_Nater Surface Water Pipe Gallery Proces_s Valve 300000671 Yes 1986 NA Dezurik EJa 907059 4 in P 3 e The sludge valvgs will be needed during BW tank operation 34 | 35 1 $ 1000| $ 1450 6
pump 1 suction Facilities  |Treatment Plant (Basement) Mechanical but the tank can still be used
242 Valve plug, BW taqk sludge Surfacg_\_Nater Surface Water Pipe Gallery Proces_s Valve 300000675 Yes 1986 NA Dezurik EJa 907059 4 in P 3 e The sludge valve_s will be needed during BW tank operation 34 | 35 1 $ 1000 $ 1450 6
pump 2 suction Facilities | Treatment Plant (Basement) Mechanical but the tank can still be used
Surface Water|Surface Water Pipe Gallery Process . . e The sludge valves will be needed during BW tank operation
243 | Valve plug, sludge pump 2 Facilties | Treatment Plant (Basement) Wl Valve 300000677 No 1986 NA Dezurik EJ4 907059 4 in 2 & ey T 34 | 35 1 $ 1000 $ 1,450 6
Surface Water|Surface Water Pipe Gallery Process . . e The sludge valves will be needed during BW tank operation
244 | Valve plug, sludge pump 1 Facilties | Treatment Plant (Basement) Mechanical Valve 300000673 No 1986 NA Dezurik EJ4 907059 4 in 2 3 but the tank can still be used 34 | 35 1 $ 1000 $ 1,450 6
245 Valve plug, sludge pump 1 Surfacc_s_\_Nater Surface Water Pipe Gallery Proces_s Valve 300000674 No 1986 NA Dezurik EJa 907059 4 n 2 3 e The sludge valvgs will be needed during BW tank operation 34 | 35 1 $ 1000| $ 1450 6
(to truck) Facilities | Treatment Plant (Basement) Mechanical but the tank can still be used
246 Valve plug, sludge pump 2 Surfacg_\_Nater Surface Water Pipe Gallery Proces_s Valve 300000678 No 1986 NA Dezurik EJa 907059 4 in P 3 e The sludge valve_s will be needed during BW tank operation 34 | 35 1 $ 1000 $ 1450 6
(to truck) Facilities | Treatment Plant (Basement) Mechanical but the tank can still be used
247 Valve Butterfly Raw Water Surfac‘_s_ Water Surface Water Pressure Reducmg Proces_s Valve 300000756 Yes 1986 NA SiE 1508 AB2544KO0A2 30 in P 3 e Losing one rawowater well bring the Low lift pumping 34 | 35 1 $ 18500| § 26,825 6
Well 2 Inlet Facilities | Treatment Plant Station Mechanical redundancy to 50%
Assuming that this is the LIT needed to triger low level alarms
248 Valve low lift Water Level Surfacg_\_Nater Surface Water Pressure Reducmg Proces_s Valve 300000240 Yes 1986 NA Power Plant Supply 1502843683 30 in P 3 for the LLPs operation then_th|s can cause operational N 34 | 35 1 $ 10,000| § 14,500 6
Control Facilities | Treatment Plant Station Mechanical Company problems over the long run if not functioning properly so it is
assumed to be a critical asset.
249 Valve Butterfly Filter 1 Surfac'e_\'Nater Surface Water Pipe Gallery (Main Procegs Valve 300000715 Yes 1986 NA Jenkins 2242 EL 4 in 200 PSIG 3 2 o Losing surface v'vash will affect fllter performance on the 34 | 35 1 $ 1125 $ 1631 6
Surface Wash Facilities | Treatment Plant Floor) Mechanical long-term but won't affect production
250 Valve Butterfly Filter 1 Suﬁacg'Water Surface Water Pipe Gallery (Main Procesl,s Valve 300000717 Yes 1986 NA Jenkins 2249 EL 4 in 200 PSIG 3 2 o Losing surface v'vash will affect f]lter performance on the 34 | 35 1 $ 1125 % 1631 6
Surface Wash Facilities | Treatment Plant Floor) Mechanical long-term but won't affect production
e Each filter has a capacity of 10.6 MLD according to the
Valve Butterfly Filter 1 Surface Water|Surface Water Pipe Gallery (Main Process . . 1700 RPM, 575 drinking water permit so all of the filters are needed for
2 Backwash Facilities | Treatment Plant Floor) Mechanical Vel St Ves el bR Jeldis 2 n Volts, .33 HP 2 & meeting the licence & | e t SNI0/000Jif$ 4500 &
e The redundancy is 0% with all 4 filters
e Each filter has a capacity of 10.6 MLD according to the
Actuator Valve Butterfly  [Surface Water |Surface Water Pipe Gallery (Main Process - . 1700 RPM, 575 drinking water permit so all of the filters are needed for N
252 Filter 1 Backwash Facilities | Treatment Plant Floor) Electrical Actuator | 300000718 Yes 1986 NA Limitorque 20 n Volts, .33 HP 2 4 meeting the licence 34| 25 9 |% 6000 % 8700 8
e The redundancy is 0% with all 4 filters
e Each filter has a capacity of 10.6 MLD according to the
253 Actuatgr Valve Bytterﬂy Surfacg_ Water Surface Water Pipe Gallery (Main Procgss Actuator | 300000714 Yes 1986 NA Ui 39321 2 in NA 2 4 dr|nk|'ng watgr permit so all of the filters are needed for 34| 25| 9% 6000 % 8700 8
Filter 1 Drain Facilities | Treatment Plant Floor) Electrical meeting the licence
e The redundancy is 0% with all 4 filters
e Each filter has a capacity of 10.6 MLD according to the
254 | Valve Butterfly Filter 1 Drain | SUrface Water\Surface Water | Pipe Gallery (Main | Process Vave | 300000714  No 1986 NA Jenkins - ; 24 in 4 4  |drinking water permit 5o all of the filters are needed for 34|35 | 1 |$12000|$ 17400 16
Facilities  |Treatment Plant Floor) Mechanical meeting the licence
e The redundancy is 0% with all 4 filters
255 Valve Piston Filter 1 Surface Surfac'e_\'Nater Surface Water Pipe Gallery (Main Procegs Valve 300000716 No 1986 NA Jenkins 2242 EL 4 in 200 PSIG 3 2 o Losing surface v'vash will affect fllter performance on the 34 | 35 1 $ 4700 $ 6,815 6
Wash Facilities | Treatment Plant Floor) Mechanical long-term but won't affect production
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e Each filter has a capacity of 10.6 MLD according to the
256 | Valve Butterfly Filter 1 Inlet Suﬁacg'Water Surface Water Pipe Gallery (Main Procesl,s Valve 300000713 Yes 1986 NA Jenkins M030814 24 in 1700 RPM, 575 2 4 drlnk|'ng watgr permit so all of the filters are needed for 34 | 35 1 $ 12,000| § 17,400 8
Facilities | Treatment Plant Floor) Mechanical Volts, 1 HP meeting the licence
e The redundancy is 0% with all 4 filters
e Each filter has a capacity of 10.6 MLD according to the
257 Valve Plug Floc Tank 2 Surfacc_s_\_Nater Surface Water Pipe Gallery (Main Proces_s Valve 300000739 No 1986 NA DEZURIK 6 in 2 4 dr|nk|_ng wate_r permit so all of the filters are needed for 34 | 35 1 $ 1200] $ 1,740 8
Drain Valve Facilities  |Treatment Plant Floor) Mechanical meeting the licence
e The redundancy is 0% with all 4 filters
e Each filter has a capacity of 10.6 MLD according to the
258 Valve Plug Flloc Tank 1 Suﬁacg'Water Surface Water Pipe Gallery (Main Procesl,s Valve 300000740 No 1986 NA DEZURIK 6 in 2 4 drlnk|'ng watgr permit so all of the filters are needed for 34 | 35 1 $ 1200 $ 1740 8
Drain Facilities | Treatment Plant Floor) Mechanical meeting the licence
e The redundancy is 0% with all 4 filters
e Each filter has a capacity of 10.6 MLD according to the
259)|\Valve Butterfiy|Eiter2liniet] oo naceiWaten SirfaceWateriis | (RipeiGalieryi(Maing| SHiRrocess Valve | 300000719 |  Yes 1986 NA Limitorque 039332 24 in NOCONP 3 o |l e e e el of e i e meeiie o 34| 35| 1 |$12000|$ 17400 12
Facilities  |Treatment Plant Floor) Mechanical meeting the licence
e The redundancy is 0% with all 4 filters
e Each filter has a capacity of 10.6 MLD according to the
260 | Valve Butterfly Filter 2 Drain | SUrface Water\Surface Water | Pipe Gallery (Main | Process Valve | 300000720 |  Yes 1986 NA Jenkins 290356 24 in 4 4  |drinking water permit so all of the filters are needed for 34|35 | 1 |$12000|$ 17400 16
Facilities | Treatment Plant Floor) Mechanical meeting the licence
e The redundancy is 0% with all 4 filters
e Each filter has a capacity of 10.6 MLD according to the
261 Actuatqr Valve Butterﬂy Surfacc_s_\_Nater Surface Water Pipe Gallery (Main Procgss Actuator | 300000720 Yes 1986 NA Limitorque 24 in 2 4 dr|nk|_ng wate_r permit so all of the filters are needed for 34| 25| 9% 6000|$ 8700 8
Filter 2 Drain Facilities  |Treatment Plant Floor) Electrical meeting the licence
e The redundancy is 0% with all 4 filters
262 Valve Butterfly Filter 2 Suﬁacg'Water Surface Water Pipe Gallery (Main Procesl,s Valve 300000721 Yes 1986 NA Jenkins 4 in 200 PSIG 3 2 o Losing surface v'vash will affect f||ter performance on the 34 | 35 1 $ 1125| 8 1,631 6
Surface Wash Facilities | Treatment Plant Floor) Mechanical long-term but won't affect production
263 Valve Piston Filter 2 Surface Surfac'e_\'Nater Surface Water Pipe Gallery (Main Procegs Valve 300000722 No 1986 NA _ _ B 4 in 2 2 o Losing surface v'vash will affect fllter performance on the 34 | 35 1 $ 4700 $ 6815 4
Wash Facilities | Treatment Plant Floor) Mechanical long-term but won't affect production
264 Valve Butterfly Filter 2 Suﬁacg'Water Surface Water Pipe Gallery (Main Procesl,s Valve 300000723 Yes 1986 NA Jenkins 2037EL 4 in 200 PSIG P 2 o Losing surface v'vash will affect f||ter performance on the 34 | 35 1 $ 1125 % 1631 4
Surface Wash Facilities | Treatment Plant Floor) Mechanical long-term but won't affect production
e Each filter has a capacity of 10.6 MLD according to the
265 Valve Butterfly Filter 2 Surfac'e_\'Nater Surface Water Pipe Gallery (Main Procegs Valve 300000724 Yes 1986 NA Jenkins 20 in 2 4 dr|nk|'ng watgr permit so all of the filters are needed for 34 | 35 1 $ 10,000| $ 14,500 8
Backwash Facilities | Treatment Plant Floor) Mechanical meeting the licence
e The redundancy is 0% with all 4 filters
e Each filter has a capacity of 10.6 MLD according to the
Actuator Valve Butterfly  [Surface Water |Surface Water Pipe Gallery (Main Process - . 1700 RPM, 575 drinking water permit so all of the filters are needed for
266 Filter 2 Backwash Facilities | Treatment Plant Floor) Electrical Actuator | 300000724 Yes 1986 NA Limitorque 20 n Volts, .33 HP 2 4 meeting the licence 341251 98§ 6000 § 8700 8
e The redundancy is 0% with all 4 filters
e Each filter has a capacity of 10.6 MLD according to the
267 | Valve Butterfly Filter 3 Inlet | SUriace Water|Surface Water | Pipe Gallery (Main | - Process Valve | 300000725| Yes 1986 NA Jenkins 039332 24 in 2 a |G v (PR ew ell Gl e il ae RERile fer 34 | 35| 1 |$12000|$ 17400 8
Facilities | Treatment Plant Floor) Mechanical meeting the licence
e The redundancy is 0% with all 4 filters
e Each filter has a capacity of 10.6 MLD according to the
268 Actuatqr Valve Butterfly Sun‘acg_\_Nater Surface Water Pipe Gallery (Main Procgss Actuator | 300000725 Yes 1986 NA Limitorque 1039325 24 in NOCONP P 4 dr|nk|_ng wate_r permit so all of the filters are needed for 34| 25| 9% 6000|$ 8700 8
Filter 3 Inlet Facilities | Treatment Plant Floor) Electrical meeting the licence
e The redundancy is 0% with all 4 filters
e Each filter has a capacity of 10.6 MLD according to the
269 | Valve Butterfly Fiiter 3 Drain | SUriace Water\Surface Water | Pipe Gallery (Main | - Process Valve | 300000726 | Yes 1986 NA Jenkins 24 in 2 a |l v (PR ew ell Gl e il e Rl fer 34 | 35| 1 |$12000|$ 17400 8
Facilities | Treatment Plant Floor) Mechanical meeting the licence
e The redundancy is 0% with all 4 filters
e Each filter has a capacity of 10.6 MLD according to the
270 Actuatqr Valve Butterﬂy Sun‘acg_\_Nater Surface Water Pipe Gallery (Main Proces_s Valve 300000726 Yes 1986 NA Limitorque P 4 dr|nk|_ng wate_r permit so all of the filters are needed for 34 | 35 1 $ 5000| $ 7.250 8
Filter 3 Drain Facilities  |Treatment Plant Floor) Mechanical meeting the licence
e The redundancy is 0% with all 4 filters
Valve Butterfly Filter 3 Surface Water|Surface Water Pipe Gallery (Main Process _ _ B . o Losing surface wash will affect filter performance on the
2 Surface Wash Facilities | Treatment Plant Floor) Mechanical Vel 2y i 2008 bR 2 n g 2 long-term but won't affect production (12318358 R2GH RSEN(A125] RS RRRTICo &
272 Valve Butterfly Filter 3 Suﬁacg'Water Surface Water Pipe Gallery (Main Procesl,s Valve 300000729 Yes 1986 NA Jenkins 2232EL 4 in 200 PSIG 3 2 o Losing surface v'vash will affect f||ter performance on the 34 | 35 1 $ 1125 % 1631 6
Surface Wash Facilities | Treatment Plant Floor) Mechanical long-term but won't affect production
273 Valve Piston Filter 3 Surface Surfac'e_\'Nater Surface Water Pipe Gallery (Main Procegs Valve 300000728 No 1986 NA _ _ B 4 in 2 2 o Losing surface v'vash will affect fllter performance on the 34 | 35 1 $ 4700| $ 6815 4
Wash Facilities | Treatment Plant Floor) Mechanical long-term but won't affect production
e Each filter has a capacity of 10.6 MLD according to the
274 Valve Butterfly Filter 3 Suﬁacg'Water Surface Water Pipe Gallery (Main Procesl,s Valve 300000730 Yes 1986 NA Jenkins 20 in 2 4 drlnk|'ng watgr permit so all of the filters are needed for 34 | 35 1 $ 10,000| $ 14,500 8
Backwash Facilities | Treatment Plant Floor) Mechanical meeting the licence
e The redundancy is 0% with all 4 filters
e Each filter has a capacity of 10.6 MLD according to the
275 Actu_ator Valve Butterfly Surfacc_s_\_Nater Surface Water Pipe Gallery (Main Procgss Actuator | 300000730 Yes 1986 NA Limitorque 1700 RPM, 575 P 4 dr|nk|_ng wate_r permit so all of the filters are needed for 34| 25| 9% 6000|$ 8700 8
Filter 3 Backwash Facilities  |Treatment Plant Floor) Electrical Volts meeting the licence
e The redundancy is 0% with all 4 filters
e Each filter has a capacity of 10.6 MLD according to the
276 | Valve Butterfly Filter 4 Inlet | >Uriace Water\Surface Water | Pipe Gallery (Main | Process Valve | 300000731 |  Yes 1986 NA Jenkins 24 in 2 4  |drinking water permit so all of the filters are needed for 34|35 | 1 |$12000|8 17400 8
Facilities | Treatment Plant Floor) Mechanical meeting the licence
e The redundancy is 0% with all 4 filters
e Each filter has a capacity of 10.6 MLD according to the
277 Actuatqr Valve Butterfly Surfacc_s_\_Nater Surface Water Pipe Gallery (Main Procgss Actuator | 300000731 Yes 1986 NA Limitorque 1039324 24 in NOCONP 2 4 dr|nk|_ng wate_r permit so all of the filters are needed for 34| 25| 9% 6000|$ 8700 8
Filter 4 Inlet Facilities  |Treatment Plant Floor) Electrical meeting the licence
e The redundancy is 0% with all 4 filters
e Each filter has a capacity of 10.6 MLD according to the
278 | Valve Butterfly Fiter 4 Drain | SUrface Water\Surface Water | Pipe Gallery (Main | Process Valve | 300000732|  Yes 1986 NA Jenkins 24 in 2 4  |drinking water permit so all of the filters are needed for 34 |35| 1 |$12000|$ 17400 8
Facilities | Treatment Plant Floor) Mechanical meeting the licence
e The redundancy is 0% with all 4 filters
e Each filter has a capacity of 10.6 MLD according to the
279 Actuatqr Valve Butterﬂy Surfacc_s_\_Nater Surface Water Pipe Gallery (Main Procgss Actuator | 300000732 Yes 1986 NA Limitorque NV P 4 dr|nk|_ng wate_r permit so all of the filters are needed for 34| 25| 9% 6000|$ 8700 8
Filter 4 Drain Facilities  |Treatment Plant Floor) Electrical meeting the licence
e The redundancy is 0% with all 4 filters
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280 Valve Butterfly Filter 4 Surface Water|Surface Water Pipe Gallery (Main Process Valve 300000733 Yes 1986 NA Jenkins 4 in 200 PSIG P 2 o Losing surface wash will affect filter performance on the 34 | 35 1 $ 1125 8 1631 4
Surface Wash Facilities | Treatment Plant Floor) Mechanical long-term but won't affect production ! .
Valve Butterfly Filter 4 Surface Water|Surface Water Pipe Gallery (Main Process . . o Losing surface wash will affect filter performance on the
281 Surface Wash Facilities Treatment Plant Floor) Mechanical Rale 300000785 VES 1986 bRy SEDkIDS 9 in & 2 long-term but won't affect production & || & { $ 11258 1,631 8
282 Valve Piston Filter 4 Surface | Surface Water|Surface Water Pipe Gallery (Main Process Valve 300000734 No 1986 NA R ~ R 4 in P 2 o Losing surface wash will affect filter performance on the 34 | 35 1 $ 4700| $ 6815 4
Wash Facilities Treatment Plant Floor) Mechanical long-term but won't affect production ’ ’
e Each filter has a capacity of 10.6 MLD according to the
283 Valve Butterfly Filter 4 Surface Water|Surface Water Pipe Gallery (Main Process Valve 300000736 Yes 1986 NA Jenkins 20 in 2 4 drinking water permit so all of the filters are needed for 2 | 35 1 $ 10,000| $ 14,500 8
Backwash Facilities | Treatment Plant Floor) Mechanical meeting the licence . :
e The redundancy is 0% with all 4 filters
e Each filter has a capacity of 10.6 MLD according to the
284 Actuator Valve Butterfly  [Surface Water |Surface Water Pipe Gallery (Main Process Actuator | 300000736 Yes 1986 NA Limitoraue 1700 RPM, 575 P 4 drinking water permit so all of the filters are needed for 34| 25| 9|$ 6000|$ 8700 8
Filter 4 Backwash Facilities | Treatment Plant Floor) Electrical q Volts meeting the licence ’ !
e The redundancy is 0% with all 4 filters
285 Valve Plug Floc Tank 4  |Surface Water|Surface Water Pipe Gallery (Main Process Valve 300000737 No 1986 NA DEZURIK 6 in 2 1 e Floc Tank drain is needed only for tank cleaning so not a 34 | 35 1 $ 1200 $ 1740 2
Drain Facilities | Treatment Plant Floor) Mechanical critical asset : ’
286 Valve Plug Floc Tank 3 |Surface Water|Surface Water Pipe Gallery (Main Process Valve 300000738 No 1986 NA DEZURIK 6 in 2 1 e Floc Tank drain is needed only for tank cleaning so not a 34 | 35 1 $ 1200 $ 1740 2
Drain Facilities | Treatment Plant Floor) Mechanical critical asset : !
e The two stage floc tank capacity is 40 MLD according to the
. . water permit and the plant firm capacity is 40 MLD
287 Mixer #1 Floc S“r;aa‘;ﬁlt\l’z ater ?;’;ﬁr‘fe\r’]‘t’ﬂgm F'°°°C‘*r']‘;t£g:r‘sF"te’ yorocess | mixer | 300000193 | ves 1986 NA Lightnin XLEVM-1-5 |480154 NA 2 4 |e Losing any of the 4 floc tanks will cause the floceulation 34|40 | 6 | $36300|$ 52635 8
redundancy to 0% but the tanks can be run as a single stage
flocculation which will affect plant performance
e The two stage floc tank capacity is 40 MLD according to the
. ] 1.5 HP, 300 - water permit and the plant firm capacity is 40 MLD
288 Motor #1 Floc S“';zzﬁlt\l’z ater ?t‘;atfneex‘t’ﬂgm F'°°°C”['fatr']‘1’ge&r:”te' Frocess Motor | 300000194 |  Yes 1986 NA Eurodrive  |° F22DT90 |15 43425 4/1 1500 RPM, 2 4 |e Losing any of the 4 floc tanks will cause the flocculation 34|20 |-14|s so0|$ 1160 8
575V,60 HZ redundancy to 0% but the tanks can be run as a single stage
flocculation which will affect plant performance
e The two stage floc tank capacity is 40 MLD according to the
. . water permit and the plant firm capacity is 40 MLD
289 |  Sluice Gate # N-1 Floc S“r;aa‘;ﬁlt\l’z ater ?;’;ﬁr‘fe\r’]‘t’ﬂgm F'°°°C‘*r']‘;t£g:r‘sF"te’ yrocess | cate Missing No 1986 NA - - ; 24x24 | in 2 4 |e Losing any of the 4 floc tanks will cause the flocculation 34 | 20 |14 | $ 13700| $ 19,865| &
redundancy to 0% but the tanks can be run as a single stage
flocculation which will affect plant performance
e The two stage floc tank capacity is 40 MLD according to the
. ] water permit and the plant firm capacity is 40 MLD
290 Mixer #2 Floc S“';zzﬁlt\l’z ater ?t‘;atfneex‘t’ﬂgm F'°°°C”['fatr']‘1’ge&r:”te' yrocess | Mixer Missing Yes 1986 NA Lightnin XLEVM-1-5 |480156 NA 2 4 |e Losing any of the 4 floc tanks will cause the flocculation 34|40 | 6 | $36300|$ 52635 8
redundancy to 0% but the tanks can be run as a single stage
flocculation which will affect plant performance
e The two stage floc tank capacity is 40 MLD according to the
. . 1.5 HP, 300 - water permit and the plant firm capacity is 40 MLD
291 Motor #2 Floc S“r;aa‘;ﬁlt\l’z ater ?;’;ﬁr‘fe\r’]‘t’ﬂgm F'°°°C‘*r']‘;t£g:r‘sF"te’ frocess Motor Missing Yes 1986 NA SEW-Eurodrive EFZZDTQO 12.43425.4/1 1500 RPM, 3 4 |e Losing any of the 4 floc tanks will cause the flocculation 34|20 |-14|s so0|l$ 1160 12
575V,60 HZ redundancy to 0% but the tanks can be run as a single stage
flocculation which will affect plant performance
e The two stage floc tank capacity is 40 MLD according to the
. ] water permit and the plant firm capacity is 40 MLD
292 | Sluice Gate # S-2 Floc S“';zzﬁlt\l’z ater ?t‘;atfneex‘t’ﬂgm F'°°°C”['fatr']‘1’ge&r:”te' yrocess | cate Missing No 1986 NA ; ; ; 24x24 | in 2 4 |e Losing any of the 4 floc tanks will cause the flocculation 34| 20| -14|$13700| s 19865 8
redundancy to 0% but the tanks can be run as a single stage
flocculation which will affect plant performance
e The two stage floc tank capacity is 40 MLD according to the
. . water permit and the plant firm capacity is 40 MLD
203 Mixer #3 Floc S“r;aa‘;ﬁlt\l’z ater ?;’;ﬁr‘fe\r’]‘t’ﬂgm F'°°°C‘*r']‘;t£g:r‘sF"te’ yrocess | Mixer Missing Yes 1986 NA Lightnin XLEVM-1-5 |480155 NA 2 4 |e Losing any of the 4 floc tanks will cause the flocculation 34|40 | 6 | $36300|$ 52635 8
redundancy to 0% but the tanks can be run as a single stage
flocculation which will affect plant performance
e The two stage floc tank capacity is 40 MLD according to the
. ] 1.5 HP, 300 - water permit and the plant firm capacity is 40 MLD
294 Motor #3 Floc S“';zzﬁlt\l’z ater ?t‘;atfneex‘t’ﬂgm F'°°°C”['fatr']‘1’ge&r:”te' Frocess Motor Missing Yes 1986 NA SEW-Eurodrive | ¢ 22DT90 |15 43495 413 1500 RPM330{ 2 4 |e Losing any of the 4 floc tanks will cause the flocculation 34|20 |-14|s so0|$ 1160 8
575V,60 HZ redundancy to 0% but the tanks can be run as a single stage
flocculation which will affect plant performance
e The two stage floc tank capacity is 40 MLD according to the
. . water permit and the plant firm capacity is 40 MLD
295 | Sluice Gate # N-3 Floc S“r;aa‘;ﬁlt\l’z ater ?;’;ﬁr‘fe\r’]‘t’ﬂgm F'°°°C‘*r']‘;t£g:r‘sF"te’ yrocess | cate Missing No 1986 NA - - ; 24x24 | in 2 4 |e Losing any of the 4 floc tanks will cause the flocculation 34 | 20 |14 | $ 13700| $ 19,865| 8
redundancy to 0% but the tanks can be run as a single stage
flocculation which will affect plant performance
e The two stage floc tank capacity is 40 MLD according to the
. ] water permit and the plant firm capacity is 40 MLD
296 |  Sluice Gate # N-4 Floc S“';zzﬁlt\l’z ater ?t‘;atfneex‘t’ﬂgm F'°°°C”['fatr']‘1’ge&r:”te' yrocess | cate Missing No 1986 NA ; ; ; 24x24 | in 2 4 |e Losing any of the 4 floc tanks will cause the flocculation 34| 20 |-14|$13700| s 19865 8
redundancy to 0% but the tanks can be run as a single stage
flocculation which will affect plant performance
e The two stage floc tank capacity is 40 MLD according to the
. . water permit and the plant firm capacity is 40 MLD
297 Mixer #4 Floc S“r;aa‘;ﬁlt\l’z ater ?;’;ﬁr‘fe\r’]‘t’ﬂgm F'°°°C‘*r']‘;t£g:r‘sF"te’ yrocess | Mixer Missing Yes 1986 NA Lightnin XLEVM-1-5 |480153 NA 2 4 |e Losing any of the 4 floc tanks will cause the flocculation 34|40 | 6 | $36300|$ 52635 8
redundancy to 0% but the tanks can be run as a single stage
flocculation which will affect plant performance
e The two stage floc tank capacity is 40 MLD according to the
. ] 1.5 HP, 300 - water permit and the plant firm capacity is 40 MLD
208 Motor #4 Floc S“';zzﬁlt\l’z ater ?t‘;atfneex‘t’ﬂgm F'°°°C”['fatr']‘1’ge&r:”te' Frocess Motor Missing Yes 1986 NA SEW-Eurodrive | ¢ 22DT90 |15 43495 412 1500 RPM330{ 2 4 |e Losing any of the 4 floc tanks will cause the flocculation 34|20 |-14|s so0|$ 1160 8
575V,60 HZ redundancy to 0% but the tanks can be run as a single stage
flocculation which will affect plant performance
e The two stage floc tank capacity is 40 MLD according to the
. . water permit and the plant firm capacity is 40 MLD
299 Sluice Gate # S-1 Floc Sur;zz‘;it\g sater .?;ge::e}_’]\tla;gm FloccéJrI]z;tgg:r‘sFllter MZE;(;SiSaI Gate Missing No 1986 NA - - - 24x24 in 2 4 e Losing any of the 4 floc tanks will cause the flocculation 34 | 20 | 14| $ 13,700| $ 19,865 8
redundancy to 0% but the tanks can be run as a single stage
flocculation which will affect plant performance
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e The two stage floc tank capacity is 40 MLD according to the
water permit and the plant firm capacity is 40 MLD

e Losing any of the 4 floc tanks will cause the flocculation
redundancy to 0% but the tanks can be run as a single stage
flocculation which will affect plant performance
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Replacem

Age ESL RUL ent Cost

34

20

(2020)

$ 13,700

Project
Cost

(includes
Markup)

$

19,865

(1to 25
Scale)

30

p=g

Sluice Gate # S-3 Floc

Surface Water
Facilities

Surface Water
Treatment Plant

Flocculation & Filter
Chambers

Process
Mechanical

Gate

Missing

No

1986

NA

24x24

e The two stage floc tank capacity is 40 MLD according to the
water permit and the plant firm capacity is 40 MLD

e Losing any of the 4 floc tanks will cause the flocculation
redundancy to 0% but the tanks can be run as a single stage
flocculation which will affect plant performance

34

20

$ 13,700

19,865

302

Sluice Gate # S-4 Floc

Surface Water
Facilities

Surface Water
Treatment Plant

Flocculation & Filter
Chambers

Process
Mechanical

Gate

Missing

No

1986

NA

24x24

e The two stage floc tank capacity is 40 MLD according to the
water permit and the plant firm capacity is 40 MLD

e Losing any of the 4 floc tanks will cause the flocculation
redundancy to 0% but the tanks can be run as a single stage
flocculation which will affect plant performance

34

20

$ 13,700

19,865

303

Mixer Chamber #4

Surface Water
Facilities

Surface Water
Treatment Plant

Flocculation & Filter
Chambers

Process
Structural

Tanks /
Basins

Missing

No

1986

NA

e The two stage floc tank capacity is 40 MLD according to the
water permit and the plant firm capacity is 40 MLD

e Losing any of the 4 floc tanks will cause the flocculation
redundancy to 0% but the tanks can be run as a single stage
flocculation which will affect plant performance

34

60

26

$ 53,920

78,185

304

Mixer Chamber #3

Surface Water
Facilities

Surface Water
Treatment Plant

Flocculation & Filter
Chambers

Process
Structural

Tanks /
Basins

Missing

No

1986

NA

e The two stage floc tank capacity is 40 MLD according to the
water permit and the plant firm capacity is 40 MLD

e Losing any of the 4 floc tanks will cause the flocculation
redundancy to 0% but the tanks can be run as a single stage
flocculation which will affect plant performance

34

60

26

$ 53,920

78,185

305

Mixer Chamber #2

Surface Water
Facilities

Surface Water
Treatment Plant

Flocculation & Filter
Chambers

Process
Structural

Tanks /
Basins

Missing

No

1986

NA

e The two stage floc tank capacity is 40 MLD according to the
water permit and the plant firm capacity is 40 MLD

e Losing any of the 4 floc tanks will cause the flocculation
redundancy to 0% but the tanks can be run as a single stage
flocculation which will affect plant performance

34

60

26

$ 53,920

78,185

306

Mixer Chamber #1

Surface Water
Facilities

Surface Water
Treatment Plant

Flocculation & Filter
Chambers

Process
Structural

Tanks /
Basins

Missing

No

1986

NA

e The two stage floc tank capacity is 40 MLD according to the
water permit and the plant firm capacity is 40 MLD

e Losing any of the 4 floc tanks will cause the flocculation
redundancy to 0% but the tanks can be run as a single stage
flocculation which will affect plant performance

34

60

26

$ 53,920

78,185

307

Filter Chamber #1

Surface Water
Facilities

Surface Water
Treatment Plant

Flocculation & Filter
Chambers

Process
Structural

Tanks /
Basins

Missing

No

1986

NA

e Each filter has a capacity of 10.6 MLD according to the
drinking water permit so all of the filters are needed for
meeting the licence

e The redundancy is 0% with all 4 filters

34

60

26

$ 65,886

95,534

308

Filter Chamber #2

Surface Water
Facilities

Surface Water
Treatment Plant

Flocculation & Filter
Chambers

Process
Structural

Tanks /
Basins

Missing

No

1986

NA

e Each filter has a capacity of 10.6 MLD according to the
drinking water permit so all of the filters are needed for
meeting the licence

e The redundancy is 0% with all 4 filters

34

60

26

$ 65,886

95,534

309

Filter Chamber #3

Surface Water
Facilities

Surface Water
Treatment Plant

Flocculation & Filter
Chambers

Process
Structural

Tanks /
Basins

Missing

No

1986

NA

e Each filter has a capacity of 10.6 MLD according to the
drinking water permit so all of the filters are needed for
meeting the licence

e The redundancy is 0% with all 4 filters

34

60

26

$ 65,886

95,534

310

Filter Chamber #4

Surface Water
Facilities

Surface Water
Treatment Plant

Flocculation & Filter
Chambers

Process
Structural

Tanks /
Basins

Missing

No

1986

NA

e Each filter has a capacity of 10.6 MLD according to the
drinking water permit so all of the filters are needed for
meeting the licence

e The redundancy is 0% with all 4 filters

34

60

26

$ 65,886

95,534

31

o

Valve Backwash #2 Suction

Surface Water
Facilities

Surface Water
Treatment Plant

High Lift Pumping
Station

Process
Mechanical

Valve

300000180

Yes

1986

NA

Jenkins

Jenkins

24

e Losing backwash will affect production but one pump should
be sufficient to backwash any of the filters (100%
redundancy)

Score increased from 4 to 5. This could be reduced as there
is 100% redundancy. According to design documents, 2
backwash pumps need to operate under some temperature
conditions to achieve rated plant capacity. For day to day
operations at present demand, 1 pump is sufficient, but won't
meet capacity rating at all conditions.

34

35

$ 8,000

11,600

312

Pump Backwash #2

Surface Water
Facilities

Surface Water
Treatment Plant

High Lift Pumping
Station

Process
Mechanical

Pump

300000179

Yes

1986

NA

Warren Pumps
Houdaille

82104-2

16-DLB-
20

7530 GPM, 710
RPM

o Losing backwash will affect production but one pump should
be sufficient to backwash any of the filters (100%
redundancy)

Score increased from 4 to 5. This could be reduced as there
is 100% redundancy. According to design documents, 2
backwash pumps need to operate under some temperature
conditions to achieve rated plant capacity. For day to day
operations at present demand, 1 pump is sufficient, but won't
meet capacity rating at all conditions.

34

20

$ 61,000

$

88,450

313

Valve Backwash Pump #2
Check

Surface Water
Facilities

Surface Water
Treatment Plant

High Lift Pumping
Station

Process
Mechanical

Valve

300000177

Yes

1986

NA

Jenkins

16

e Losing backwash will affect production but one pump should
be sufficient to backwash any of the filters (100%
redundancy)

Score increased from 4 to 5. This could be reduced as there
is 100% redundancy. According to design documents, 2
backwash pumps need to operate under some temperature
conditions to achieve rated plant capacity. For day to day
operations at present demand, 1 pump is sufficient, but won't
meet capacity rating at all conditions.

34

35

$ 20,000

$

29,000

16 of 21



314

Valve Backwash #2
Discharge

Functional
Group

Surface Water
Facilities

Level 2 - Facility Level 3 — Process

Type / Location

Surface Water
Treatment Plant

Location

High Lift Pumping
Station

Asset
Category

Process
Mechanical

Valve

Unique ID

300000178

Nameplate
Present?

Yes

Install
Year

1986

Refurbish
ment Year

NA

Manufacturer

Jenkins

Model

Serial Number

Size /
[oF:T. 1147

16

Unit of
Measur
e

Operating
Conditions

Condition
Score
(1to5
Scale)

(1to5
Scale)

CoF Score Comments

e Losing backwash will affect production but one pump should
be sufficient to backwash any of the filters (100%
redundancy)

Score increased from 4 to 5. This could be reduced as there
is 100% redundancy. According to design documents, 2
backwash pumps need to operate under some temperature
conditions to achieve rated plant capacity. For day to day
operations at present demand, 1 pump is sufficient, but won't
meet capacity rating at all conditions.

Public Utilities Commission of the City of Sault Ste. Marie
Drinking Water System Asset Management Plan
Surface Water Treatment Plant Asset Inventory List with CoF and Risk Scores

Replacem

Age ESL RUL ent Cost

34

35

(2020)

$ 4,000

Project
Cost

(includes
Markup)

$

5,800

(1to 25
Scale)

315

Motor Backwash Pump #2
Discharge Valve

Surface Water
Facilities

Surface Water
Treatment Plant

High Lift Pumping
Station

Process
Electrical

Motor

300000176

Yes

1986

NA

Limitorque

JM036122

1700 RPM, .33
HP, 575 Volts

e Losing backwash will affect production but one pump should
be sufficient to backwash any of the filters (100%
redundancy)

Score increased from 4 to 5. This could be reduced as there
is 100% redundancy. According to design documents, 2
backwash pumps need to operate under some temperature
conditions to achieve rated plant capacity. For day to day
operations at present demand, 1 pump is sufficient, but won't
meet capacity rating at all conditions.

34

20

$ 11,000

$

15,950

Motor Backwash Pump #2

Surface Water
Facilities

Surface Water
Treatment Plant

High Lift Pumping
Station

Process
Electrical

Motor

300000174

Yes

1986

NA

Canadian General
Electric

148379

GX1170

100 HO, 719
RPM, 575
Volts, phase 3,
60 Hz

e Losing backwash will affect production but one pump should
be sufficient to backwash any of the filters (100%
redundancy)

Score increased from 4 to 5. This could be reduced as there
is 100% redundancy. According to design documents, 2
backwash pumps need to operate under some temperature
conditions to achieve rated plant capacity. For day to day
operations at present demand, 1 pump is sufficient, but won't
meet capacity rating at all conditions.

34

20

$ 11,000

$

15,950

317

Valve Backwash #1 Suction

Surface Water
Facilities

Surface Water
Treatment Plant

High Lift Pumping
Station

Process
Mechanical

Valve

300000181

Yes

1986

NA

Jenkins

24

e Losing backwash will affect production but one pump should
be sufficient to backwash any of the filters (100%
redundancy)

Score increased from 4 to 5. This could be reduced as there
is 100% redundancy. According to design documents, 2
backwash pumps need to operate under some temperature
conditions to achieve rated plant capacity. For day to day
operations at present demand, 1 pump is sufficient, but won't
meet capacity rating at all conditions.

34

35

$ 8,000

$

11,600

318

Pump Backwash #1

Surface Water
Facilities

Surface Water
Treatment Plant

High Lift Pumping
Station

Process
Mechanical

Pump

300000173

Yes

1986

NA

Warren Pumps
Houdaille

82104-1

7530 GPM, 710
RPM, Imp Dia
173/4

e Losing backwash will affect production but one pump should
be sufficient to backwash any of the filters (100%
redundancy)

Score increased from 4 to 5. This could be reduced as there
is 100% redundancy. According to design documents, 2
backwash pumps need to operate under some temperature
conditions to achieve rated plant capacity. For day to day
operations at present demand, 1 pump is sufficient, but won't
meet capacity rating at all conditions.

34

20

$ 61,000

$

88,450

319

Valve Check - Backwash
Pump #2

Surface Water
Facilities

Surface Water
Treatment Plant

High Lift Pumping
Station

Process
Mechanical

Valve

300000171

Yes

1986

NA

Jenkins

16

o Losing backwash will affect production but one pump should
be sufficient to backwash any of the filters (100%
redundancy)

Score increased from 4 to 5. This could be reduced as there
is 100% redundancy. According to design documents, 2
backwash pumps need to operate under some temperature
conditions to achieve rated plant capacity. For day to day
operations at present demand, 1 pump is sufficient, but won't
meet capacity rating at all conditions.

34

35

$ 20,000

$

29,000

320

Valve Backwash Pump #1
Discharge

Surface Water
Facilities

Surface Water
Treatment Plant

High Lift Pumping
Station

Process
Mechanical

Valve

300000170

Yes

1986

NA

Jenkins

16

e Losing backwash will affect production but one pump should
be sufficient to backwash any of the filters (100%
redundancy)

Score increased from 4 to 5. This could be reduced as there
is 100% redundancy. According to design documents, 2
backwash pumps need to operate under some temperature
conditions to achieve rated plant capacity. For day to day
operations at present demand, 1 pump is sufficient, but won't
meet capacity rating at all conditions.

34

35

$ 4,000

$

5,800

321

Motor Backwash Pump #1
Discharge Valve

Surface Water
Facilities

Surface Water
Treatment Plant

High Lift Pumping
Station

Process
Electrical

Motor

300000169

Yes

1986

NA

Limitorque

JM036121

1700 RPM, .33
HP, 575 Volts

o Losing backwash will affect production but one pump should
be sufficient to backwash any of the filters (100%
redundancy)

Score increased from 4 to 5. This could be reduced as there
is 100% redundancy. According to design documents, 2
backwash pumps need to operate under some temperature
conditions to achieve rated plant capacity. For day to day
operations at present demand, 1 pump is sufficient, but won't
meet capacity rating at all conditions.

34

20

$ 11,000

$

15,950
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Public Utilities Commission of the City of Sault Ste. Marie
Drinking Water System Asset Management Plan
Surface Water Treatment Plant Asset Inventory List with CoF and Risk Scores

Unit of Condition CoF Project
Functional Level 2 Fac.|||ty Level 3 - I_’rocess Asset Unique ID Nameplate Install  Refurbish Manufacturer Model  Serial Number S|ze_l Measur Oper_a?lng Score Score CoF Score Comments RUL entCost . Cost
Type / Location Location Present? Year ment Year [oF:T. 1147 Conditions (1to5 (1to5 (includes (1to 25
Group Category [ (2020)
Scale) Scale) Markup) Scale)
e Losing backwash will affect production but one pump should
be sufficient to backwash any of the filters (100%
redundancy)
100 HP, 710
Surface Water|Surface Water High Lift Pumping Process Canadian General RPM, 575 Score increased from 4 to 5. This could be reduced as there
822 | Motor Backwash Pump #1 Facilities | Treatment Plant Station Electrical Motor 300000172 Yes 1986 NA Electric 148379 GX1170 Volts, phase 3, 2 5 is 100% redundancy. According to design documents, 2 34120 | 14| $ 15000 § 21,750 10
60 Hz backwash pumps need to operate under some temperature
conditions to achieve rated plant capacity. For day to day
operations at present demand, 1 pump is sufficient, but won't
meet capacity rating at all conditions.
323 Surge Tank #2 Surfacc_s_\_Nater Surface Water High Lift Eumplng Proces_s Pressure 300000158 Yes 1986 NA DTE _Inc_justnes NA P 2 . Tv;/o surge tanks for the high lift PS so a redundancy of 34 | 20 | 14| $ 55000| § 79750 4
Facilities | Treatment Plant Station Mechanical Vessel Limited 100% Is present
324 Surge Tank #1 Surfacg_\_Nater Surface Water High Lift Eumplng Proces_s Pressure 300000149 Yes 1986 NA DTE _Inc_iustnes NA P 2 . T\;vo surge tanks for the high lift PS so a redundancy of 34 | 20 | 14| $ 55000| § 79750 4
Facilities | Treatment Plant Station Mechanical Vessel Limited 100% Is present
325 Valve Surge_ Tank #2 Surfacc_s_\_Nater Surface Water High Lift Eumplng Proces_s Valve 300000157 Yes 1986 NA SiE 16 in P 2 . Tv;/o surge tanks for the high lift PS so a redundancy of 34 | 35 1 $ 4300| $ 6235 4
Isolation Facilities | Treatment Plant Station Mechanical 100% Is present
326 Valve Surge_ Tank #1 Surfacg_\_Nater Surface Water High Lift Eumplng Proces_s Valve 300000150 Yes 1986 NA Jenkins 16 in P 2 . T\;vo surge tanks for the high lift PS so a redundancy of 34 | 35 1 $ 4300 $ 6235 4
Isolation Facilities | Treatment Plant Station Mechanical 100% Is present
7 1/2 HP, 575
Motor Surge Tank #1 Surface Water|Surface Water High Lift Pumping Process g Volts, 1725 e Two surge tanks for the high lift PS so a redundancy of
s Compressor Facilities | Treatment Plant Station Electrical i lfer ook e el bR Rl MSSHIUES RPM, 60 HZ, 2 2 100% Is present N R R %
Phase 3
7 1/2 HP, 575
Motor Surge Tank #2 Surface Water|Surface Water High Lift Pumping Process g Volts, 1725 e Two surge tanks for the high lift PS so a redundancy of }
328 Compressor Facilities | Treatment Plant Station Electrical Motor 300000154 Yes 1986 NA Baldor M3311T-5 RPM, 60 HZ, 2 2 100% Is present 34120 1418 35001 % 5075 4
Phase 3
329 Disconnect Surge Tank #1 Surfacc_s_\_Nater Surface Water High Lift Eumplng Procgss Disconnect | 300000151 Yes 1986 NA Nave i NA 2 2 . Tv;/o surge tanks for the high lift PS so a redundancy of 34| 25| 9|$ 1000]$ 1450 4
Compressor Facilities | Treatment Plant Station Electrical 100% Is present
330 Disconnect Surge Tank #2 Surfacg_\_Nater Surface Water High Lift Eumplng Procgss Disconnect | 300000152 Yes 1986 NA Nova Line NA P 2 . T\;vo surge tanks for the high lift PS so a redundancy of 34| 25| 9% 1000]$ 1450 4
Compressor Facilities | Treatment Plant Station Electrical 100% Is present
331 St MR Ve Surfacc_s_\_Nater Surface Water High Lift Eumplng Proces_s Pump 300000524 Not_ 1986 NA _ _ ) 3 1 e The valve is n_eeded to isolate the_ future pump but can be 34 | 20 | 14| $ 40500| § 58725 3
Facilities  |Treatment Plant Station Mechanical Accessible replaced by a blind flange temporarily
. Surface Water|Surface Water High Lift Pumping Process Not R : ; e The plant has a firm capacity and each HLP is 30 MLD
332 Suction Header Valve Facilities | Treatment Plant Station Mechanical Pump 300000522 Accessible 1986 NA g 8 e The capacity is 50% 34|20 | 14| § 40500 $ 58,725 9
. Surface Water|Surface Water High Lift Pumping Process Not _ _ ) e The plant has a firm capacity and each HLP is 30 MLD
SEE) S gl Vele Facilities | Treatment Plant Station Mechanical P g Accessible el N g g e The capacity is 50% @ | 2D | k| B Auem| § e €
. Surface Water|Surface Water High Lift Pumping Process Not R : ; e The plant has a firm capacity and each HLP is 30 MLD
334 Suction Header Valve Facilities | Treatment Plant Station Mechanical Pump 300000525 Accessible 1986 NA g 8 e The capacity is 50% 34|20 | 14| § 40500 $ 58,725 9
335 | Valve check, sludge pump 1| >urtace Water| Surface Water IFfe® Celleny IFieEEssE valve | 300000672|  No 1986 NA Hillens BBK 2016 3574B 4 in 2 g [ i SiBED s will 1 el Gl Y ik Cpelen| op | o5 | q |6 aswe| s sem| 4
Facilities  |Treatment Plant (Basement) Mechanical but the tank can still be used
336 | Valve check, sludge pump 2 | Surface Water)Surface Water Pipe Gallery Process Valve | 300000676 |  No 1986 NA Hillens BBK  |2016 3574B 4 in 2 2 |® The sludge pumps will be needed during BW tank operation| 5, | 55 | 1 | g 3500| § 5075| 4
Facilities | Treatment Plant (Basement) Mechanical but the tank can still be used
Surface Water|Surface Water Pipe Gallery Process . AM14451-3 |2F036G1 e The sludge pumps will be needed during BW tank operation _
2 IR, e D Facilities | Treatment Plant (Basement) Mechanical IR e vee fletze IR oy ZL CDQ3 AAA g 2 but the tank can still be used E S R R Ut 00 &
i . . . Cost Cost
338 | Pump Motor, sludge pump 2 Surfacg_\_Nater Surface Water Pipe Gallery Procgss Motor Missing Yes 1986 NA Brook_Crompton DP 2315011-57 10 HP 575V/60HZ/3, 3 2 e The sludge pumps will be needed during BW tank operation 34 | 20 | -14 |included in| Included in 6
Facilities | Treatment Plant (Basement) Electrical Parkinson Ltd 12 or 9 Amp but the tank can still be used Pump Pump
Surface Water|Surface Water Pipe Gallery Process . AM194130 (2F036G1 o The sludge pumps will be needed during BW tank operation _
g IR, SUEED D 1 Facilities | Treatment Plant (Basement) Mechanical IR e vee fletze IR oy 3-2FG CDQ3 AAA 2 2 but the tank can still be used & 2| Ak 8 et s BiEl L
i . . . Cost Cost
340 | Pump Motor, sludge pump 1 Surfacg_\_Nater Surface Water Pipe Gallery Procgss Motor Missing Yes 1986 NA Brook_Crompton DP 2315011-57 10 HP 575V/60HZ/3, 3 2 e The sludge pumps will be needed during BW tank operation 34 | 20 | -14 |included in| Included in 6
Facilities | Treatment Plant (Basement) Electrical Parkinson Ltd 12 or 9 Amp but the tank can still be used Pump PUmp
341 Valve plug, sludge to Surfacc_s_\_Nater Surface Water Pipe Gallery Proces_s Valve 300000679 No 1986 NA Dezurik EJa 907059 4 n 2 2 e The sludge pumps will be needed during BW tank operation 34 | 35 1 $ 1000| $ 1450 4
emergency tank truck Facilities  |Treatment Plant (Basement) Mechanical but the tank can still be used
342 Valve plug, BW tank 2 Surfacg_\_Nater Surface Water Pipe Gallery Proces_s Valve 300000661 No 1986 NA Dezurik 8 in P 1 e The valve is needed to determine the decant level of the 34 | 35 1 $ 1500|$ 2175 2
bottom level Facilities  |Treatment Plant (Basement) Mechanical tank
343 Valve p_Iug, BW tank 2 Surfac‘_s_ Water Surface Water Pipe Gallery Proces_s Valve 300000660 No 1986 NA Dezurik 8 n 2 1 e The valve is needed to determine the decant level of the 34 | 35 1 $ 1500|$ 2175 2
middle level Facilities  |Treatment Plant (Basement) Mechanical tank
344 Valve plug, BW tank 2 top Surfacg_\_Nater Surface Water Pipe Gallery Proces_s Valve 300000661 No 1986 NA Dezurik 8 in P 1 e The valve is needed to determine the decant level of the 34 | 35 1 $ 1500| $ 2175 2
level Facilities  |Treatment Plant (Basement) Mechanical tank
345 Valve plug, BW tank 1 Surfacc_s_\_Nater Surface Water Pipe Gallery Proces_s Valve 300000658 No 1986 NA Dezurik 8 n 2 1 e The valve is needed to determine the decant level of the 34 | 35 1 $ 1500|$ 2175 2
bottom level Facilities  |Treatment Plant (Basement) Mechanical tank
346 Valve p_Iug, BW tank 1 Surfacg_\_Nater Surface Water Pipe Gallery Proces_s Valve 300000657 No 1986 NA Dezurik 8 in P 1 e The valve is needed to determine the decant level of the 34 | 35 1 $ 1500| $ 2175 2
middle level Facilities  |Treatment Plant (Basement) Mechanical tank
347 Valve plug, BW tank 1 top Surfacc_s_\_Nater Surface Water Pipe Gallery Proces_s Valve 300000656 No 1986 NA Dezurik 8 n 2 1 e The valve is needed to determine the decant level of the 34 | 35 1 $ 1500| $ 2175 2
level discharge Facilities  |Treatment Plant (Basement) Mechanical tank
. Surface Water|Surface Water Pipe Gallery Process . - e The sludge pumps will be needed during BW tank operation
348 | Disconnect, sludge pump 1 Facilties | Treatment Plant (Basement) Electrical Disconnect Missing Yes 1986 NA D 81641 T1 30 Amp | 600V/3Ph/60hz 2 2 but the tank can still be used 34|25 -9|% 1,000/| $ 1450 4
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Public Utilities Commission of the City of Sault Ste. Marie
Drinking Water System Asset Management Plan
Surface Water Treatment Plant Asset Inventory List with CoF and Risk Scores

Level 4 — Unit of Condition CoF Replacem Project
Asset Description Functional Level 2 Fac.|||ty Level 3 - I_’rocess Asset Unique ID Nameplate Install  Refurbish Manufacturer Model  Serial Number S|ze_l Measur Oper_a?lng Score Score CoF Score Comments ent Cost . Cost
Type / Location Location Present? Year ment Year [oF:T. 1147 Conditions (1to5 (1to5 (includes (1to 25
Group Category [ (2020)
Scale) Scale) Markup) Scale)
. Surface Water|Surface Water Pipe Gallery Process . L e The sludge pumps will be needed during BW tank operation .
349 | Disconnect, sludge pump 2 Facilities | Treatment Plant (Basement) Electrical Disconnect Missing Yes 1986 NA D 81641 T 30 Amp | 600V/3Ph/60hz 2 2 but the tank can still be used 34 | 25 9 |$ 1000 $ 1,450 4
350 Valve plug, supernatant Suﬁacg'Water Surface Water Pipe Gallery Procesl,s Valve 300000665 No 1986 NA Dezurik 8 in P 2 e The §upernatant pumps Wl!l be needed during BW tank 34 | 35 1 $ 15008 2175 4
pump 2 suction Facilites | Treatment Plant (Basement) Mechanical operation but the tank can still be used
Valve plug, supernatant [Surface Water|Surface Water Pipe Gallery Process . . e The supernatant pumps will be needed during BW tank
L pump 2 discharge Facilities | Treatment Plant (Basement) Mechanical Vel Soooousey i s bR (el g in 2 2 operation but the tank can still be used & | e t PINT:500) SRR 2,175 &
352 Valve check, supernatant Suﬁacg'Water Surface Water Pipe Gallery Procesl,s Valve 300000666 No 1986 NA Hilllens BBK TJPE 2016 6 in 3 2 e The §upernatant pumps Wl!l be needed during BW tank 34 | 35 1 $ 6500|$ 9425 6
pump 2 Facilites | Treatment Plant (Basement) Mechanical operation but the tank can still be used
Surface Water|Surface Water Pipe Gallery Process L . e The supernatant pumps will be needed during BW tank
353 | Pump, supernatant no. 2 Facilities | Treatment Plant (Basement) Mechanical Pump Missing Yes 1986 2011 Fairbanks Morse 2229529 2 2 eI (5 7 (el e ) e e 9 [ 20 | 11 | $ 16,400 $ 23,780 4
354 Pump Motor, supernatant Suﬁacg'Water Surface Water Pipe Gallery Procgss Motor Missing Yes 1986 2011 Brook Cc?rporatlon A132258  |231531001 75 HP 575V/60HZ/3 2 2 e The §upernatant pumps Wl!l be needed during BW tank 9 20| 11|$ 3500|8$ 5075 4
no. 2 Facilities | Treatment Plant (Basement) Electrical Parkinson operation but the tank can still be used
Surface Water|Surface Water Pipe Gallery Process L . e The supernatant pumps will be needed during BW tank
355 | Pump, supernatant no. 1 Facilities | Treatment Plant (Basement) Mechanical Pump Missing Yes 1986 2011 Fairbanks Morse 1794070 2 2 eI (5 7 (el e ) e e 9 [ 20 | 11 | $ 16,400 $ 23,780 4
356 Pump Motor, supernatant Suﬁacg'Water Surface Water Pipe Gallery Procgss Motor Missing Yes 1986 2011 Brook Cc?rporatlon A132258  |231531001 75 HP 575V/60HZ/3 2 2 e The §upernatant pumps Wl!l be needed during BW tank 9 20| 11|$ 3500|8$ 5075 4
no. 1 Facilities | Treatment Plant (Basement) Electrical Parkinson operation but the tank can still be used
Valve plug, supernatant [Surface Water|Surface Water Pipe Gallery Process . . e The supernatant pumps will be needed during BW tank
£ pump 1 discharge Facilities | Treatment Plant (Basement) Mechanical Vel SUEEED i s bR (el g in 2 2 operation but the tank can still be used & | e t PINT:500) SRR 2,175 &
358 Valve plug, supernatant Suﬁacg'Water Surface Water Pipe Gallery Procesl,s Valve 300000662 No 1986 NA Dezurik 8 in P 2 e The §upernatant pumps Wl!l be needed during BW tank 34 | 35 1 $ 15008 2175 4
pump 1 suction Facilities | Treatment Plant (Basement) Mechanical operation but the tank can still be used
359 Valve check, supernatant Surfac'e_\'Nater Surface Water Pipe Gallery Procegs Valve 300000663 No 1986 NA Hilllens BBK TJPE 2016 6 in 3 2 e The §upernatant pumps Wl!l be needed during BW tank 34 | 35 1 $ 6500| $ 9425 6
pump 1 Facilities  |Treatment Plant (Basement) Mechanical operation but the tank can still be used
360 Valve plug, BW tgnks to Suﬁacg'Water Surface Water Pipe Gallery Procesl,s Valve 300000668 No 1986 NA Dezurik 8 in P 2 e The §upernatant pumps Wl!l be needed during BW tank 34 | 35 1 $ 15008 2175 4
supernatant line Facilities | Treatment Plant (Basement) Mechanical operation but the tank can still be used
361 Disconnect, supernatant Surfac'e_\'Nater Surface Water Pipe Gallery Procgss Disconnect Missing Yes 1986 NA Westinghouse NU361 30 HP | 600V/3PH/60NZ 2 2 e The §upernatant pumps Wl!l be needed during BW tank 34| 25| 9 |$ 1000]$ 1,450 4
pump #1 Facilities  |Treatment Plant (Basement) Electrical Canada Inc. operation but the tank can still be used
Disconnect, supernatant |Surface Water|Surface Water Pipe Gallery Process . . Westinghouse e The supernatant pumps will be needed during BW tank )
362 pump #2 Facilites | Treatment Plant (Basement) Electrical Disconnect Missing Yes 1986 NA Canada Inc. NU361 30 HP | 600V/3Ph/60hz 2 2 operation but the tank can still be used 34| 25 9 |8% 10008 1,450 4
363 Valve plug, decant to pond Surfacg_ Water Surface Water Pipe Gallery Procegs Valve 300000669 No 1986 NA Dezurik 8 in 2 2 e The supernatant valve can be directed in two direction so 34 | 35 1 $ 1500|$ 2175 4
valve Facilities | Treatment Plant (Basement) Mechanical the redundancy is 100%
Valve plug, decant to Surface Water|Surface Water Pipe Gallery Process . . e The supernatant valve can be directed in two direction so
364 overflow Facilities | Treatment Plant (Basement) Mechanical valve 300000670 No 1986 NA Dezurik 8 n 2 2 the redundancy is 100% 341 3% ! § 15001 8 2175 4
365 Valve, BFP Surfac'e_\'Nater Surface Water Pipe Gallery Procegs Valve 300000810 No 2018 NA Watts Notl Not available 2 in 1 4 This a BFP for th'e belnged phosphate so assigning a score of 2 35| 33| s 620| $ 899 4
Facilities | Treatment Plant (Basement) Mechanical available 4 based on PUC's requirement.
366 Valve, BFP Alum Suﬁacg'Water Surface Water Pipe Gallery Procesl,s Valve 300000783 No 2018 NA Watts Notl Not available 2 in 1 4 e This B!:P is needed to run the alum system necessary for 2 35| 33 |8 620| $ 899 4
Facilities | Treatment Plant (Basement) Mechanical available coagulation
367 Valve, BFP Chlorine Surfac'e_\'Nater Surface Water Chemical Facilities Procegs Valve 300000784 No 2018 NA Watts Notl Not available 2 in 1 4 . Th_|s'BFP is needed to run the chlorine system necessary 2 35 | 33 | 8 620 $ 899 4
Facilities |Treatment Plant |(M) - CI2 Gas Mechanical available for disinfection
368 Valve, butterfly backwash Suﬁacg'Water Surface Water Pipe Gallery Procesl,s Valve 300000186 No 1986 NA Jenkins 20 in 3 4 e This valve is needeq to control the backwash flow 34 | 35 1 $ 10,000| $ 14,500 12
flow control Facilities | Treatment Plant (Basement) Mechanical necessary to run the filters
Valve Actuator Motor, . . 5 .
369 | butterfly backwash flow | >uriace Water|Surface Water D EElEny IAreEess Valve  |300000185| Yes 2011 NA Rotork QS 12 |D141910101 0.34 kw | 120Visingle 2 g  [CUNSYERD B RESEES { Eaiiie] (i v ity 9 [ 35|26 |$ 5000$% 7250| 8
control Facilities | Treatment Plant (Basement) Mechanical phase necessary to run the filters
Valve Actuator Gearbox, . . .
370 | butterfly backwash flow | >uriace Water)Surface Water Pipe Gallery Process Valve | 300000185 |  Yes 2011 NA Rotork IW5/IR1  |T1912501-001 2 4 |®Thisvalve is needed to control the backwash flow 9 |35|26|$ 5000[$ 725 8
control Facilities | Treatment Plant (Basement) Mechanical necessary to run the filters
371 Valve, butterfly lbackwash Surfacg_ Water Surface Water Pipe Gallery Procegs Valve 300000747 No 1986 NA Jenkins 24 in 3 4 e This valve is needeq to control the backwash flow 34 | 35 1 $ 8000|$ 11,600 12
flow control, filter tank Facilities | Treatment Plant (Basement) Mechanical necessary to run the filters
Valve Actuator Motor, . . . .
372 | butterfly backwash flow | >uriace Water)Surface Water Pipe Gallery Process Valve | 300000747 |  Yes 1986 NA Limitorque SMC 03 |M041779 0.4 wp | 120Visingle 3 4 |®Thisvalve is needed to control the backwash flow 34 (3|1 |$ 5000[$ 7250/ 12
control filter tanks Facilities | Treatment Plant (Basement) Mechanical phase necessary to run the filters
ValvelRctiatonGearb o Surface Water|Surface Water Pipe Galler Process
373 | butterfly level control filter S p Y X Valve 300000747 Yes 1986 NA Torque matic 290358 250 3 4 e The valve is needed to control the level inside the filters 34 | 35 1 $ 5000| $ 7,250 12
tanks Facilities | Treatment Plant (Basement) Mechanical
. . . e The plant has a firm capacity 40 MLD and each HLP is 30
374 |  Valve HL#3 Suction | >urface Water|Surface Water High Lift Pumping | Process Valve | 300000129 | Yes 1986 NA Jenkins 20 in 2 3 |MD 34 (35| 1 |$ 650[$ 9425 6
Facilities | Treatment Plant Station Mechanical .
e The redundancy is 50%
. . . : e The plant has a firm capacity 40 MLD and each HLP is 30
375 Pump HL #3 e Wit Einizes Weikr Al i Fummgng | [Peeess Pump | 300000128 |  Yes 1986 NA Ptz (P 84BT-8093-A12| 4360 me || FA= 1, 2 3 |mMLD 34 | 20 | 14 | $ 40,000 $ 58000 6
Facilities | Treatment Plant Station Mechanical Division Head - 170 .
e The redundancy is 50%
300 HP, 575 ) . .
. . . . i e The plant has a firm capacity 40 MLD and each HLP is 30
376 Motor HL #3 Surface Water Surface Water High Lift Pumping | Process Motor | 300000127 |  Yes 1986 NA Westinghouse |, 3-1757410 Volts, 3 Phase, 2 3 [MLD 34 | 20 |14 | $ 25500( $ 36975| 6
Facilities Treatment Plant Station Electrical Canada Inc. 60 HZ, 1186 .
RPM o The redundancy is 50%
" . . e The plant has a firm capacity 40 MLD and each HLP is 30
377 Ve D |PUiEee Weii|SuiEee WeiEr | High it il | Feesss Valve | 300000126  No 2013 NA Jenkins 12 in 2 3 |MwD 7 | 35|28 | § 12500|$ 18125 6
Facilities  [Treatment Plant Station Mechanical ’ 0
® The redundancy is 50%
. . . e The plant has a firm capacity 40 MLD and each HLP is 30
378 | Valve HL#3 Discharge | Surface WaterSurface Water | High Lift Pumping | Process Vave | 300000125|  No 2013 NA Dezurik 20141126D 16 in 2 3 |MwD 7 |35 |28|s 4000|$ 580 6
Facilities  [Treatment Plant Station Mechanical . o
® The redundancy is 50%
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Rated Torque -
. . . 1500ft/Ib and e The plant has a firm capacity 40 MLD and each HLP is 30
379 |Motor HL#3 Discharge Valve |Suriace Water| Surface Water | Hiigh Lift Pumping |~ Process Motor | 300000124 |  Yes 2013 NA Limitorque |152469-001|L110179 2034 Nm, 515-| 2 3 |MwD 7 |20|13|s 5000[8 7250 6
Facilities  [Treatment Plant Station Electrical ’ 0
600 V, 60 HZ, e The redundancy is 50%
0.26 Hp,
. . . e The plant has a firm capacity 40 MLD and each HLP is 30
380 Valve HL #2 Suction | Surface Water| Surface Water High Lift Pumping | Process Valve | 300000123 |  Yes 1986 NA Jenkins 20 in 2 3 |MLD 34|35 | 1 |8$ 650|$ 9425 6
Facilites | Treatment Plant Station Mechanical .
e The redundancy is 50%
. . . : e The plant has a firm capacity 40 MLD and each HLP is 30
381 Pump HL #2 e Wit Eiizes Weikr Al i Fummgng | [Peeess Pump | 300000122 |  Yes 1986 NA Ptz (P 84BT-8092-A12| 4360 me || RA= 1, 2 3 |MLD 34 | 20 | 14 | $ 40,000 $ 58000 6
Facilities  |Treatment Plant Station Mechanical Division Head - 170 .
e The redundancy is 50%
300 HP, 575 ) . .
. . . . i e The plant has a firm capacity 40 MLD and each HLP is 30
382 Motor HL #2 Surface Water| Surface Water High Lift Pumping | Process Motor | 300000121 |  Yes 1986 NA Westinghouse |5\ 2-1787410 Volts, 3 Phase, 2 3 |MD 34 |20 |14 |$25500|$ 36975 6
Facilites | Treatment Plant Station Electrical Canada Inc. 60 HZ, 1186 .
RPM o The redundancy is 50%
" . . o The plant has a firm capacity 40 MLD and each HLP is 30
383 Ve R |PUiEee Wei|SuiEee WeiEr | High i Pl | Feesss Valve | 300000786  No 2012 NA Schiumburg 12 in 2 3 |MwD 8 | 35|27 | § 12500 $ 18125 6
Facilities  [Treatment Plant Station Mechanical ’ 0
® The redundancy is 50%
. . . o The plant has a firm capacity 40 MLD and each HLP is 30
384 | Valve HL#2 Discharge | Surface Water\Surface Water | High Lift Pumping | Process Valve | 300000785  No 2012 NA Dezurik 201303200 16 in 2 3 |MwD 8 | 35|27 |s 4000|$ 580 6
Facilities  |Treatment Plant Station Mechanical . o
® The redundancy is 50%
Rated Torque -
. . . 1500ft/Ib and e The plant has a firm capacity 40 MLD and each HLP is 30
385 |Motor HL#2 Discharge Valve| SUrface Water) Surface Water Al it Py | e Motor | 300000801 Yes 2012 NA Limitorque L1055083 2034 Nm, 515- 2 3 |MLD 8 | 20|12 |$ 5000(8% 725 6
Facilities  |Treatment Plant Station Electrical .
600 V, 60 HZ, e The redundancy is 50%
0.26 Hp,
386 Motqr Future High Lift Sun‘acg_\_Nater Surface Water High Lift Eumplng Procgss Motor 300000133 No 1986 NA Limitorque 2 1 e The valve is n_eeded to isolate the_ future pump but can be 34|20 | 14|$ 5000]$ 7250 2
Discharge Valve Facilities  |Treatment Plant Station Electrical replaced by a blind flange temporarily
387 Valve F_uture High Lift Surfac‘_s_ Water Surface Water High Lift Eumplng Proces_s Valve 300000134 Yes 1986 NA SiE 20 in P 1 e The valve is n_eeded to isolate the_ future pump but can be 34 | 35 1 $ 6500| $ 9425 2
Discharge Facilities  |Treatment Plant Station Mechanical replaced by a blind flange temporarily
o Losing surface wash will affect filter performance on the
388 Valve Pipe Leading to Sun‘acg_\_Nater Surface Water High Lift Eumplng Proces_s Valve 300000130 Yes 1986 NA Jenkins 6 in P 5 long-term but won't affect production 34 | 35 1 $ 1200 $ 1740 10
Surface Wash Pumps Facilities | Treatment Plant Station Mechanical
valve is used to supply water for the chemical systems
. . . e The plant has a firm capacity 40 MLD and each HLP is 30
389 Valve HL #1 Suction | >urface WaterSurface Water AN LB PR || FReeese Valve | 300000117 |  Yes 1986 NA Jenkins 20 in 2 3 |MD 34|35 | 1|8 650[$ 9425 6
Facilities | Treatment Plant Station Mechanical .
e The redundancy is 50%
. . . } e The plant has a firm capacity 40 MLD and each HLP is 30
390 Pump HL #1 Surface Water| Surface Water High Lift Pumping | Process Pump | 300000116 |  Yes 2011 NA Patterson Pump 84BT-8094-A12| 4360 m3 | RPM-1160, 2 3 |MLD 9 | 20| 11| $40000|$ 58000 6
Facilites | Treatment Plant Station Mechanical Division Head - 170 .
e The redundancy is 50%
300 HP, 575 ) . .
. . . . i e The plant has a firm capacity 40 MLD and each HLP is 30
391 Motor HL #1 SUREED WIS Wl Agnlid gy | - Fiesess Motor | 300000115 |  Yes 1986 NA Westinghouse |, 1-17S7410 VElis, 3 PiEse: 2 3 [MLD 34 | 20 |14 | $ 25500( $ 36975 6
Facilities Treatment Plant Station Electrical Canada Inc. 60 HZ, 1186 .
RPM e The redundancy is 50%
. . . e The plant has a firm capacity 40 MLD and each HLP is 30
392 Valve HL#1 Check | Surface Water| Surface Water | High Lift Pumping | Process vave | 300000114  No 2011 NA Schiumburg 12 in 2 3 |MwD 9 | 35|26 |5 12500]$ 18125 6
Facilities  [Treatment Plant Station Mechanical . o
® The redundancy is 50%
" . . o The plant has a firm capacity 40 MLD and each HLP is 30
393 | Valve HL#1 Discharge |ouriace Water|Surface Water | High Lift Pumping |~ Process valve | 300000113|  No 2011 NA Dezurik 20120424D 16 In 2 3 |MwD 9 | 35|26 |$ 4000|$ 580 6
Facilities  [Treatment Plant Station Mechanical ’ 0
® The redundancy is 50%
Rated Torque -
. . . 1500ft/Ib and e The plant has a firm capacity 40 MLD and each HLP is 30
394 |Motor HL#1 Discharge Valve| >Urface Water)Surface Water High Lift Pumping | Process Motor | 300000112 |  Yes 2011 NA Limitorque L971486 2034 Nm, 515- 2 3 |MLD 9 |20|11|$ 5000[$ 725]| 6
Facilities | Treatment Plant Station Electrical .
600V, 60 HZ, e The redundancy is 50%
0.26 Hp,
e Emergency power supply for HLP1 but the system already
have a backup generator for all pumps so this would be a
minor failure
Surface Water|Surface Water High Lift Pumping Process Cotta Transmission
B || ConaiEiar FEEp I Facilities  [Treatment Plant Station Mechanical IR ST vee fletze IR Co. SIRA= et bR 2 2 We believe that the score for the diesel motor for HLP1 || 2D || <k | S| & e &
shouldn't be increased as this would assume a power failure
and a backup generator failure which would be a double
Failure.
e Emergency power supply for HLP1 but the system already
have a backup generator for all pumps so this would be a
minor failure
. . Surface Water|Surface Water High Lift Pumping Process . RG6619AD522
396 | Pump Engine Diesel (WWT) Facilites  |Treatment Plant Station Electrical Engine 300000140 Yes 1986 NA John Deere 16 NA 2 2 We believe that the score for the diesel motor for HLP1 34|20 | 14| § 30000 $ 43,500 4
shouldn't be increased as this would assume a power failure
and a backup generator failure which would be a double
Failure.
397 Valve Backfloyv Preventor Surfac‘_s_ Water Surface Water High Lift Eumplng Proces_s Valve 300000782 Yes 1986 NA Watts 7732 P in 175 PSI 2 2 . Th_|s_BFP is needed to run the chlorine system necessary 34 | 35 1 $ 1600 $ 2320 8
Chlorine Facilities  [Treatment Plant Station Mechanical for disinfection
308 Valv_e Top Valve After Sun‘acg_\_Nater Surface Water High Lift Eumplng Proces_s Valve 300000108 No 1986 NA Jenkins 12 in P 5 . _Isolaﬂon valve on the single discharge line from the HLPs 34 | 35 1 $ 4000 $ 5800 10
Discharge Surge Facilities | Treatment Plant Station Mechanical with 0% redundancy
399 Valve _I_ower Valve Before Surfacc_s_\_Nater Surface Water High Lift Eumplng Proces_s Valve 300000109 No 1986 NA Jenkins 12 in 2 5 . _Isolaouon valve on the single discharge line from the HLPs 34 | 35 1 $ 4000| $ 5800 10
Discharge Surge Facilities | Treatment Plant Station Mechanical with 0% redundancy
Motor Treated Water Surface Water|Surface Water High Lift Pumpin, Process 94 HP, 60 HZ,
400 ) - 9 _umping : Motor 300000110 No 1986 NA Limitorque 575V, 60 HZ, 2 4 o This valve is needed to isolate the HLPs for repairs 34|20 |-14|$ 5000| $ 7,250 8
Isolating Facilites | Treatment Plant Station Electrical ph3
apy || Ve ieEtes et |(Sulifee Wit SuiEee Weisr || Highlil Fumphg |- Feesss Valve | 300000111  No 1986 NA WD Vel 84013 24 n 2 4 |eThis valve is needed to isolate the HLPs for repairs 34 (35| 1 |$15500| 8 22475| 8
Isolating Facilities  |Treatment Plant Station Mechanical Inc.
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160 kwh, 200 . .
e Emergency power is not necessary for production
Surface Water|Surface Water High Lift Pumping Process kva, 1800
402 | Generator Backup Power s . : Generator | 300000139 Yes 1986 NA Leroy Somer A2510L7 RPM, 600 - 2 5 . X 34 | 35 1 $120,000 | $ 174,000 10
Facilities | Treatment Plant Station Electrical 347v. 3 pH. 60 Score increased from 1 to 5; Lipump #4 should be more
’Hzp ’ critical since it runs on generator; disaster recover
Based on PUC's requirement, the asset score to match the
generator backup power since LLP#4 runs on this generator
which is critical. This valve supplies cooling water to the
403 Backflow Valve Surfac'e_\'Nater Surface Water High Lift F_’umplng Procegs Valve 300000809 Yes 1986 NA Watts 7168 1 in 2 5 engine. Should be serviceable in order to operate the backup 34 | 35 1 $ 1600| $ 2320 10
Facilities | Treatment Plant Station Mechanical diesel.
This valve supplies cooling water to the engine. Should be
serviceable in order to operate the backup diesel.
e Emergency power is not necessary for production
Tank Emergency Power |Surface Water|Surface Water High Lift Pumping Process Tanks / R R R
404 Fuel #1 Facilities | Treatment Plant Station Structural Basins 300000164 No 1986 NA 2 5 Score increased from 1 to 5; Lipump #4 should be more 34160 | 26§ 3400 § 4,930 10
critical since it runs on generator; disaster recovery
e Emergency power is not necessary for production
Tank Emergency Power |Surface Water|Surface Water High Lift Pumping Process Tanks / _ : )
4l Fuel #2 Facilities | Treatment Plant Station Structural Basins STIuilEE e el DR 2 2 Score increased from 1 to 5; Lipump #4 should be more || 2| B S| 6 AR e
critical since it runs on generator; disaster recovery
e Emergency power is not necessary for production
Tank Emergency Power |Surface Water|Surface Water High Lift Pumping Process Tanks / R R R
406 Fuel #3 Facilites | Treatment Plant Station Structural Basins 300000166 No 1986 NA 2 5 Score increased from 1 to 5; Lipump #4 should be more 34160 | 26§ 3400 § 4,930 10
critical since it runs on generator; disaster recovery
407 Vete butterfl_y pressure Surfac_e_\_Nater S Wit PSS Reducmg Proces_s Valve 300000749 Yes 1986 NA Jenkins 24 in 2 2 e The valve is needed for the pressure relief system isolation | 34 | 35 1 $ 8,000($ 11,600 4
reducing Facilities  |Treatment Plant Station Mechanical
408 Actuator Valve bu_tterfly Surfacg_ Water Surface Water Pressure Reducmg Proces_s Valve 300000749 Yes 1986 NA Master gearco  |MFF36S3 |A6145 2 2 e The valve is needed for the pressure relief system isolation | 34 | 35 1 $ 5000 $ 7,250 4
pressure reducing Facilities | Treatment Plant Station Mechanical
409 | Valve butterfly, level bypass Surfacc_s_\_Nater S Wit IFESEIE Reducmg Proces_s Valve 300000757 No 1986 NA Jenkins 24 in 3 6 e This valve is needed to protect the raw water supply 34 | 35 1 $ 8,000($ 11,600 9
Facilities | Treatment Plant Station Mechanical
2410 Treated Water Surge Relief Surfacg_\_Nater Surface Water High Lift Eumplng Proces_s Valve Missing No 1986 NA Jenkins 12 in 2 4 e The valve is needed for the protecting the discharge header 34 | 35 1 $ 15500| § 22475 8
Valve Facilites  |[Treatment Plant Station Mechanical of the HLPS
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Dear Mr. Andrew Hallet:

Subject: Drinking Water System Asset Management Plan
Condition Assessment of Surface Water Treatment Facilities

Please find enclosed our report on Condition Assessment exercise performed at the Surface Water Treatment
facilities on July 16 — 18, 2019. This report shall be included as an Appendix B to TM#3 — State of
Infrastructure.

Sincerely,
AECOM Canada Ltd.

[

Michele Samuels, M. Eng., MBA, P.Eng.
Senior Asset Management Consultant
michele.samuels@aecom.com
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AECOM Public Utility Commission
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Condition Assessment of Surface Water Treatment Facilities

Statement of Qualifications and Limitations

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

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

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

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

= may be based on information provided to AECOM which has not been independently verified,;

®= has not been updated since the date of issuance of the Report and its accuracy is limited to the time period and
circumstances in which it was collected, processed, made or issued;

®" must be read as a whole and sections thereof should not be read out of such context;
= was prepared for the specific purposes described in the Report and the Agreement; and

= in the case of subsurface, environmental or geotechnical conditions, may be based on limited testing and on the
assumption that such conditions are uniform and not variable either geographically or over time.

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

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

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

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

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

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

AECOM: 2015-04-13
© 2009-2015 AECOM Canada Ltd. All Rights Reserved.
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1. This Report

This report is developed to summarize the approach and findings of the inventory and visual condition assessment
exercise performed at Sault Ste. Marie’s surface water treatment facilities. This report shall be included as an
addendum to Technical Memo # 3 — State of the Infrastructure which will utilize the inventory and visual condition
data collected to develop risk profiles and identify further condition assessment activities for large assets.
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2. Inventory and Condition Assessment
Methodology

The scope of work for inventory and condition assessment of the PUC’s facility assets included:

1. Inventory and visual, non-destructive, physical condition assessment (ICA) of critical large process equipment,
process structural, and process electrical assets at the Water Treatment Plant (2059 Second Line West) and
Gross Cap Raw Water Pumping Station.

Note: An external walkaround of Marshall Drive Tanks was performed, and condition data was recorded for
assets based on feedback provided by PUC staff. However, none of the assets were easily accessible and
thus were not visually assessed.

2. Assignment of each asset to a specific asset hierarchy as defined in Section 2.2.1.

3. Determining the current condition grade of each asset using the condition rating scale provided in Section
2.2.3.

4. Confirming the installation year (i.e. age) of each asset. The age of each asset was field-verified to the extent
possible (e.g. equipment label verification) or it was assumed based on discussion with PUC staff.

2.1 Inventory and Condition Assessment (ICA) of Facilities

Two (2) AECOM staff performed the ICA of the Water Treatment Plant (2059 Second Line West) and Gross Cap
Raw Water Pumping Station. The ICA was limited to accessible and large key assets which belong to the following
asset categories:

1. Process Mechanical Equipment;
2.  Process Electrical Equipment; and
3. Process Structural;

To ensure the tasks are completed efficiently and cost effectively, two (2) PUC plant personnel accompanied each
AECOM employee during the entire duration of the ICA to:

1. Assistin locating assets within the scope of this task; and

2. Provide comments on operation & maintenance issues, historical anecdotes, and/or condition of assets.

2.1.1 Existing Asset Inventory

An asset inventory list was provided by PUC for each surface water treatment facility with asset description and
unique asset ID. However, it was conveyed that the asset inventory list was prepared approximately 10 years back
and was not consistently updated over the years. Therefore, the list was not conclusive and additional assets not
included on the inventory list was to be anticipated.

AECOM reviewed the existing asset inventory list and assigned an asset category based only on the asset
description/name to identify the assets that will be captured for this study to better understand the level of effort
required for completion of the ICA exercise. Table 1 provides a summary of the number of assets based on asset
category and facility location.
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Table 1

: Number of Assets Organized

Asset Category

Public Utility Commission

Drinking Water System Asset Management Plan
Condition Assessment of Surface Water Treatment Facilities

by Asset Category at WTP and Gros Cap Facility

Number of Assets

Gros Cap Raw Water
Pumping Station

Process Mechanical 75 300
Process Electrical 17 53
Process Structural 1 3

Total Count of Assets Included in

Proposed ICA Scope 93 356
Other Assets (Building Mechanical, 5 59
Health & Safety)

Other Assets (Process Instrumentation, 36 178
Building Electrical, Lab Equipment)

During the ICA site walkthrough, PUC staff guided AECOM staff to locate the assets present in the asset inventory
list and directed them to assets which were more recently installed and not included in the existing asset inventory

list.

2.2 Asset Attributes Captured

Table 2 outlines the asset attributes collected by AECOM during the ICA. The information collected within the
application was exported in a useable format such as Microsoft Excel Spreadsheet and PDF reports (Included as
Appendix with TM#3 — State of the Infrastructure) to complete the project deliverables.

Table 2: Overview of Data Entry Fields in the Inventory and Condition Assessment Template

Asset

Field Name

Field Description

Information

Asset
Hierarchy

Level 1 (Functional Group)

Pre-defined field (Surface Water Facilities). The hierarchy level

recognizes assets based on the functional group defined by
PUC, i.e. Surface Water Facilities, Groundwater Facilities,
Storage Facilities.

Level 2 (Facility Type /
Location)

Select the name of the facility (e.g. "Gros Cap Raw Water
Pumping Station" or "Water Treatment Plant").

Level 3 (Process)

The General process location of the site; e.g. “Raw Water”,
“Flocculation”, etc.

Level 4 (Asset Category)

Asset categories included within scope of this project; i.e.
Process Equipment, Process Structural and Process Electrical

Level 5 (Asset Type)

A specific asset type, based on the “asset category” selected
(i.e. "Pump" under Process Equipment, "Tank" under Process
Structural).
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. Field Name Field Description
Information
Unique ID If an Asset Tag is available with a Unique Asset I.D., enter the
asset |.D. If not, type “Not Available.”
Asset Description A general description of the asset (e.g. Raw Water Pump #1)
Nameplate Available “Yes” or “No”. This shall indicate if informgtion recorded was
collected from the nameplate or was provided by plant staff.
Year which the asset was installed based on nameplate. If
Installation Year (YYYY) missing, a best estimate shall be made based on PUC staff
feedback.
. Year which the asset was repaired or refurbished. If no records
Refurbishment Year . . . .
(YYYY) immediately available, a best estimate shall be made based on
PUC staff feedback.
Manufacturer Name of the manufacturer.
Model Model number.
Operational Serial Number Serial number.
Information Specify whether the asset was operating at the time of

Status (Active / Inactive)

inspection.

Size / Capacity

The general capacity or size of an asset. E.g. Pump capacity,
pipe diameter, etc. If not applicable, enter “NA”.

Unit of Measure

Unit of Size/Capacity data; e.g. L/s, HP, mm, inches, feet etc.

Operating Conditions
(HP/RPM/Electrical
Requirements)

If not applicable, write “NA”

Level of Redundancy

If the process has redundancy, enter the percentage of
redundancy. If not, enter “NA”.

General Notes

Record any other relevant additional asset information.

Condition Data

Condition Rating

Rated between 1 and 5 based on physical condition criteria.

Data Collection System
(Visual/Anecdotal)

If the asset was inaccessible for visual inspection and the
condition rating was completed based on the feedback from
PUC staff, then enter “Anecdotal.”

Comments

Add notes related to condition score based on visual observation
or staff comments.

AECOM staff was responsible for ensuring information under Asset Hierarchy and Condition Data type was
complete for all assets, however completion of Operational Information was dependent on availability and
accessibility during inspection (such as presence of nameplate on equipment or feedback from PUC staff;
nameplate being easily accessible etc.). For instances where the information specified above could not be easily
accessed or collected, the field was left blank or listed as “Missing”.

Asset attribute information collected is discussed in detail from Sections 2.2.1to 2.2.3

2.2.1 Asset Hierarchy

Assets captured were broken down into five (5) levels of asset hierarchy listed below:

1. Level 1 -
2. Level 2 —
3. Level 3 -

Functional Group
Facility Type / Location

Process Location
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4.  Level 4 — Asset Category
5. Level 5— Asset Type

Table 3 provides a breakdown of the two (2) facilities that were inspected as a part of the ICA task and the existing
processes at each facility.

Table 3: Asset Hierarchy Data — Facility Type / Location & Process

Level 1 - Functional Level 2 - Facility Type/ Level 3 - Process Location
Group Location
Surface Water Facilities Gross Cap Raw Water Pumping Pump Room
Station
Surface Water Treatment Plant Pressure Reducing Station (Basement)

Low Lift Pumping Station (Main)
Flocculation & Filter Chamber (FF)
High Lift Pumping Station (B)
Motor Control Centre #1 (M)
Motor Control Centre #2 (M)
Chemical Facilities (M) - Cl. Gas
Chemical Facilities (M) - Alum
Chemical Facilities (M) - Blended
Phosphate

Pipe Gallery (Main Floor)

Pipe Gallery (Basement)

Table 4 provides a breakdown of the three (3) asset categories which were inspected as a part of the ICA task and
some of the asset types belonging within each category.

Table 4: Asset Hierarchy Data — Asset Category & Type

Level 4 - Asset Level 5 - Asset Type
Category

Process Mechanical | Pump Regulator
Valve Injector
Compressor Filter
Pressure Vessel Gearbox Gate
Screen
Mixer

Process Structural Tanks
Chemical Tanks

Process Electrical Actuator Motor Control Centres (MCC’s)  Variable Frequency Drive
Disconnect Generator (VFD)
Motor Starter Control Panel
Breaker Transformer Feeder

Engine

Unigue |.D. — AECOM staff recorded the Unique I.D. tagged on the assets during the ICA. For instances where a
Unique ID was not available, AECOM staff recorded “Not Available” under the Unique I.D. field.
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Asset Description — AECOM staff continued using the asset description format provided by PUC which consisted
of the asset type information and associated process or major equipment type, a numbering system for multiple
assets within a single process and/or its functionality to describe the assets.

2.2.2 Operational Information

Installation Year — Was collected from the equipment name plate, ifiwhen available. Where missing, the
information was requested from the PUC staff accompanying the ICA team. For instances where the installation
year is unknown, “Unknown” was entered. For Process Structural assets, the year of building construction was
assumed as the Year of Installation.

The ICA team inquired with accompanying plant staff regarding refurbishments performed on the assets which
would contribute to an adjustment in estimated life expectancy. If refurbishment was performed, the year of
refurbishment was entered. If no refurbishment was performed, the accompanying field remained blank.

In addition to installation year, the name plate was also used to collect manufacturer, model, serial number, size /
capacity, units, and operating requirements information. If this information was not labeled on the asset, the ICA

team inquired with accompanying PUC staff. If no information is available or provided, the field shall be left blank.

Status (Active / Inactive) — The ICA team entered if the asset was in operation at the time of inspection.

2.2.3 Condition Assessment Methodology

Physical Condition Rating & Comment — The physical condition assessment consisted of a non-destructive,
visual assessment of each asset where accessible. The condition assessment was limited to visual observations
only and no physical testing was conducted. High-level performance observations in terms of capacity, suitability,
quality, quantity, and cost or energy efficiency was not performed during the site inspection visit.

Each asset’s condition was graded in accordance with AECOM’s 5-point condition rating scale (Table 5). Where an
asset is not easily accessible, a score of “NA” is assigned.

All the description scenarios do not need to be fulfilled to assign the corresponding ratings.

Table 5: Condition Rating Scale

Grade Condition Description

New equipment or structure, no visible deficiencies or defects. Operable and well-

1 Very Good o . .
maintained. Only normal scheduled maintenance required.

2 Good Well-maintained with minor repairs needed. Operates at optimal conditions.
Functionally sound, but appearance significantly affected by deterioration. More

3 Fair minor repairs and infrequent major repairs required, or structure is marginal in its
capacity to prevent leakage.
Deterioration has a significant effect on performance of asset due to leakage or

4 Poor other structural problems. Equipment is operating but defects are beginning to
affect its performance. Significant repairs or likely replacement required within 2
years.
Major repair or replacement required in short-term. Equipment is no longer

5 Very Poor functioning or is a safety hazard. Unit needs a large overhaul repair or entire
replacement to operate at ideal and safe conditions.

NA Not Observed | Asset exists but was not able to be inspected.
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Any comments from accompanying PUC plant staff regarding major defects, failures, or items in need of constant
repair (typically for assets with a score between 3 and 5) were included in the Condition Comments field.

Data Collection System (Visual / Anecdotal) — For instances where an asset is not easily accessible, but a score
could be assigned based on anecdotal information, the information was specified in this field. Examples of
anecdotal information included feedback from PUC plant staff regarding O&M or age-based condition grade
(remaining useful life).

2.3 Electronic Forms

PUC_SSM_Conidtion_...
Surge Tank #1

Surface Water Facilities > Gross Cap Raw Water
pumping Station > Raw Water

Process Structural > Tanks

Building Pump Station

Figure 1: Mobile Device with Electronic Form Application
The ICA teams collected inventory data on-site in an application called Fulcrum using handheld mobile devices
(mobile phones and/or tablets; Figure 1). To ensure a consistent approach to the ICA, AECOM developed a

standard electronic form template to capture the asset attributes highlighted in Table 2. The application also

enabled users to capture photographs and generated PDF reports of the asset information along with photographs
for each asset.

The outputs generated by the Fulcrum application have been included in Appendix A.
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3. Summary of Condition Assessment Task

A total of 410 assets were recorded during the asset inventory and condition assessment exercise. Please refer
Appendix A for a complete registry of assets recorded. Asset inventory in spreadsheet format was included as an
appendix with TM#3 — State of the Infrastructure.

3.1 Asset Hierarchy Level

Table 6 provides a detailed breakdown of the assets recorded based on Asset Hierarchy Level 2 (Facility Location)
and Level 3 (Process location). From the table it can be observed that 85% of the assets recorded were located at
the Surface Water Treatment Plant. In the surface water treatment plant, the greatest number of assets (99) were
recorded at the Pipe Gallery (Basement) followed by High Lift Pumping Station (75).

Table 6: Breakdown of Assets Based on Level 2 (Facility Location) & Level 3 (Process Location)
Asset Hierarchy Levels

Level 2 & Level 3 Asset Hierarchy Levels ’ Count ‘
Gros Cap Raw Water Pumping Station 68

"  Pump Room 68
Surface Water Treatment Plant 342

= Motor Control Centre #1 (M) 3
®  Chemical Facilities (M) - Blended Phosphate 4
®  Chemical Facilities (M) - Alum 7
8
8

®  Chemical Facilities (M) - CI2 Gas
" Motor Control Centre #2 (M)

"  Pressure Reducing Station 19
"  Flocculation & Filter Chambers 28
"  Pipe Gallery (Main Floor) 38
" |ow Lift Pumping Station 53
" High Lift Pumping Station 75
"  Pipe Gallery (Basement) 99

Grand Total 410

Figure 2 provides a detailed breakdown of the assets recorded based on Asset Hierarchy Level 2 (Facility
Location) and Level 4 (Asset Category). From the figure it can be observed that ~62% of assets belonged to the
Process Mechanical category followed by Process Electrical at ~34%.
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Process Structural

Process Mechanical

Process Electrical

Surface Water Treatment Plant

Process Mechanical

Process Electrical

Gros Cap Raw Water
Pumping Station

Public Utility Commission

Drinking Water System Asset Management Plan
Condition Assessment of Surface Water Treatment Facilities

100 150
Number of Assets

200

250

Figure 2: Breakdown of Assets Based on Level 2 (Facility Location) & Level 4 (Asset Category)
Hierarchy Levels

Table 7 provides a breakdown of assets recorded based on Asset Hierarchy Level 5 (Asset Type). From the table it
can be observed that 71% of the Process Mechanical assets were Valves, 35% of Process Electrical assets were
Motors and 90% of Process Structural assets were Tanks / Basins.

Table 7: Breakdown of Assets Recorded Based on Level 4 (Asset Category) & Level 5 (Asset
Type) Hierarchy Levels

Level 4 & Level 5

Level 4 & Level 5

Asset Hierarchy

Asset Hierarchy

Process Mechanical 253 [Process Electrical 139
Compressor 3 Actuator| 28
Filter 1 Breaker 3
Gate 8 Control Panel 2
Gearbox 2 Disconnect| 18
Injector 6 Engine 1
Mixer 8 Feeder 1
Pressure Vessel 6 Generator 1
Pump 37 MCC 1
Regulator 1 Motor| 48
Screen 2 Starter 25
Valve| 178 Transformer 3
UV Treatment 4
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Level 4 & Level 5 Level 4 & Level 5
Asset Hierarchy Asset Hierarchy
Valve 4
Process Structural 19
Chemical Tanks 1
Hopper 1
Tanks / Basins 17

3.2 Installation Year

Figure 3 provides a breakdown of assets based on Installation Year. As demonstrated in the figure, most of the
assets were installed in 1986 at Surface Water Treatment Plan (80%) and 1983 at Gros Cap Raw Water Pumping
Station (98%) which mimics the timeline of when both facilities were commissioned.

Few assets were recorded with an installation year later than 1983 at Gros Cap. At surface water treatment plant,
20% of assets recorded were installed after 1986. Of these, most assets were installed in 2015 (27) followed by 10
assets installed in 2018.

2018 WW 10
2017 M 8

2016 W 6

2015 N 27
2013 1 3

2012 1 3

2011 W7

2010 W 4

Surface Water Treatment Plant

2008 | 1

1986 I 273

2
§ o_ 20161

agso

SEEE 2014 | 1

2>30

g % 1083 I 65
o

0 50 100 150 200 250 300

Figure 3: Breakdown of Assets based on Install Year

3.3 Visual Condition Assessment Results

Of the 410 assets recorded at both the facilities during the ICA exercise, 71% of the assets were observed to be in
2-Good condition followed by 18% which were observed to be in 3-Fair condition. Only 5 assets were observed to
be in 4-Poor condition and 1 asset in 5-Very Poor condition (refer to Table 9).
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Figure 4 provides a breakdown of assets based on facility. It can be observed that all assets at Gros Cap Raw
Water Pumping Station had a score of 3-Fair or lower with most of the assets with a score of 2-Good. None of the

Public Utility Commission

Drinking Water System Asset Management Plan

Condition Assessment of Surface Water Treatment Facilities

assets at Gros Cap were observed to be in 4-Poor or 5-Very Poor condition. The only assets with a score of 4-Poor
or worse were observed at Surface Water Treatment Plant.

5-Very Poor | 1
€
o
o
I 4-Poor ] 5
2 £
9 E arar I oo
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g =
2 O 2-Good
n &
< 5
= w
-] 1-Very Good _ 39
2
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Figure 4: Breakdown of Visual Condition Assessment Score

From Table 8, it can be observed that all assets with a score of 4-Poor and 5-Very Poor are original construction
(circa 1986). Most assets installed in the past decade (2008 and later) were observed to be in 1-Very Good to 2-

Good condition.

Table 8: Breakdown of Visual Condition Assessment Scores Based on Install Year

250

Install Year E\égrdy ’ 2-Good ‘ 3-Fair 4-Poor ’ Grand Total
1983 2 52 12 - 66
1986 19 189 59 5 273
2008 - - 1 - 1
2010 - 4 - - 4
2011 1 6 - - 7
2012 3 - - - 3
2013 2 1 - - 3
2014 - - - 1
2015 4 23 - - 27
2016 6 1 - - 7
2017 - - -
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From Table 9 the following can be observed:

1.

w N

Public Utility Commission
Drinking Water System Asset Management Plan
Condition Assessment of Surface Water Treatment Facilities

Install Year . 5-Very Grand Total
’ 3-Fair 4-Poor Poor ‘
2018 4 6 - - - 10
Grand Total 41 288 75 5 1 410

Of the 5 assets in 4-Poor condition, 3 were in Pipe Gallery (Main Floor) and 2 in Pipe Gallery

(Basement). The only asset with a score of 5-Very Poor was in Pipe Gallery (Basement).
All assets with a condition score of 4-Poor or more were Process Mechanical.

All 5 assets with a score of 4-Poor are Valves and the asset with a score of 5-Very Poor is a Pump.
The asset types observed to be 3-Fair included actuators, mixers, motors, pump, starter and valve.

Most of these assets (65%) were valves which formed 26% of the total valves captured.

Assets with a score of 4-Poor and 5-Very Poor are discussed in detail in Section 3.3.1.
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Table 9: Breakdown of Assets Based on Asset Hierarchy

Visual Condition Score

Asset Hierarchy

Level 2 - Level 3 - 1- 5. 3 4- 5- Grand
Facility Type/ Process Level 4 — Asset Category Level 5 (Asset Type) Very . Very
. . Goo Fair | Poor Total
Location Location Good Poor
Actuator - 6 - - - 6
Control Panel - 2 - - - 2
Process Electrical Disconnect - 5 - - - 5
Motor 2 6 2 - - 10
Starter - 1 3 - - 4
Gros Cap Raw Process Electrical Total 2 20 5 - - 27
Water Pump Room
Pumping Compressor 2 - - - 2
Station ' Pressure Vessel - 4 - - - 4
Process Mechanical Pump - 2 2 - - 4
Screen - 2 - - - 2
Valve - 24 5 - - 29
Process Mechanical Total - 34 7 - - 41
Pump Room Total 2 54 12 - - 68
Gros Cap Raw Water Pumping Station Total 2 54 12 - - 68
Process Electrical | Transformer - 1 - - - 1
Chemical Process Electrical Total - 1 - - - 1
emica Process Mechanical | Pump - 3 - - - 3
Facilities (M) - -
Alum Process Mechanical Total - 3 - - - 3
Process Structural | Tanks / Basins - 3 - - - 3
Process Structural Total - 3 - - - 3
Chemical Facilities (M) - Alum Total - 7 - - - 7
Chemical Process Mechanical | Pump - 2 - - - 2
Surface Water | Facilities (M) - Process Mechanical Total - 2 - - - 2
Treatment Blended Process Structural | Tanks / Basins - 2 - - - 2
Plant Phosphate Process Structural Total 2 2 . . . 2
Chemical Facilities (M) - Blended Phosphate Total - 4 - - - 4
Chemical Injector 6 - - - - 6
emica Process Mechanical Regulator 1 - - - - 1
Facilities (M) -
Valve 1 - - - - 1
Cl2 Gas :
Process Mechanical Total 8 - - - - 8
Chemical Facilities (M) - CI2 Gas Total 8 - - - - 8
Process Electrical Disconnect - 4 . - - 4
Motor - 3 1 - - 4
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Asset Hierarchy Visual Condition Score
Level 2 — Level 3— 1- 2. 3.
Facility Type / Proce_ss Level 4 — Asset Category Level 5 (Asset Type) Very Good | Fair
Location Location Good

Process Electrical Total - 7 1 - - 8
Flocculation & | Process Mechanical Gate = 8 - - - 8
Filter : Mixer - 4 - - - 4
Chambers Process Mechanical Total - 12 - - - 12
Process Structural | Tanks / Basins - 8 - - - 8
Process Structural Total - 8 - - - 8
Flocculation & Filter Chambers Total - 27 1 - - 28
Disconnect - 2 - - - 2
: Engine - 1 - - - 1
Process Electrical Generator . 1 . . . 1
Motor 4 17 - - - 21
Process Electrical Total 4 21 - - - 25
Compressor 1 - - - - 1
. . Filter - 1 - - - 1
Ehgmhpl]lr]:tg Gearbox - 2 - - - 2
Station Pressure Vessel - 2 - - - 2
Pump - 9 4 - - 13
Valve 3 22 - - - 25
Process Mechanical Total 4 36 4 - - 44
Chemical Tanks - 1 - - - 1
Process Structural Hopper - 1 - - - 1
Tanks 1 3 - - - 4
Process Structural Total 1 5 - - - 6
High Lift Pumping Station Total 9 62 4 - - 75
Actuator - 8 - - - 8
. MCC - 1 - - - 1
Process Electrical Motor . 5 . . . 5
Low Lift Starter - 14 - - - 14
Pumping Process Electrical Total - 28 - - - 28
Station Mixer - 1 3 - - 4
Process Mechanical Pump 8 - - - - 8
Valve 4 8 1 - - 13
Process Mechanical Total 12 9 4 - - 25
Low Lift Pumping Station Total 12 37 4 - - 53
| Process Electrical | Feeder - 1 - -] - 1
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Asset Hierarchy Visual Condition Score
Level 2 — Level 3— 1- 2. 3.
Facility Type / Proce_ss Level 4 — Asset Category Level 5 (Asset Type) Very Good | Fair
Location Location Good
Motor Control Starter - 2 - - - 2
Centre #1 (M) Process Electrical Total - 3 - - - 3
Motor Control Centre #1 (M) Total - 3 - - - 3
Motor Control | Process Electrical Breaker - 3 - - - 3
Centre #2 (M) _ Starter - 4 1 - - 5
Process Electrical Total - 7 1 - - 8
Motor Control Centre #2 (M) Total - 7 1 - - 8
Actuator - - 4 - - 4
Disconnect - 7 - - - 7
. Motor - 5 2 - - 7
Process Electrical Transformer . 5 - . . 5
Pipe Gallery UV Treatment - 4 ; ; 3 4
(Basement) Valve - 4 - - - 4
Process Electrical Total - 22 6 - - 28
. Pump - 3 3 - 1 7
Process Mechanical Valve 3 6 33 5 3 64
Process Mechanical Total 3 29 36 2 1 71
Pipe Gallery (Basement) Total 3 51 42 2 1 99
Process Electrical | Actuator - 9 - - - 9
Pipe Gallery Process Electrical Total - 9 - - - 9
(Main Floor) Process Mechanical | Valve - 19 7 3 - 29
Process Mechanical Total - 19 7 3 - 29
Pipe Gallery (Main Floor) Total - 28 7 3 - 38
Process Electrical Actuator L . - - - L
Pressure Motor 1 - - - - 1
Reducing Process Electrical Total 2 - - - - 2
Station Process Mechanical | Valve 5 11 1 - - 17
Process Mechanical Total 5 11 1 - - 17
Pressure Reducing Station Total 7 11 1 - 19
Surface Water Treatment Plant Total 39 237 60 5 1 342
Grand Total 41 291 72 5 1 410
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3.3.1 Summary of Inspector Comments on Asset Condition

Table 10 and Table 11 provide a list of assets with a Score of 4-Poor and 5-Very Poor at the Surface Water
Treatment Plant with comments about visual observations made by the inspectors. In addition, comments provided
by PUC maintenance staff are also summarized in the tables. Figure 5 shows some photographs of assets with a
Score of 4-Poor and 5-Very Poor.

As highlighted in the condition comments, the Valves were assigned a score of 4-Poor due to severe corrosion
accompanied with surface delamination / severe flaking. There were signs of leakage noticed which can be
indicative of sealing issues. This was further confirmed by PUC maintenance staff comments regarding issues with
sealing the valves. All the valves listed in Table 10 are original installation (1986) and are thus either near or past
the useful service life.

Table 10: List of Assets with a Condition Score of 4-Poor at the Surface Water Treatment Plant

Level 3 Level 4 - Level 5
) Asset Asset Install . PUC Staff Comments
Unique ID o Process (Asset Condition Comments
Description . Categor Year Summary
Location y Type)
Valve plug, Process Severe corrosion and Valve and actuator are not
suction sludge |Pipe Galler wear all over body, erforming per original
300000188 ge \Fip Y Mechani | Valve | 1986 v periorming per org
pump BW Tank | (Basement) cal flange, and bolt evident |design and need
No. 2 by leak. replacement
Valve plug, Process Severe corrosion and Valve and actuator are not
. suction sludge |Pipe Gallery . wear all over body, performing per original
Missing Mechani | Valve | 1986 . .
pump BW Tank | (Basement) cal flange, and bolt evident |design and need
No. 1 by leak replacement
. Process Severe corrosion and Valve does not properly
Valve Butterfly |Pipe Galler . . .
300000714 | _. . v |me ; y Mechani | Valve | 1986 |coating loss; leakage seal and reaching end of
Filter 1 Drain | (Main Floor) . Lo
cal stains service life.
Severe corrosion and Major maintenance issues
coating loss; leakage with valves and actuators
. Process stains and their components
Valve Butterfly |Pipe Galler . o .
300000720 | _. . v |me . y Mechani | Valve | 1986 (sealing issues). Jenkins
Filter 2 Drain | (Main Floor)
cal (manufacturer) does not
manufacturer these
specific valves anymore.
Severe corrosion of the |Cannot get them sealed,
valve Butterfly Pipe Galler Process valve operator whose when trying to isolate
300000735 |Filter 4 Surface |- Y| Mechani | valve | 1986 | 2 perator w ving L
(Main Floor) failure can significantly | There is leakage, reaching
Wash cal . Lo
impact the valve. end of service life.

The Sludge Pump 1 was assigned a score of 5-Very Poor due to the excessive leakage resulting water pooling on
the floor and the over evident deterioration of the asset. PUC maintenance staff also stated that the pump was not
working at the designed flow rate. All pump is original installation (1986) and is thus either near or past the useful

service life.
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Table 11: List of Assets with a Condition Score of 5-Very Poor at the Surface Water Treatment

Plant
Level 3—|Level 4—| Level 5
. Asset Install - PUC Staff Comments
Unique ID . Process | Asset (Asset Condition Comments
Description . Year Summary
Location |Category| Type)
Pine Seal is worn and causes |Not performing at designed
P Process leaking evident on pump |flow rate.
Pump, sludge Gallery . .
300000188 Mechanic| Pump 1986 |base and water pooling
pump 1 (Baseme —
nt) al on floor. Deterioration
evident.

w o wm ad

4

Gelei At

Valve plug, suction sludge pump BW Tank No. 2 (Score: 4-

Valve plug, suction sludge pump BW Tank No. 1 (Score: 4-
Poor)

Poor)
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Valve Butterfly Filter 2 Drain (Score: 4-Poor)

Valve Butterfly Filter 4 Surface Wash (Score: 4-Poor)

Figure 5: Photographs of Assets Scored 4-Poor and 5-Very Poor

3.3.2 Summary of Operator Comments Regarding Asset Condition

Comments provided by the plant operator and maintenance staff regarding the condition of assets at each process
location have been summarized below. These comments were an overview of the condition of assets at the
process location and thus have been summarized in most instances according to asset type. The condition
comments could not be verified by AECOM personnel and in most instances contradicted the visual observations
recorded. Thus, the final visual condition scores assigned to each asset were independent of the comments
provided by the PUC plant staff. However, a summary of these comments has been presented below.

Pressure Reducing Station (Basement)
1. Valve Inlet Surge Relief - Functional but does not close tight. Seat is worn out.
2. Valve low lift Water Level Control - Has been rebuilt twice and needs to be rebuilt again. Doesn’t seal

Low Lift Pumping Station (Main)
1. Inlet Blender Mixers - Many of the mixers are not sized correctly and don’t last long.
2. Low lift Motor #4 starter - Copper wire creates a spark - arc in the contact every time the pump starts.
Become pitted and weld together or can cause flash. All relays need to be replaced, at end of life.
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Flocculation & Filter Chamber (FF)

1.

Motors - Spare parts are not available which makes it difficult to repair quickly. New parts need to be made-
to-order which impacts the operation of other components of the asset. The motor cannot be run at the
optimum speed which affects operation.

Sluice Gates - Haven't been exercised, not sure if okay or properly operating, original construction so may
need major repair or rehab.

Filter Chamber - Some of the Chambers’ coating seems to be flaking or chipping off which was noticed
when tanks are drained for maintenance.

High Lift Pumping Station (B)

1.

~

Actuators — Backwash Valve (Check, Suction, Discharge): Random failures with actuators. Not functioning
100 percent as they are intended to.

Backwash Pumps - Issues with finding spare parts; lead time for parts is long; not readily available which
are very imp to system, so downtime is an issue. Not functioning as intended. No major rehab or repair
performed other than greasing. Very critical to the system.

Motors — Backwash Pump: Past their useful service life. Maintenance issues expected along with issues
with spare parts. Due for a major service or repair. Has not be serviced regularly.

Surge Tanks - The tanks are due for an internal inspection which hasn't been performed for a long time.
The air Relief Valve on the top is close to end of life and requires a replacement.

Suction Header Valve - Have not been inspected or operated in a long time. Assumed to be inoperable and
requiring repair or maintenance.

High Lift Pump - Long lead time for parts, needs a major check of its internal components, only regular
maintenance performed i.e. greasing, currently operates well with no major issues.

High Lift Pump Motor - Are functional but are due for a major re-built.

Motor Treated Water Isolating Valve - Ongoing issues with actuator cannot be fully closed. Cannot use
actuator to take it of seat. Not functioning as intended.

Motor Control Centre #2 (M)

1.

High Lift #3 Starter - Periodic maintenance; continuous failure in primary contractors and control relays.
Copper contacts have welded shut.

Pipe Gallery (Basement)

1.

2.
3.
4.

Valves (Multiple Types) — Does not seal properly. Needs to be manually adjusted or system must be shut-
off when doing maintenance. Not performing as per original design.

Strainer — Plant Water Supply - Cannot remove screen due to corrosion so cleaned in place

Valves Actuator Filter - Has failed and does not feedback to SCADA.

Sludge Pumps and Motors - Not performing at designed flow rate. Seal is worn and causes leaking.

Pipe Gallery (Main Floor)

1.

Valves (Filter Surface wash and Back wash) - Cannot get them sealed, when trying to isolate there is
leakage. Some of the valves are not produced by the manufacturers anymore.

2. Actuators (Filter Inlet, Drain, Backwash) — Components randomly fail (shafts, electrical, etc.)

3.4

Marshall Drive Tank Condition Assessment

Assets at the Marshall Drive Tank station were not easily accessible at the time of asset inventory and condition
assessment exercise. However, a temporary condition score was assigned to some of the process mechanical
assets (valves) to record their condition. The condition scores and comments were provided by the maintenance
staff (Refer Table 12). However, the actual condition of the assets could not be confirmed visually by AECOM.
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Table 12: List of Assets with Condition Score & Comments at the Marshall Drive Tank

Level 3—| Level 4— | Level 5 |Instal

. Asset " PUC Staff Comments
Unique ID L Process Asset (Asset I Condition Score
Description . Summary
Location | Category Type) | Year
Valve Butterfly | Tank Process 3-Moderate to 4-poor | Never been cycled, original
200000007 . . Valve |1984
600 (24") - #1 | Station | Mechanical 1984.
200000008 Valve Butterfly | Tank Process Valve |1984 | 3-Moderate to 4-poor |Never been cycled, original
600 (24") - #2 | Station | Mechanical 1984.
200000009 Valve Butterfly | Tank Process Valve |1984 | 3-Moderate to 4-poor |Never been cycled, original
600 (24") - #3 | Station | Mechanical 1984.
200000010 Valve Butterfly | Tank Process Valve |1984 | 3-Moderate to 4-poor |Never been cycled, original
600 (24") - #4 | Station | Mechanical 1984.
200000011 Valve Butterfly | Tank Process Valve |1984 | 3-Moderate to 4-poor |Never been cycled, original
600 (24") - #5 | Station | Mechanical 1984.
200000012 Valve Butterfly | Tank Process Valve |1984 | 3-Moderate to 4-poor |Never been cycled, original
600 (24") - #6 | Station | Mechanical 1984.
Valve Deflector| Tank Process Valve | 1984 Unknown Difficult to assess due to
200000013 600 - #7 Station | Mechanical location of valve, could be
opened but may not ever
fully close.
Valve Deflector| Tank Process Valve | 1984 Unknown Difficult to assess due to
600 - #8 Station | Mechanical location of valve, could be
200000014
opened but may not ever
fully close.
Tank Tank Process 1984 | 3-Moderate to 4-poor Never been inspected.
200000015 Station Tank Outer tank base concrete
Structural . -
is deteriorating.
Screens Tank Process 1984 Unknown Currently functional but
200000016 . . Screens y .
VentMD Station | Mechanical uncertain of condition.
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4. Next Steps

The asset inventory and condition data will be used to develop Technical Memo #3 — State of Infrastructure.
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Statement of Qualifications and Limitations

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

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

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

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

= may be based on information provided to AECOM which has not been independently verified,;

= has not been updated since the date of issuance of the Report and its accuracy is limited to the time period and
circumstances in which it was collected, processed, made or issued,;

" must be read as a whole and sections thereof should not be read out of such context;
= was prepared for the specific purposes described in the Report and the Agreement; and

® in the case of subsurface, environmental or geotechnical conditions, may be based on limited testing and on the
assumption that such conditions are uniform and not variable either geographically or over time.

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

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

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

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

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

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

AECOM: 2015-04-13
© 2009-2015 AECOM Canada Ltd. All Rights Reserved.
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1. Project Overview

PUC Services Inc. (“PUC") is a multi-utility services company who is solely owned by the Corporation of the City of
Sault Ste. Marie. PUC provides drinking water systems and an electrical distribution system under service contracts
between PUC and its clients. The City of Sault Ste. Marie (herein referred to as “the City”) has a population of
73,368 and is projected to experience an increase in population of 9,900 by 2036 (as reported to Council in 2019).
To service this population, PUC maintains a drinking water system dating back to 1916. Today, PUC supplies
drinking water from both surface water and groundwater using a combination of surface water intakes and pumps,
a surface water treatment plant, 6 wells, two reservoirs, and 445 kilometers of watermains.

PUC is charged with maintaining and renewing a diverse portfolio of mixed vintage infrastructure within the bounds
of available funding levels. With a variety of water sources, PUC desires to align its future investments in drinking
water sources, storage, and treatment facilities with growth projections while ensuring that a high quality of drinking
water is provided. As well, PUC recognizes the challenges in drinking water distribution. Unlike wastewater and/or
stormwater collection systems, pressurized watermains are often operationally and cost prohibitive to inspect,
resulting in many municipalities possessing limited condition information, and in many cases managing them in a
reactive fashion.

With the inception of Ontario Regulation 588/17, PUC faces an upcoming series of regulatory requirements for
asset management systems that align with ongoing PUC and City initiatives to update the Financial Plan, develop a
Drinking Water Master Plan, and update the City’s Official Plan. Recognizing the alignment of these goals with
asset management, PUC has engaged AECOM to develop a Drinking Water System Asset Management Plan. The
project deliverables will provide PUC with a roadmap for establishing its asset management system and include:

1. Arreview of asset data and data management practices to evaluate requirements for the proposed asset
management system.

2. The creation of an Asset Management Policy to serve as the top-down guidance document that defines the
components of the asset management system.

3. An analysis of the State of the Infrastructure using a combination of desktop and field assessments to develop
risk profiles and identify further condition assessment activities for large assets.

4. Development of PUC’s current and proposed Levels of Service.

5. The consolidation of plans and projects required to achieve the objectives of the asset management system
into an Asset Management Strategy.

6. The development of a Financial Strategy to evaluate the requirements for sustainably funding the asset
management system, to propose funding models for meeting the needs of the system, and to support the
update of PUC’s Financial Plan.

1.1 This Report

Defining the State of the Infrastructure can be an exhaustive process when done for the first time. It involves
guantifying the assets owned by PUC, examining their age, replacement value, and characteristics such as material
type. The characteristics of PUC’s asset portfolio will have implications for how assets are maintained, the
upcoming cycles of replacement that may be required, and the potential risk exposure of the assets as it relates to
these observations.
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Accomplishing these objectives for a treatment and distribution system will produce a significant amount of
documentation. As such, the decision was made to separate Technical Memo #3 into two documents. The State of
the Infrastructure was organized as follows (Table 1):

Table 1 — Report Structure

Report Name ‘ Objectives

Technical Memo #3A — State of the Infrastructure | ® Define asset quantities, age, and replacement value.
® Examine condition where information is available.

Technical Memo #3B — State of the Infrastructure: | ® Introduce concepts of risk assessment and risk

Risk and Criticality management.
(This Report) ® Conduct consequence of failure and risk
assessments

= Present the results of the assessments.
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2. Risk Management

2.1 Overview

In analysing risk for infrastructure assets, the first step is to identify assets that are most critical to the business.
Critical assets are those that will potentially have the greatest impact on service delivery and performance
objectives should they fail. The fundamental principle of consequence (or criticality) models is that they evaluate
the relative importance of assets based on select criteria. The approach to risk analysis within this project is aligned
with industry best practices such as:

®=  The American Water Works Association (AWWA) J100:10 — Risk and Resilience Management of
Water and Wastewater Systems (RAMCAP) (AWWA, 2010)

®=  The International Organization for Standardization (1ISO) 31000:2009 Risk Management — Principles
and guidelines ( 1ISO31000, 2009)

®= The Canadian Guidance for Managing Drinking-Water Systems: A Risk Assessment/Risk Management
Approach (Canadian Water and Wastewater Association, 2005)

Many of these standards and best practices utilize a triple-bottom-line assessment approach containing the
following four (4) criticality pillars:

= Economic — influence of the asset’s failure on monetary resources;
= QOperational — influence of the asset’s failure on operational ability;

=  Social — influence of the asset’s failure on society; and

= Environmental — influence of the asset’s failure on the environment

By applying specific indices, the risk assessment framework generates a risk (or priority) score for each asset. The
risk score is a rating of the asset based on the detailed assessment of the likelihood and consequence of failure
based on a number of key parameters. All parameters are then equated using equation [1].

Risk = Likelihood of Failure % Consequence of Failure [1]

Based on this principle, the risk associated with a given asset’s failure can be managed by limiting the likelihood of
this occurring, or the impact realized, should it occur. In Technical Memorandum #3A, AECOM discussed the
calculation of the Likelihood of Failure (LoF) for both linear and non-linear assets based on historical data,
environmental exposure, age and operating conditions.

Consequence of Failure (CoF) reflects the relative “impact” of a given asset’s failure. While traditionally these have
been looked at as purely economic terms (i.e. repair cost, loss of revenue, etc.), the truth is that investment
decisions can often be driven by non-economic factors. Understanding both the economic and non-economic
impacts associated with loss or limitation of service help in categorizing an asset’s “criticality” and justifying
infrastructure decisions in a consistent, defensible manner. Even without understanding when failure will occur,
categorizing assets based on “criticality” or “failure consequence” allows municipalities to effectively target
management strategies aimed at mitigating risk.

Table 2 demonstrates how “consequence” related data can be combined in shaping our approach to managing an
individual asset based on a three-point scale (minor, moderate, and major).
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Table 2: Influence of Asset Criticality on Management Strategy

Criticality ‘ Minor ‘ Moderate Major
Rating
Service Negligible impact to service Noticeable to significant Catastrophic impact to
Implication delivery impact to service service and/or public
safety
Operational Failure can be addressed Failure can be Failure cannot be handled
Impact through normal operations accommodated but strains in an effective manner
operations
Management Run-to-Failure Manage failure Avoid failure
Strategy

“Failure” reflects an asset’s ability to provide its required level of service (LoS). While this is often interpreted in a
physical sense, as a measure of deterioration of an asset’s structure, loss of service can occur on several fronts.
Some of the common failures’ consequence against the four pillars are as follows:

= Structural — Leak/break

= Economic — Cost of maintenance exceeds renewal

= QOperational — Insufficient capacity

= Regulatory — Maintenance requirements and MOE compliance

Understanding which failure types are most prevalent to a given type of asset, and how potential “failure modes”
will develop over an asset’s lifecycle, provides valuable insight when developing management strategies. The type
and amount of effort (and investment) placed on diagnosing and tracking factors contributing to loss of service
should reflect the ultimate value of the information collected in supporting staff in making planning and
management decisions; Table 3 expands on Table 2 to highlight factors influencing this decision.

Table 3: Influence of Asset Criticality on Assessment Strategy

Criticality Minor Moderate Major
Rating
Service Impact Negligible/Low Noticeable/ Significant Major/Catastrophic
Operational Failure can be addressed Failure can be Failure cannot be handled
Impact through normal operations | accommodated but strains in an effective manner
operations
Management Run-to-Failure Failure Management Failure Avoidance
Strategy
Assessment Monitoring and forecasting | Assessment and planning | Proactive maintenance and
Priorities rehabilitation
Accuracy High tolerance for Low tolerance for No tolerance for
Requirements performance uncertainty performance uncertainty performance uncertainty

Because of the limited impact of failure in low criticality assets, taking a reactive approach to data collection and
asset renewal will not pose significant risk and liability in the future. While adopting a ‘run-to-failure’ policy can be
politically unpalatable, using lifecycle costing and hard economics to drive system inspection/renewal/rehabilitation
can provide a consistent, defensible framework for planning and decision-making. A data collection strategy based
on asset monitoring and forecasting will provide effective results. PUC may:

=  Focus on low-cost / high-coverage inspection techniques to monitor asset performance and identify
assets requiring short-term attention; and

= Use failure pattern and/or statistical modelling, and observations of past performance, to forecast
medium and long-range needs.
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Inspection and planning programs for moderate/high priority assets — those whose failure will produce
noticeable to significant impact to service — should be optimized based on criticality or levels of service
parameters. PUC needs to:

= Increase the frequency of assessment as condition deteriorates and the rate of degradation increases
on an unanticipated manner; and

=  Ramp-up tools and technigues to increase certainty of data collected as condition deteriorates and the
need for accurate understanding of condition grows.

2.2 Consequence of Failure (CoF)

221 Methodology for Non-Linear Assets

For the purpose of this study, CoF was defined for vertical assets in terms of the five-point rating scale presented in
Table 4. This criticality rating scale recognises that poor asset performance or asset failure could have impacts in
terms of environmental, public safety, worker safety, equipment and process aspects, with severity of the criticality
ranging from “Very Low” to “Very High”.

The consequence of failure (CoF) was completed by AECOM in consultation with PUC water treatment plant
operators and maintenance staff following the reception of the consequence rating scale and preliminary CoF
scores from AECOM.

Table 4: Consequence of Failure Rating Scale — Vertical Assets

Grade | Level | Definition
1 Very Low ®= Loss of equipment does not impact service or has minimal impact
®"  Process running below design capacity and 100% redundancy available
" Regulatory objectives and requirements met
=  No Injuries

2 Low ®=  Loss of equipment causes localized disruption of non-essential service
=  100% redundancy available

" Regulatory objectives and requirements met

®=  Minor injuries, no medical attention required

3 Moderate = Loss of equipment causes localized disruption of essential service
= Between 99% and 25% redundancy available

®  Regulatory objectives not met but requirements met

®=  Minor injuries, medical attention required or temporary disability

4 High " Loss of equipment causes widespread short disruption or long-
term localization of disruption of essential service

"  Reduced Capacity or <25% Redundancy available

®" Regulatory objectives and requirements not met

®=  Multiple serious injuries or permanent partial disability

5 Very High " Loss of equipment causes widespread short disruption or long-
term localization of disruption of essential service
=  Equipment currently running over design capacity with no redundancy
" Regulatory objectives and requirements not met
®=  One or more fatalities or permanent total disability
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Workshop #2 — Linear Risk Framework conducted on October 08, 2019 was used as an opportunity to introduce
the consequence of rating scale and discuss the preliminary CoF scores that were developed by AECOM based on
review of drawings and relevant asset information available. Appendix A provides a detailed breakdown of non-
linear asset inventory along with the CoF scores and discussions regarding scoring justifications.

222 Methodology for Linear Assets

Successful implementation of risk-based planning and decision-making requires the identification of critical
infrastructure to determine the CoF component of the risk equation. This is typically performed within a
computerized work process or model that is based on a rating system of various failure consequence parameters.
Parameters use a system of multi-variant weightings to derive a final overall value (Refer to Figure 1). The CoF
parameter is a semi-quantitative and is developed to reflect an organization’s policy and goals, as closely as
possible.

Economic Environmental

Sub-factors Factors/Sub-
Scores factors
Weights
Aggregation

II

Figure 1. CoF Overall Methodology

Piped infrastructure is geographically dispersed over a wide area with many external influences; therefore, the
consequence model is typically generated from a spatial data analysis (GIS) that could be automated and repeated,
with little user intervention to minimize long-term data maintenance cost. Current industry best-practices for risk-
based infrastructure management identify a consequence model as considering the following impacts of failure:

=  Economic:

Reflects potential impacts in terms of direct and indirect capital costs of pipe failure. It generally considers direct
cost of repairing the pipe and remediation, and the potential collateral damage to neighboring properties and
structures. For example, it will be more expensive to repair a failed pipeline in a highly traveled area where
traffic management costs are high. The scoring ranges for the economic risk model indices are typically
proportional to the sum of the direct and indirect cost of repair.
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= Environmental:

Reflects potential impact to the environment in the event of a pipe failure that is directly or indirectly related.
These could be related to the loss of treated water, loss of energy, disturbance to the surrounding terrain and
areas, contamination of spilled water with the surroundings that may degrade the quality of water, etc.

= Social:
Reflects potential impact to the public in the event of pipe failure. It generally considers the magnitude of the
spill and potential disruption to nearby roadway traffic, commercial activity, and/or public health and safety.

= QOperational:

Reflects potential impact to the system’s operations in the event of pipe failure. Generally, it considers both
organizational impact and the system impact in terms of whether there is enough redundancy within the system
to circumvent the failed asset for an extended period. In addition, the operational criteria considers the urgency
and complexity of remediation of a failure and the safety of work crews.

Weights are applied to each impact’s category and are dependent on a balance of science and the perspective of
the stakeholders. The weightings are intended to form a balance among different stakeholder requirements in an
environment where operators may weigh the operational category higher than a water customer who may weigh
the social impact higher. The weightings can be altered in the future as stakeholder views and overall
organizational drivers change over time. The ultimate weight given to each category is qualitative but is also a
reflection of the PUC’s overall goals and stakeholder priorities. There is a practical consideration of weighting
determinations, and the ultimate rating system should reasonably delineate the assets in broad categories to
differentiate priorities clearly.

2.2.21 Index Weightings

To develop the CoF model for the linear system, individual factors are considered and rationalized . Each factor is
weighted on a scale from 0% to 100%, with the total of all required to equal 100%. Each factor consists of sub-
factors that when combined, represent the overall consequence score. Each of these sub-factors consists of a 1 to
100 score (attribute values) such that 1 would indicate insignificant/minimal consequence while 100 would indicate
the highest consequence. Sub-factors are also weighted against each other on a scale from 0% to 100%, with the
total of all being required to equal 100%.

Based on the factors considered for PUC, Table 5 summarizes the weights ofthe four factors and related sub-
factors. According to the table, the highest factor in the CoF model is related tooperations with a weight of 40%,
while the least weight among the factors is the environmental category. Withregards to the sub-factors, the highest
aggregated weighted factor is the diameter with a total contribution of 40%compared to the other global weights.
As the pipe size is a dominant subfactor, the CoF index is significantly drivenby this attribute.
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Table 5: Weighting of Factors and Sub-factors

Local Local
Factor . Subfactor .
Weight Weight

Pipe Size 30%
Pipe Material 15%
Accessibility 15%
Economic 20% Households/ km 10%
Land Use 15%
Pipeline Depth to Ground
15%
Water Table (GWT)
) Pipe Size 60%
Operational 40% - -
Pipe Material 40%
Pipe Size 25%
Road Class 15%
Social 25% Critical Customers 35%
Households/ km 20%
Land Use 5%
Pipe Size 25%
) Water Body 15%
Environmental 15% -
Soil Type 25%
Slope 35%

PUC staff indicated that contact mains (large pipelines) exist where failure may not impose significant impact to the
distribution network. These instances occur at Gaulais, Lorna, Shannon, and Steelton wells and all but Goulais can
be isolated from the transmission system to mitigate any failure impacts. Each well contributes about 10% of total
available supply, so there may also be minor impacts to capacity should any one well suffer a failure. Therefore,
before proceeding with calculating the CoF index for each asset, the Watermain ID of these segments were filtered
and assigned as “contact mains” with a score of 1 (Table 6) .

In addition, due to the automated nature of the model, some pipe criticalities were revisited to ensure that they

scored in the moderate and major categories as they service critical customers. These pipes are summarized in
Appendix B.
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Table 6: Watermain ID of Contact Mains

‘ Watermain 1D ‘ WWE ’ Watermain 1D ’ WWE ‘ Watermain 1D ’ WWE
4864 Lorna Well 13508 Steelton Well 102362 Goulais Well
4850 Lorna Well 13515 Steelton Well 102349 Goulais Well
4845 Lorna Well 15221 Steelton Well 102347 Goulais Well
4860 Lorna Well 15222 Steelton Well 102343 Goulais Well
4862 Lorna Well 15223 Steelton Well 102350 Goulais Well
5614 Lorna Well 15224 Steelton Well 102361 Goulais Well
6175 Shannon Well 16136 Steelton Well 102360 Goulais Well
5411 Shannon Well 16137 Steelton Well 102358 Goulais Well
5650 Shannon Well 16138 Steelton Well 102359 Goulais Well
7146 Shannon Well 16139 Steelton Well 102344 Goulais Well
103142 Shannon Well 16317 Steelton Well 102363 Goulais Well

5630 Shannon Well 16318 Steelton Well 102348 Goulais Well
120430 Shannon Well 16319 Steelton Well 102342 Goulais Well
120431 Shannon Well 16320 Steelton Well 102351 Goulais Well
120432 Shannon Well 16321 Steelton Well 102364 Goulais Well
120433 Shannon Well 16322 Steelton Well 102353 Goulais Well
120429 Shannon Well 16323 Steelton Well 102345 Goulais Well
120434 Shannon Well 16324 Steelton Well 102346 Goulais Well

576 Steelton Well 16325 Steelton Well

644 Steelton Well 16326 Steelton Well

2491 Steelton Well 16327 Steelton Well

2955 Steelton Well 16328 Steelton Well

3444 Steelton Well 16329 Steelton Well

3449 Steelton Well 14689 Goulais Well

4328 Steelton Well 14696 Goulais Well

6508 Steelton Well 14710 Goulais Well

7281 Steelton Well 14604 Goulais Well
11696 Steelton Well 14590 Goulais Well
11711 Steelton Well 13930 Goulais Well
15837 Steelton Well 102352 Goulais Well
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Figure 2 graphically summarizes the hierarchy of the attributes and weights for the CoF framework.

Pipe Material Score 15
AC 50 =0 15%
ceYL 100 )
g 5 5 30%
CPP. 100 90 0-100 1 10
CcU 25 Industrial 100 100-300 10 Number of Service
DI 25 Institutional 9% 300-400 25 Lisparciohiind
GALV 25 Multiple - Residential 75 400-600 75 [] 1
PE 100 Single - Residential | 65 600andabove | 100 22 -
PEX 100 _Smﬂmdm&l 50 1540 &0 Pipe Locationfrom
Vacant Lan 1 o [
PVC 100 et = o oWt 20—
STL 50
Pipe Material Score 40%
AC 50
ceyL 100
cl 50
CPP 100
cu 2% —
DI 2% Pipe Size (mm)  Score
GALV 25 0-100 1 60% Operational -40%
PE 100 100-300 10
PEX 100 300-400 25
PVC 100 400-600 75
STL 0 600and above 100
> CoF
5%.
Commercial 80
Farm 5 Pipe Size (mm) _ Score 25%
Government 90 0-100 1 o
Industrial 100 100-300 10 Number of Service 20%
Institutional 95 300-400 25 Connection/1 km
Multiple - Residential | 75 400-600 75 o n Unopened Allowance| 1 15%—
Single - Residential 65 600and above | 100 r = None 1 I
5 Private Driveway 10
Special and Exzmpt = 515 =] Rural Local 15 I No 1 35% > 25%——
Vacant Lang 1 15-40 60 Urban Local 20 [ Yes 100
40-70 80 Rural Collector 40
70 100 Urban Collector 60
Rural Arterial 70
Urban Arterial 85
Urban Arterial -1 | 100
Urban Local - 1 35
UrbanCollector-1 | 75
Pipe Size (mm)  Score 25%
0-100 1
5
100-300 0 Close to V’\)Iater ;50/:
300-400 3 Body:
400-600 5
600and above | 100 Yes 100 Soil Type Score
| ! <5 degrees 1 -
Alluvium 90
|5 degree or more| 100 | -
Fill 50 .
i " 25% L 15%——
Glacial Till 60
Gravel With Sand 5
Lacustrine Clay 100
Lacustrine Sand 15
Sandstone 80

RPT-V3-2023-06-12-TM3B State Of The Infrastructure-60596267.Docx

Figure 2: CoF Attributes and Weights

10



AECOM

Drinking Water System Asset Management Plan
Technical Memo #3B — State of the Infrastructure: Risk and Criticality

In Figure 2, each parameter was assigned a score from 1 to 100, in which an attribute that has significant failure
consequences was assigned a higher score when compared to moderate to negligible consequences.

1.
2.

10.

11.

Pipe size — medium to large pipes may have more failure consequences than smaller pipelines.

Pipe material —failure mechanisms of concrete pressure pipes, metallic pipes, and thermoplastic pipes vary
considerably. Based on literature (Clair and Sinha, 2014)*, thermoplastic pipes may cause significant failure
consequences once they fail as opposed to some metallic pipelines (assuming all other factors are the same —
pipe size, depth, etc.). Concrete pressure pipe failures are drastically catastrophic as they are mostly attributed
to broken wires. Within each pipeline category, some scores varied depending on the expected mode of failure
and were assigned based on common risk management practices in the Greater Toronto Area.

Accessibility — pipes that are inaccessible were given a higher score to prioritize maintenance activities.

Households (normalized) — a higher score was assigned to pipes that are connected to a larger number of
households.

Land use — higher scores were assigned to pipes located in dense areas and other critical locations as
opposed to vacant lands.

Pipeline depth to groundwater table — pipelines located below the groundwater table may require additional
dewatering and could result in higher costs.

Road class — higher scores were assigned to pipes in roads where the average daily traffic is expected to be
high.

Critical customer — this factor was specifically added to consider critical customers including hospitals,
retirement homes, heavy manufacturing, steel mill, and other health care facilities.

Water body — higher scores were assigned to pipes that are in close proximity to water bodies.

Soil type — relatively impervious soils may increase the probability of flooding scenarios. Soil types that would
tend to hold water and have smaller grains were assigned a higher score.

Slope — pipes located within steeper gradients were assigned a higher score.

2.2.2.3 Data Requirements

Input data is required to calculate the CoF score. This data is collected from information acquired from the
Geographic Information System (GIS) supplied by PUC. Table 7 provides the sub-factors used in the model with its
data sources, format, and field(s).

1 St. Clair, A. M., & Sinha, S. (2014). Development of a standard data structure for predicting the remaining physical

life and consequence of failure of water pipes. Journal of Performance of Constructed Facilities, 28(1), 191-203.
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Table 7: CoF Model Data Requirements

Data Source(s)

Format

Attribute Field

Geoprocessing

Slope LND_CONTOUR | Polyline Feature | ELEVATION | 1. Raster Calculation: Topography to Raster
Class 2. Raster Calculiation: Slopg, Degrees (0 — 90) _
3. Feature Vertices to Point (WAT_Watermain,
Midpoint)
4. Extract Values to Points (Slope)
Soil Type SSM_GeoTechnical | Polygon Feature SOILTYPE |Spatial join with WAT_Watermain.
Survey_1977 Class
Pipe Size WAT_Watermain Polyline Feature PipeDiameter n/a
Class
Material WAT_Watermain Polyline Feature Material n/a
Class
Land Use ParcelPropertyCode| Polygon Feature | CODE_CLASS |lterative spatial join process using definition queries
Class and WAT_Watermain. Pipes were assigned land
use values in order of priority; such that higher
priority land uses overwrite lower priority land uses.
Accessibility |RD_RailwayCentreL| Polyline Feature n/a Near Analysis (25-meter tolerance)
ine Class Watermains converted to midpoints. Midpoints that
did not intersect the utility corridor polygon were
flagged as not having a dedicated utility
Polygon Feature corridor/easement.
WAT_RMS Class
Pipe Type WAT_Watermain Polyline Feature PipeDiameter n/a
Class
Road Class STREETS Polyline Feature | OFFICIALPLAN |lterative spatial join process using definition queries
Class STREETDESIG |and WAT_Watermain. Pipes were assigned road
NATION class values in order of road class priority; such that
higher priority road classes overwrite lower priority
road class at road intersections.
Water Body | OHN_WATERBOD | Shapefile (Ministry n/a Near Analysis (25-meter tolerance)
Y of the Environment/
OHN_WATERCOU | Land Information
RSE Ontario)
Number of WAT_ServiceLead | Polyline Feature n/a Spatial Join used to count service connection
Service Class features by watermain and utility corridor.
Connections
Special Areas | SSM_GeoTechnical ELEVATION 1. Pipes in clay units were isolated. Slope
Survey 1977 Polygon Feature SOIL TYPE values within clay units were then
examined in Excel.
LND_CONTOUR |Class
Polyline Feature 2. Point groundwater measurements from
Class STATIC_LEV Ministry of the Environment extrapolated
WWIS_Out (Wells, |Point Shapefile using Inverse Distance We.ightir.]g. Values
Ministry of the assigned to WAT_Watermaln using Extract
) Values to Points
Environment)
Critical ParcelPropertyCode| Polygon Feature | CODE_CLASS |High priority land use designations identified within
Customers Class Excel.
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2.2.2.4 Consequence of Failure Multi-Criteria Rating

Using the Multi Criteria Rating Technique, a pipe’s CoF score can be calculated as per equation [2]. The asset’s
CoF can be assessed based on the tabulation of index values using the Weighted Average approach. The
Weighted Average approach uses the weights of all four categories (economic, operational, social, and
environmental). Each category (i) contributes to the overall asset’s criticality according to its respective weight to
establish a blended value.

n
COFi: (eco.,opr.soc..env.) = Wi 2 1 Wijsij [2]
]:

where:
CoF;  Consequence of failure score for each factor i (economic, operational, social, and environmental)
Si Factor (j) score from 1 to 100 in each category i

Wi Subfactor weight as a percentage

2.2.25 Defining the Consequence of Failure Rating

A qualitative grading system is used to relate scoring to PUC’s ability to respond to asset failure, should it occur.
Table 8 describes typical characteristics of assets within each CoF category ranked as either, minor, moderate, or
major. The description of the rating system can provide a general understanding of each category. It should be noted
that not all metrics were assessed within the criticality model based on available data, and the nature of multi-criteria
assessments means that each asset will be assessed by a combination of CoF drivers.

Table 8: CoF Ranking Definition

Insignificant to limited impact on the four pillars (environment, social, economy, and
operations); limited disruption to surroundings and the natural environment; The CoF
score is low and the cost of failure is negligible to low.

Negligible to minor injuries due to failure.

Moderate impact on the four pillars (environment, social, economy, and operations);
Moderate society experiences minor impacts and the cost of failure is moderate; Moderate
injuries but not serious.

Major impact on the four pillars (environment, social, economy, and operations); Major
consequence for large population, serious risk of losing water supply, no redundancy
of failed pipe segments, significant costs of failure are incurred, etc.; Serious injuries
due to failures.

Minor

Major

2.2.2.6 Consequence of Failure Rating Breakpoints

Using the Multi-Criteria Rating System, an absolute aggregated number (1,100) is calculated to describe an asset
CoF using the scoring scheme described in Table 5. When CoF is computed for the system, the percentile method
is applied to determine where individual points lie in the CoF distribution. To better conceptualize the rating system,
percentile breakpoints are assigned through the CoF distribution to categorize an asset’s calculated score as minor,
moderate, and major.

Breakpoints are set dynamically to ensure they are reflective of a dynamic risk portfolio. This method of setting
breakpoints proves a useful and consistent method to conceptualize CoF scores that combines benchmarked
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conceptions of failure consequence, statistical interpretation, and graphical interpretation. Any classification of a
score using breakpoints will be subjective to the given tolerance for risk and may be adjusted by the user to reflect
their specific level of tolerance. Furthermore, assets can vary in their scores within a given scoring category (for
example, two assets with a score of 45 and 60, respectively, could both be classified as moderate), meaning that in
the context of asset prioritization, absolute scores will prove most useful in identifying priorities within a cohort of
assets. Assigning breakpoints and classification provides a reasonable way to conceptualize CoF on a system wide
level in a user-friendly manner. Table 9 displays the CoF breakpoint ratings for the system based on the current
CoF distribution.

Table 9: CoF Breakpoints

Rank ‘ Lower ‘ Upper

Minor 1 42
Moderate 42 61

Major 61 100

2.2.2.7 Workshop Calibration

The weights and scores of factors affecting the CoF calculation were reviewed with PUC Workshop #2 — Linear
Risk Framework on October 08, 2019. This workshop was used as an opportunity to introduce the CoF approach,
index weightings and hierarchies, and the multi-criteria rating.. Upon discussion, AECOM calibrated the weights
and some attribute values of factors to incorporate PUC’s comments. The latest results were discussed and shared
with PUC on December 09, 2019.

2.3 Risk Score

Understanding the overall risk exposure of an asset is critical for decision making. The risk scores rely on the
results of the two risk parameters, namely the LoF and CoF.

For linear assets, the LoF computations, scorings, and ratings were demonstrated in TM#3A. Each asset has
unique CoF and LoF scores, which are used to calculate the corresponding risk score by applying equation [1]. The
risk assessment calculations often require a calibration process such that the output is comparable with real-world
situations. Once equation [1] is assessed, the asset risk score can be visualized to understand its risk exposure.

For non-linear assets, the visual condition assessment scores (also discussed in TM#3A) were used as a proxy for
LoF and the risk score was calculated using equation [1].

2.3.1 Risk Score Rating Breakpoints

For linear assets, the product of the CoF and LoF was normalized so that the risk score would range between 1 and
100. This number must be categorized using a three-point scale. The three categories were taken similar to the CoF
categories as minor, moderate, and major. Table 10 displays the risk score breakpoint ratings for the system based
on the current Risk score distribution.

Table 10: Risk Score Breakpoints

Rank ‘ Lower ‘ Upper

Minor 1 26
Moderate 26 37

Major 37 100
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3. Results

3.1 Linear Assets

3.1.1 Consequence of Failure

The distribution of the CoF scores was based on the breakpoints determined for each category. The overall
histogram of the scores is shown in Figure 3. Additional statistics are demonstrated in Figure 4, Figure 5 and
Figure 6. According to Figure 4, approximately 319 km (72%) of total length is in the minor category;
approximately 74 km (17%) of total length in the moderate category; and approximately 49 km (11%) of total length
is in the major category.

Further, Figure 5 shows the CoF distribution by length and diameter. The major category is dominated by large
diameter pipelines. Large diameters ranging from 450 mm and above are categorized in the moderate and major
groups except for contact mains; these pipes are in the minor category. Some of the small to medium size pipelines
(100 to 400 mm) are categorized in the moderate category (roughly 74 km; 19% of small to medium pipes total
length).

Figure 6 shows the CoF scores based on material types. Approximately 5 km of thermoplastic pipes and 3 km of
ferrous pipes and are in the major category. Roughly, 38 km (97%) of concrete pressure pipes (CPP and CCYL)

are in the major category.

Appendix C includes a GIS map of the CoF results.
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Figure 3: CoF Histogram
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CoF Distribution by Length
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Figure 5: CoF by Length and Diameter
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CoF By Length and Material
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Figure 6: CoF by Length and Material

3.1.2 Risk Score

The distribution of the risk scores was based on the breakpoints determined for each category. The overall
histogram of the scores is shown in Figure 7. Additional statistics are demonstrated in Figure 8, Figure 9 and
Figure 10. According to Figure 8, approximately 337 km (76%) of total length is in the minor category; about 61 km
(14%) of total length in the moderate category; and approximately, 44 km (10%) of total length is in the major
category.

Further, Figure 9 shows the risk distribution by length and diameter. The major category is dominated by 150 mm
size with a total length of 24 km (55% of total length in the major category). Approximately, 40 km (99%) of the 450

to 1200 mm pipelines’ total length is in the minor risk score.

Figure 10 shows risk scores based on the material types. Approximately, 43 km (14%) of ferrous pipeline total
length is in the major category. In specific, 41 km of the total major category is observed in CI pipelines.

A scatter plot that displays the distribution of the CoF and LoF parameters based on the risk score is shown in
Figure 11. Appendix D includes the GIS map of the risk results.
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Figure 11: Risk Score Scatter Plot

3.2 Non-Linear Assets

3.21 Consequence of Failure

The consequence of failure score was assigned by AECOM and PUC using the CoF rating scale. Critical assets
were identified for each non-linear asset part of the project by using formalized criteria established discussed in
Section 2.2.1 and typically included equipment that is critical to the functionality of the water system and that does
not have redundancy. When deciding on the timing of asset renewal or replacement it is important to consider the
criticality of an asset. Ideally, assets that have a high criticality rating (i.e. 4-Major and 5-Catastrophic) should be
replaced before failure to prevent adverse impacts such as environmental disasters or severe injuries. Assets that
have a low criticality rating (i.e. 3-Moderate, 2-Minor, and 1-Insignificant) may be allowed to run beyond the
expected service life if a failure will not have an immediate negative impact. Please refer to Appendix A for a full
listing of asset criticality for each asset within the inventory.

The overall histogram of the scores is shown in Figure 12. Additional statistics are demonstrated in Figure 13,
Table 11 and Table 12.

From Figure 12 we can observe that of the 410 assets assessed, 36% were categorized as having a high

consequence of failure and only 6% of assets have a very low consequence of failure (1-Insignificant). However,
most assets (38%) were determined to have a moderate consequence of failure.
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Figure 12: CoF Score Breakdown of Assets Part of Condition Assessment Exercise

Figure 13 provides further breakdown of CoF scores based on facility locations. At Gros Cap raw water pumping
station, of the 68 assets, a majority (78%) were determined to be of moderate consequence of failure with only 16%
of assets determined to be of high CoF. While at the surface water treatment plant 41% of assets were determined
to be high CoF.
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Figure 13: CoF Score Breakdown Based on Facility Location

Figure 14 represents CoF score as a function of replacement cost. Approximately 43% of the asset replacement
costs were determined to be high or very high CoF and 42% were determined to be moderate CoF. As stated
above, PUC should focus on replacement of all assets determined to be high CoF prior to end of asset service life
or failure to prevent adverse impacts.
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Figure 14: CoF Score Breakdown Based on Replacement Value

Table 11 provides further breakdown of CoF scores based on process location. Highest number of assets were
recorded at the pipe gallery (basement) followed by high lift pumping station. At pipe gallery (basement), most
assets (55%) were determined to be low to very low CoF with 35% assets determined to be high to very high CoF.
For high lift pumping station, a majority of the assets (68%) were determined to be moderate or lower CoF.

Pressure reducing station had the highest number of assets determined to be very high CoF (47%), followed by
motor control centre #1 (33%) and high lift pumping station (27%).

All assets at flocculation and filter chamber were determined to be of high CoF. Chemical facilities (Cl2 gas) and
pipe galley (main floor) also had a majority of their assets determined to be a high CoF (63%).
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Table 11: CoF Score Breakdown Based on Process Location (Hierarchy Level 3)

3-

5-Very |Total No. of

Process Location ‘ ' Lz)/v?/ry ‘ 2-Low Moderate | *° High ‘ High Assets

Chemical Facilities (M) - Alum - 1 3 2 1 7
Chemical Facilities (M) - Blended ) - 4 . 4
Phosphate

Chemical Facilities (M) - CI2 Gas - - 2 5 1 8
Flocculation & Filter Chambers - - 28 - 28
High Lift Pumping Station 3 10 38 4 20 75
Low Lift Pumping Station 1 11 35 1 53
Motor Control Centre #1 (M) - 2 - - 1 3
Motor Control Centre #2 (M) - - 4 4 - 8
Pipe Gallery (Basement) 14 40 10 27 8 99
Pipe Gallery (Main Floor) 2 12 - 24 - 38
Pressure Reducing Station 3 2 5 - 9 19
Pump Room (Gros Cap) 1 3 53 9 2 68
Grand Total 24 81 154 108 43 410

Table 12 provides further breakdown of CoF scores based on asset type and asset category. For both process
mechanical and process electrical, most of the assets were determined to be moderate CoF (35% - 40%), followed
by high CoF (25%). However, for process structural a majority of the assets were determined to be high CoF (52%).
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Table 12: CoF Score Breakdown Based on Asset Category and Asset Type

Asset Category & Type 1-Very Low ‘ 2-Low ‘ 3 - Moderate ‘ 4 - High ‘ 5-Very High | Total No. of Assets
Process Electrical 10 26 56 35 12 139
Actuator - 2 12 13 1 28
Breaker - - 3 - - 3
Control Panel - - - 2 - 2
Disconnect - 9 4 5 - 18
Engine - 1 - - - 1
Feeder - - - - 1 1
Generator - - - - 1 1
MCC - - - - 1 1
Motor 2 10 25 6 5 48
Starter - 4 12 9 25
Transformer - - - - 3 3
UV Treatment 4 - - - - 4
Valve 4 - - - - 4
Process Mechanical 14 54 93 63 28 252
Compressor - - 3 - - 3
Filter - - 1 - - 1
Gate - - - 8 - 8
Gearbox - - 2 - - 2
Injector - - 2 4 - 6
Mixer - 1 3 4 - 8
Pressure Vessel - 2 2 2 - 6
Pump 1 10 23 1 2 37
Regulator - - - - 1 1
Screen - - 2 - - 2
Valve 13 41 55 44 25 178
Process Structural - 1 5 10 3 19
Chemical Tanks - - 1 - - 1
Hopper - - 1 - - 1
Tanks / Basins - 1 3 10 3 17
Grand Total 24 81 154 108 43 410

3.2.2 Risk Score

A risk score was calculated for each asset. The risk score reflects the probability of failure and the criticality
ratings and was assigned using the following equation:

Risk Score = Probability of Failure x Criticality Rating

The purpose of the risk score is to identify assets that require immediate attention. Understanding the risk exposure
for a given set of assets allows PUC to identify where the organization is most exposed, and to target investments
to most effectively reduce that exposure. The range of the risk score is from 1 to 25. Figure 15 presents a sample
risk-based intervention plan that provides direction for asset interventions, ranging from monitoring asset condition
or “run-to-failure” for low-risk assets to immediate replacement of the very high-risk assets.
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1 2 3 4 5
Figure 15: Sample Risk-Based Intervention Plan

The risk values defined for assets enables PUC to identify management strategies for different risk categories,
especially for high-risk assets with a risk score in excess of 10, as presented in Figure 15. The failure of these
assets present the greatest risk to the organization and should be avoided through close monitoring, scheduling
interventions, and performing the necessary renewals / replacements before failure occurs. Asset intervention
strategies will be discussed in further details in TM#5 — Asset Management Strategy.

Figure 16 provides a breakdown of the risk score of assets part of the condition assessment exercise. Of these,
92% of the assets (379 assets) were calculated to have a risk score of less than ‘10’ and the reminder 8% of the
assets (31 assets) had a risk score between ‘11’ & ‘16’
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Figure 16: Risk Score Breakdown of Assets Part of Condition Assessment Exercise
Table 13 provides additional breakdown of risk scores based on facility location. All assets at Gros Cap Raw Water

Pumping station were observed to have a risk score less than ‘10'. Of the 342 assets captured at Surface Water
Treatment plant, 9% were observed to have a risk score between 11 & 16.
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Table 13: Risk Score Breakdown Based on Facility Location

. Gros Cap Raw Water Surface Water Treatment
Risk Scores Pumping Station Plant
1 0 0
2 2 25
3 1 21
4 2 57
5 0 8
6 40 95
7 0 0
8 9 69
9 12 8
10 2 28
11 0 0
12 0 23
13 0 0
14 0 0
15 0 6
16 0 2
17 -25 0 0
Grand Total 68 342

Table 14 provides a breakdown of risk score based on process category. No process structural assets had risk
score more than *10’. For process electrical, 4% (5 assets) of the 139 assets had a risk score above 10 and for
process structural, 10% (26 assets) of the 252 assets had a risk score above 10.

Table 14: Risk Score Breakdown Based on Process Category

‘ Risk Scores ‘ Process Process Process
Electrical Mechanical Structural

1 0 0 0

2 11 16 0

3 5 16 1

4 23 35 1

5 2 6 0

6 47 84 4

7 0 0 0

8 30 38 10

9 6 14 0

10 10 17 3

11 0 0 0

12 5 18 0

13 0 0 0

14 0 0 0

15 0 6 0

16 0 2 0
17-25 0 0 0
Grand Total 139 252 19
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To provide context for the risk values associated with PUC assets, Figure 17 presents an overview of the
replacement costs associated with PUC assets falling in the risk “buckets” of 1 to 25 (the highest risk score in the
PUC inventory was 16). Of the total $7.75M replacement value of the inventoried assets, 97% of the replacement
cost was for assets with a risk score below 10.
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Figure 17: Replacement Costs Versus Risk
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4.  Summary and Recommendations

4.1 Summary

41.1 Water Facilities
CoF Scores
The observations made regarding consequence of failure of non-linear assets are summarized below:

= Of the 410 assets assessed, 36% were categorized as having a high or very high consequence of
failure and only 6% of assets have a very low consequence of failure.

= At Gros Cap Raw Water Pumping Station, of the 68 assets, a majority (78%) were determined to be of
low consequence of failure with only 16% of assets determined to be of high or very high CoF. While at
the surface water treatment plant 41% of assets were determined to be high or very high CoF.

= Pressure reducing station had the highest number of assets determined to be very high CoF (47%),
followed by motor control centre #1 (33%) and high lift pumping station (27%).

= All assets at flocculation and filter chamber were determined to be of high CoF. Chemical facilities (Cl2
gas) and pipe galley (main floor) also had most of their assets determined to be a high CoF (63%).

Risk Scores
The observations made regarding risk scores of non-linear assets are summarized below:

= Of these, 92% of the assets (379 assets) were calculated to have a risk score of less than ‘10" and the
reminder 8% of the assets (31 assets) had a risk score between ‘11’ & ‘16'.

= High risk assets are defined as those with a risk score of more than ‘10'. The failure of these assets
presents the greatest risk to the organization and should be avoided through close monitoring,
scheduling interventions, and performing the necessary renewals / replacements before failure occurs.
All assets at Gros Cap Raw Water Pumping station were observed to have a risk score less than ‘10'.
Of the 342 assets captured at Surface Water Treatment plant, 9% were observed to have a risk score
between 11 & 16.

= No process structural assets had risk score more than ‘10'. For process electrical, 4% (5 assets) of the
139 assets had a risk score above 10 and for process structural, 10% (26 assets) of the 252 assets
had a risk score above 10.

4.1.2 Linear Water Assets

Water networks are a critical component in any urban city. As buried infrastructure, it is out of sight and most often
neglected. In addition, budget allocation constraints can sometimes impact the PUC’s ability to maintain the entire
network. Therefore, constructing reliable models that provide systematic approaches in prioritizing watermains for
condition assessment, maintenance, and rehabilitation, is essential to ensure a proactive approach to asset
management is applied throughout the design-life of watermains.

The main objective of this task was to design a reliable risk-assessment model to attain robust prioritization
conclusions for PUC. The main objective was accomplished after considering the following:
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Industry Practice: A summary of existing practices toward infrastructure risk assessment is provided
Consequence of Failure (CoF): A CoF model was designed based on four main categories, which are
economic, social, environmental, and operational factors. The overall methodology of the CoF model
relied on a hierarchy of factors and sub-factors that were aggregated to calculate a CoF index for each
watermain.

Risk Model: A risk score is computed considering the product equation of the CoF and LoF

Based on these objectives, the results attained pertinent to risk calculations are as follows:

CoF Model:

The total length of watermain in the major category was 49 km;

Roughly, 74 km of small to medium pipes (100 to 400 mm) was observed in the moderate CoF
category; and

Larger diameter pipelines (450 mm and larger) dominated the major category.

Risk Model:

4.2

Roughly, 44 km of the total length was in the major risk category

The major category was mostly represented by 150 mm pipes (24 km)
Approximately, 40 km of large pipes was in the minor category

The major category was mostly represented by cast iron pipes.

Recommendations

Based on the developed risk-based model, it is recommended to base future interventions and condition
assessment practices based on a prioritized approach. Therefore, PUC will be able to balance the
conflicting variables related to budget availability and criticality of the water pipes and non-linear assets.

It is also recommended to update/add CoF parameters based on any future strategic plan updates. Such

modifications will ensure that identified critical assets are always aligned with the expected strategic
objectives and policies of PUC.

It is recommended to update the geoprocessing methodologies of some CoF attributes based on the
availability and accuracy of data. For example, it is recommended to conduct hydraulic
scenarios/simulations for linear assets to measure the impact of failure in the pipe network. Such
simulations would provide higher accuracies in assigning attribute values for the “Number of Service
Connections” attribute.

It is recommended that a consequence of failure score be assigned to all assets at each facility to develop

risk scores for asset intervention program.

Additional emphasis should be paid to the lag-time in acquiring spare-parts for repair or replacement of
assets. This can be exercised by completing an asset inventory and better understanding of lag-times
through discussions with maintenance staff and equipment suppliers.
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Asset Description

Functional
Group

Level 2 - Facility
Type / Location

Level 3 - Process

Location

Asset
Category

Unique ID

Nameplate
Present?

Install
Year

Refurbish
ment Year

Manufacturer

Serial Number

Size /
Capacity

Unit of
Measur
e

Operating
Conditions

Condition
Score
(1to5
Scale)

CoF
Score
(1to5
Scale)

CoF Score Comments

Public Utility Commission
Drinking Water System Asset Management Plan
Surface Water Treatment Plant Asset Inventory List with CoF and Risk Scores
Project
Cost
(includes
Markup)

RUL ent Cost
(2020)

(1to 25
Scale)

o Raw Water Pump
Gros Cap Raw . . ® 347 L/S (30 MLD) pump (Water Permit) & Plant Firm
1 Booster Pump#304 S“r;aa‘;ﬁlt\l’z € Water Pumping PumpRoom | | PSS | pymp Missing Yes 1983 NA Brier Hydrauls Ina 83-4003 5548 | GPM 1T1D7S RO 3 3 |Capacity is 40 MLD and RW Total Pumping Capacityis 90 | 37 | 20 | -17 | $ 75,000| $ 108,750 9
Station MLD
e Remaining redundancy is 50%
o Raw Water Pump
Surface Water Gros Cap Raw Process 12990309 575 Volts, Ph 3, ® 347 L/S (30 MLD) pump (Water Permit) & Plant Firm
2 Motor Pump#304 Facilities Water Pumping Pump Room Electrical Motor 100000065 Yes 1983 NA US Motors NA 640711-855 400 HP Hz 60, 1180 2 3 Capacity is 40 MLD and RW Total Pumping Capacity is 90 37 | 20 | -17 | $ 35000| $ 50,750 6
Station RPM MLD
e Remaining redundancy is 50%
o Raw Water Pump
Surface Water Gros Cap Raw B 12990309 575 Volts, Ph 3, ® 347 L/S (30 MLD) pump (Water Permit) & Plant Firm
& Motor Pump#303 Facilities Water Pumping Pump Room Electrical Motor Missing Yes 1983 NA US Motors NA 640710-855 400 HP Hz 60, 1180 2 3 Capacity is 40 MLD and RW Total Pumping Capacity is 90 37 | 20 | 17 | $ 35,000 $ 50,750 6
Station RPM MLD
e Remaining redundancy is 50%
o Raw Water Pump
Gros Cap Raw . " ® 347 L/S (30 MLD) pump (Water Permit) & Plant Firm
4 Booster Pump 303 S“';zzﬁlt\l’z 2 Water Pumping PumpRoom | | ProCeSS | pymp Missing Yes 1983 NA Brier Hydraulics 83-4002 5548 | GPM 1T1D7S RO 3 3 |Capacity is 40 MLD and RW Total Pumping Capacity is 90 | 37 | 20 | -17 | $ 75,000| $ 108,750| 9
Station MLD
e Remaining redundancy is 50%
Gros Cap Raw e Raw Water Pump
Surface Water . Process o Brier hydraulics  |Not ~ " e 147 L/S (15 MLD) pump (Water Permit) & Firm Capacity is ~
B Booster Pump 302 Facilities gz:;rnPumplng Pump Room Mechanical Pump Missing Yes 1983 NA limited available 83-4005 2774 GPM | 18000 m3/day 2 3 40 MLD and Total Capacity is 90 MLD 37 | 20 | -17 | $ 60,000 | $ 87,000 6
e Remaining redundancy is 87%
Gros Cap Raw o Raw Water Pump
Surface Water . Process Not CJ2990274 e 147 L/S (15 MLD) pump (Water Permit) & Firm Capacity is
6 Booster Pump Motor 302 Facilities \é\{z::;’]Pumpmg Pump Room Electrical Motor 100000063 Yes 1983 NA U.S. motors available  |840657-823 200 HP 2 3 40 MLD and Total Capacity is 90 MLD 37 | 20 | 17| $ 18,500| $ 26,825 6
e Remaining redundancy is 87%
Gros Cap Raw o Raw Water Pump
Surface Water . Process o Brier hydraulics  |Not ~ " e 147 L/S (15 MLD) pump (Water Permit) & Firm Capacity is ~
7 Booster Pump 301 Facilities gz:;rnPumplng Pump Room Mechanical Pump Missing Yes 1983 NA limited available 83-4004 2774 GPM | 18000 mA3/day 2 2 40 MLD and Total Capacity is 90 MLD 37 | 20 | -17 | $ 60,000 | $ 87,000 4
e Remaining redundancy is 87%
Gros Cap Raw o Raw Water Pump
Surface Water ’ Process Not CJ2990274 575V, 60Hz, 3 e 147 L/S (15 MLD) pump (Water Permit) & Firm Capacity is
8 Booster Pump Motor 301 Facilities \é\{z::;’]Pumpmg Pump Room Electrical Motor 100000062 Yes 1983 NA U.S. motors available  |840658-823 200 HP Ph 2 2 40 MLD and Total Capacity is 90 MLD 37 | 20 | 17| $ 18,500| $ 26,825 4
e Remaining redundancy is 87%
o Valve failure will cause RW Pump 302 Priming to fail
® Redundancy drop to 87%
Gros Cap Raw The 88% was based on the raw water pump flow rates with
g |CrzskVeie gBP S IR, SurFfiZﬁit\i,Z:ter Water Pumping Pump Room MZL‘EZ?& Valve | 100000080 |  Yes 1983 NA Val-Matic 9800 Not available 16 in 3 3 |30 MLD for pumps 3 and 4 and 15 MLD for pumps 1and2. | 37 | 35 | 2 | $ 20,000| $ 29,000 9
Station The firm capacity of the plant is 40 MLD so if we lose one of
the 15 MLD pumps then your redundancy will be (30+30+15-
40)/(40)=87%
. . Gros Cap Raw o Valve failure will cause RW Pump 302 Priming to fail and it
1g | Air refief "a"’fO(BP 302) Rw S“gzzﬁn\g :‘er Water Pumping Pump Room MZ'C‘;;?;' Valve | 100000146 |  Yes 1983 NA GA Industries  |XGH21-KT |83-3649 2 in 2 3 |is advisable not to operate without priming 373 | 2|$ 1000[$ 145 6
Station e Redundancy drop to 87%
Check Valve (BP 301) R.W. |Surface Water (Gifess (G [REw Process e Valve failure will cause RW Pump 302 Priming to fail
11 T S Water Pumping Pump Room . Valve 100000079 Yes 1983 NA Val-Matic 9800 Not available 16 in 3 3 P 9 37 | 35 | -2 | $ 20,000| $ 29,000 9
14 Facilities Station Mechanical e Redundancy drop to 87%
N Gros Cap Raw o Valve failure will cause RW Pump 302 Priming to fail and it
1o | Air refief "a"’fG(BP?’O” RwW S“gzzﬁn\g :‘er Water Pumping Pump Room MZ'C‘;;?;' Valve | 100000145 |  Yes 1983 NA GA Industries  |XGH21-KT |1503933649 2 in 2 3 |is advisable not to operate without priming 373 | 2|$ 1000[$ 1450 6
Station e Redundancy drop to 87%
Surface Water Gros Cap Raw Process Not o Valve failure will cause RW Pump 301 Priming to fail and it
13 Butterfly Valve BV-5 901 Facilities Water Pumping Pump Room Mechanical Valve 100000067 No 1983 NA Not available available 18 in 2 3 is advisable not to operate without priming 37 | 35| -2 |$ 8000|$ 11,600 6
Station o Redundancy drop to 87%
Gros Cap Raw o Valve failure will cause RW Pump 301 Priming to fail and it
14 | Actuator B““fg'y Valve RW S“gzzﬁn\g :‘er Water Pumping Pump Room g;"cﬁszl Actuator | 100000066 |  Yes 1983 NA Limitorque :'3555;2 350112 2 3 |is advisable not to operate without priming 37 | 25 |-12|$ 6000|$ 8700| 6
Station e Redundancy drop to 87%
1 Gros Cap Raw o Valve failure will cause RW Pump 303 Priming to fail and it
15 B“tterﬂy4\ga(:‘1’eésgg“13‘°r e SurFfiZﬁit\i,Z:ter Water Pumping Pump Room greo;ﬁ:; Actuator | 100000067 |  No 1983 NA Limitorque 2\?;ilable 2160030 24 in 2 3 |is advisable not to operate without priming 37 | 25 |-12|$ 6000 $ 8700 6
Station e Redundancy drop to 50%
3 Gros Cap Raw o Valve failure will cause RW Pump 303 Priming to fail and it
1 | Butterfly \é;';’ngV 4902 S“gzzﬁn\g :‘er Water Pumping Pump Room MZ'C‘;;?;' Valve | 100000073 No 1983 NA Limitorque :\?;ilable 2160030 24 in 3 3 |is advisable not to operate without priming 37|35 | 2 |$12000]$ 17400 9
Station e Redundancy drop to 50%
Gros Cap Raw o Valve failure will cause RW Pump 303 Priming to fail and it
i |AEEter B”“‘;""y Vel R SurFfiZﬁit\i,Z:ter Water Pumping Pump Room greo;ﬁ:; Actuator | 100000074 |  Yes 1983 NA Limitorque  |H 350111 2 3 |is advisable not to operate without priming 37 | 25 |-12|$ 6000 $ 8700 6
Station e Redundancy drop to 50%
Gros Cap Raw e Valve failure will cause the raw water header to fail
Butterfly Valve Motorized |Surface Water . Process - Not . . e Redundancy drop to 50% }
18 Manifold (BV3 RW1) Facilities \é\i::iirnPumplng Pump Room Mechanical valve 100000148 No 1983 NA Limitorque available Not available 30 n 2 3 e Long term operation of the plant will be affected due to 37| 3% 2| $18500) § 26825 6
limited raw water storage
o Valve failure will cause the raw water header to fail
Gros Cap Raw ® Redundancy drop to 50%
1g |Actuator Butterfly Valve RW| Surface Water|\y ;.. oy mping Pump Room Process | pctiator | Missing Yes 1983 NA Limitorque |4 M030778 1700 | Rem | 278V 60 Hz, 2 g |[o Lo e epEwie @i izt vl B2 Hisee) e i 37 | 25 |-12|$ 6000 $ 8700 6
1BV3 Facilities Station Electrical 1/3 HP limited raw water storage
e Can be reduced to 2 if manual operation of the valve is
approved
o Valve failure will cause pumps 1 and 3 to be isolated and
inoperable
Gros Cap Raw e Redundancy drop to 0%
Surface Water . Process - Not . . : .
20 | Butterfly Valve BV2 RW12 Facilities Water Pumping Pump Room Mechanical Valve 100000139 No 1983 NA Limitorque available Not available 30 in 2 4 e Long term operation of the plant will be affected due to 37|13 | -2 |$18500|$ 26,825 8
Station limited raw water storage
No redundancy; will leave other processes running over
capacity
Surface Water (Gifess (G [REw Process e Valve failure will isolate surge tank 2
21 Plug Valve BV9 SW1 S Water Pumping Pump Room X Valve 100000140 No 1983 NA Jenkins 200 WOG [Not available 6 in 2 3 9 37 | 35 | 2 | $ 1200 $ 1,740 6
Facilities Station Mechanical e Redundancy drop to 50%
Surface Water Gros Cap Raw Process e Valve failure will isolate surge tank 1
22 Plug Valve SW3 (BV 8) - Water Pumping Pump Room . Valve 100000138 No 1983 NA Jenkins 200 WOG |Not available 6 in 2 3 9 37 13| -2 |$% 1200|$ 1,740 6
Facilities Station Mechanical e Redundancy drop to 50%
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Surface Water Treatment Plant Asset Inventory List with CoF and Risk Scores

Unit of Condition CoF Replacem Project

Nameplate Install  Refurbish Manufacturer Model  Serial Number S|ze_l Measur Oper_a?lng Score Score CoF Score Comments ent Cost . Cost
Present? Year ment Year Capacity e Conditions (1to5 (1to5 (2020) (includes (1to 25
Markup) Scale)

Scale) Scale)

Level 2 - Facility Level 3 — Process

Functional -t 0 /| ocation Location

Group

Asset Unique ID
Category

Air relief valve (cooling water|Surface Water (Gifess (G [REw Process
23 . 9 S Water Pumping Pump Room . Valve 100000151 Yes 1983 NA Val Matic 100 Not available 1 in 2 1 e Failure will not affect the operation of the cooling water line | 37 | 35 | -2 | $ 600| $ 870 2
line) Facilities Station Mechanical
Surface Water Gros Cap Raw Process e Compressor failure will fail surge tank 1
24 Air Compressor 1 - Water Pumping Pump Room . Compressor | Missing Yes 1983 NA Ingersoll Rand 242-5C 543788 2 3 P 9 37 |20 | 17| $ 8700| % 12,615 6
Facilities Station Mechanical e Redundancy drop to 50%
Surface Water Glies G [REW Process 575V, 3Ph o Compressor failure will fail surge tank 1
25 |Motor Air Compressor Fan 1 S Water Pumping Pump Room - Motor 100000121 Yes 1983 NA Baldor 36B01265 |M5218T-5 5 HP ' ! 2 3 P g 37 | 20 |17 | $ 2000| $ 2,900 6
Facilities Station Electrical 60Hz e Redundancy drop to 50%
Surface Water Gros Cap Raw Process Pressure Not 600V, 3Ph e Compressor failure will fail surge tank 1
26 Compressor Tank 1 - Water Pumping Pump Room . 100000119 Yes 1983 NA Ingersoll Rand . 458793 30 Gallon ' ’ 2 3 P 9 37 120 | 17| $ 800 $ 1,160 6
Facilities Station Mechanical Vessel available 60Hz e Redundancy drop to 50%
Surface Water Glies G [REW Process Not 600V, 3 Ph, 30 o Compressor failure will fail surge tank 1
27 | Compressor Disconnect 1 S Water Pumping Pump Room - Disconnect 1E+09 Yes 1983 NA Westinghouse . JHU361 20 HP ? ’ 2 3 P g 37 | 25 |-12|$ 1,000 $ 1,450 6
Facilities Station Electrical available A e Redundancy drop to 50%
Gros Cap Raw . e
28 Compressor Tank 2 | Surface Water\y i “bimping Pump Room Process Pressure | 160000118 |  Yes 1983 NA Ingersoll Rand | oL 458817 30 | Gallon 2 3 |* Compressor failure will fail surge tank 2 37|20 |-17|$ 800|$ 1,160| 6
Facilities Station Mechanical Vessel available e Redundancy drop to 50%
Surface Water (Gifess (G [REw Process 575V, 3Ph e Compressor failure will fail surge tank 2
29 |Motor Air Compressor Fan 2 S Water Pumping Pump Room - Motor 100000120 Yes 1983 NA Baldor 36B01265 |M3218T-5 5 HP ' ! 2 3 P g 37 | 20 | 17| $ 2000| $ 2,900 6
Facilities Station Electrical 60Hz e Redundancy drop to 50%
Gros Cap Raw . e
30 Air Compressor 2 Surface Water| e pumping Pump Room Process | oomoressor| Missing Yes 1983 NA Ingersoll Rand ~ [2475 4017589 2 3 |* Compressor failure will fail surge tank 2 37|20 |-17|$ 91008 13195 6
Facilities Station Mechanical e Redundancy drop to 50%
Surface Water (Gifess (G [REw Process Not 600 V, 3 Ph, 30 e Compressor failure will fail surge tank 2
31 Compressor Disconnect 2 S Water Pumping Pump Room - Disconnect | 100000116 No 1983 NA Westinghouse . JHU361 20 HP ? ’ 2 3 P g 37 | 25 |-12|$ 1,000 $ 1,450 6
Facilities Station Electrical available A e Redundancy drop to 50%
o Raw water screens has a redundancy of 100% as the plant
Surface Water Gros Cap Raw Process has two screens (one working + one standby)
32 Screen 1 - Water Pumping Pump Room . Screen 100000089 Yes 1983 NA Rexnord SC 409 Not available 2 3 orking Y 37 | 25 | -12 | $154,000| $ 223,300 6
Facilities N Mechanical e Raw water screen 1 failure will cause redundancy to drop to
Station . S )
0% but the plant would still meet its firm capacity
o Raw water screens has a redundancy of 100% as the plant
Gros Cap Raw has two screens (one working + one standby)
33 Gear box and motor Screen Surfac'e_\'Nater Water Pumping B Rea Procgss Motor 100000089 Yes 1983 NA Falk 1040FZK4A |83200-20303- 2 3 e Raw water screen 1 fal!ure will cause redundlancy to drop to 37 | 20 | 17| $ 2000] $ 2900 6
1 Facilities Station Electrical S-281.0 01 0% but the plant would still meet its firm capacity
50% redundancy; duty & stand-by; can still operate if 1 screen
fails.
e Raw water screens has a redundancy of 100% as the plant
Gros Cap Raw has two screens (one working + one standby)
34 Bar screen 1 disconnect Sun‘acg_\_Nater Water Pumping Pump Room Procgss Disconnect | 100000113 Yes 1983 NA Westinghouse NOt. JHU361 20 HP 600V, 3Ph, 30 2 3 ooRaw water screen 1 fall_ure will cause redund_ancy to drop to 37 | 25 |-12|$ 1,000 $ 1,450 6
Facilities N Electrical available A 0% but the plant would still meet its firm capacity
Station o . . ; ;
50% redundancy; duty & stand-by; can still operate if 1 screen
fails
Gries CeplRay e Raw water screens has a redundancy of 100% as the plant
3 Motorized|BallivalveiiScreen) StrtaceWaien| vy e g Pump Room IFieEEsE vave | 100000142  No 1983 NA Notavailable |t Not available 2 In 3 g[S i seEes (e weli «» e sEmgly) 37|35 | -2|$ 11008 1595| o
1 (Valve) Facilities N Mechanical available e Raw water screen 1 failure will cause redundancy to drop to
Station o " o= )
0% but the plant would still meet its firm capacity
e Raw water screens has a redundancy of 100% as the plant
Gros Cap Raw has two screens (one working + one standby)
36 Motorized Ball Valve, Screen Sun‘acg_\_Nater Water Pumping Pump Room Procgss Motor 100000142 Yes 1983 NA Canadian worcester 10M 754 W |73 series P in 115V/0.7A/60H 3 3 ooRaw water screen 1 fall_ure will cause redund_ancy to drop to 37|20 |17|$ 2000]$ 2900 9
1 (Motor) Facilities N Electrical controls z 0% but the plant would still meet its firm capacity
Station o . . ; ;
50% redundancy; duty & stand-by; can still operate if 1 screen
fails.
o Raw water screens has a redundancy of 100% as the plant
has two screens (one working + one standby)
Surface Water (Gifess (G [REw Process e Raw water screen 1 failure will cause redundancy to drop to
37 Screen 2 S Water Pumping Pump Room . Screen 100000090 Yes 1983 NA Rexnord SC 409 Not available 2 3 " o ancy P 37 | 25 | -12 | $154,000 | $ 223,300 6
Facilities Station Mechanical 0% but the plant would still meet its firm capacity
50% redundancy; duty & stand-by; can still operate if 1 screen
fails.
e Raw water screens has a redundancy of 100% as the plant
Gros Cap Raw has two screens (one working + one standby)
38 Gear box and motor Screen Sun‘acg_\_Nater Water Pumping Pump Room Procgss Motor 100000090 Yes 1983 NA Falk 1040FZK4A 83200-20303- P 3 ooRaw water screen 1 fall_ure will cause redund_ancy to drop to 37|20 |17|$ 2000|$ 2900 6
2 Facilities Station Electrical S-281.0 02 0% but the plant would still meet its firm capacity
50% redundancy; duty & stand-by; can still operate if 1 screen
fails.
o Raw water screens has a redundancy of 100% as the plant
Gros Cap Raw has two screens (one working + one standby)
3g |Motorized Ball Valve, Screen| Surface Water| i o miing Pump Room [PEEss valve | 100000143|  No 2014 NA Metaaleste o Not available 2 in 2 g |oREwuEersuesn i il Wl ezuse RS D e ©| & || o5 | || g 0| ¢ s 6
2 (Valve) Facilities p Mechanical available 0% but the plant would still meet its firm capacity
Station : .
50% redundancy; duty & stand-by; can still operate if 1 screen
fails.
e Raw water screens has a redundancy of 100% as the plant
Gros Cap Raw has two screens (one working + one standby)
40 Motorized Ball Valve, Screen Sun‘acg_\_Nater Water Pumping Pump Room Procgss Motor 100000143 Yes 1983 NA Canadian worcester 10M 754 W |73 series P in 115V/0.7A/60H 3 3 ooRaw water screen 1 fall_ure will cause redund_ancy to drop to 37|20 |17|$ 2000|$ 2900 9
2 (Motor) Facilities Stati Electrical controls z 0% but the plant would still meet its firm capacity
tation o . . : ;
50% redundancy; duty & stand-by; can still operate if 1 screen
fails.
o Raw water screens has a redundancy of 100% as the plant
Gros Cap Raw has two screens (one working + one standby)
41 | Barr screen 2 disconnect | SUrTaCe Water |y o Pumping Pump Room Process | b connect | 100000114 | Yes 1983 NA Westinghouse | oL JHU361 20 pp  [EOVSFER D 5 g |oRewuEerseesn i il wllesuss GEEnsy 0 eep ©| o | o5 | 2| s g ¢ 1me| @
Facilities N Electrical available A 0% but the plant would still meet its firm capacity
Station : .
50% redundancy; duty & stand-by; can still operate if 1 screen
fails
Gros Cap Raw o Raw Water Pump
4p | SterterPump 303 Raw \Surface Water|y o bymping Pump Room Process Starter | 100000099 |  Yes 2016 NA SAF MS6-420-C | 15 04 896 420A 600V, 3Ph, 60| 3 | 347L/S (30 MLD) pump (Water Permit) & Firm Capacityis | | 45 | 25 | § 16000|§ 23200| 6
Water Facilities N Electrical Hz 60 MLD and Total Capacity is 90 MLD
Station L .
o Remaining redundancy is 50%
Gros Cap Raw o Raw Water Pump
43| [ StanenRUmpISCRRawiS SUrfacelWaten vy 2 Sn i oing Pump Room Fiegess Starter | 100000098 |  Yes 1983 NA SAF SR6-700-6 |15-6422 700A G, & Fin G0 3 | 347 L/S (30 MLD) pump (Water Permit) & Firm Capacityis | 57 | 55 | 7 | ¢ 16000|$ 23200 9
Water Facilities Station Electrical Hz 60 MLD and Total Capacity is 90 MLD
e Remaining redundancy is 50%
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Unit of Condition CoF Replacem Project
Asset Description Functional Level 2 Fac.|||ty Level 3 - I_’rocess Asset Unique ID Nameplate Install  Refurbish Serial Number S|ze_l Measur Oper_a?lng Score Score CoF Score Comments Age ESL RUL entCost . Cost
Grou Type / Location Location Categor Present? Year ment Year Capacity Conditions (1to5 (1to5 (2020) (includes (1to 25
P gory Scale) Scale) Markup) Scale)
Gros Cap Raw o Raw Water Pump
44 | SterterPump 302Raw \Surface Water|y o bymping Pump Room Process Starter | 100000097 |  Yes 1083 NA SAF SR6-700-6 |15-6422 700A 600V, 3Ph, 60| 4 3 | 147 L/S (15 MLD) pump (Water Permit) & Firm Capacityis | 47 | 55 | 7 | ¢ 16000|$ 23200 9
Water Facilities N Electrical Hz 40 MLD and Total Capacity is 90 MLD
Station S .
e Remaining redundancy is 87%
Gros Cap Raw o Raw Water Pump
oy StEienRUmpSOtiRawi StrfacelWaten vy 2 oo g Pump Room Fiegess Starter | 100000096 |  Yes 1983 NA SAF SR6-700-6 |15-6422 700A Y, SFLEY| g 3 |® 147 /S (15 MLD) pump (Water Permit) & Firm Capacityis | 57 | 55 | 7 | ¢ 16000|$ 23200 9
Water Facilities N Electrical Hz 40 MLD and Total Capacity is 90 MLD
Station o 2 a0
e Remaining redundancy is 87%
Surface Water Gros Cap Raw Process Not 600V, 3 Ph, 30 e Monorail failure will not affect operation but can hinder
46 Monorail disconnect - Water Pumping Pump Room ! Disconnect | 100000102 Yes 1983 NA Westinghouse . JHU361 20 HP ! ’ 2 2 . L L . 37 | 25 |12 | $ 1,000| $ 1,450 4
Facilities Station Electrical available A repair activities which is minor
Gros Cap Raw . . .
47 | Check Valve (on p/pi#304) |Surface Water |y o by mping Pump Room [PEEss Valve | 100000081 Yes 1983 NA ValMatic 9800 NA 24 in 150 PSI 3 g o VeheiEm vl euss WY Fip $0% D i 37 | 35| 2 |$26000[$ 37700 9
R.W. #3 Facilities Station Mechanical e Redundancy drop to 50%
Gros Cap Raw . . .
48 | Check Valve (on p/p#303) |Surface Water|\y o bymping Pump Room Process Valve | 100000078 |  Yes 1983 NA ValMatic 9800 24 in 150 PSI 2 3 |* Valvefailure will cause RW Pump 303 to fail 37|35 | 2 |$26000]$ 37700 6
R.W. #19 Facilities Station Mechanical e Redundancy drop to 50%
e Main valve isolating LLP 4 based on the photos and valve
size
Surface Water (Gliess o IRy Process e Firm LLPS capacity is 40 MLD and total LLPS capacity is
49 | Valve Butterfly (Pump #4) s Water Pumping Pump Room . Valve 100000076 Yes 1983 NA Not Available 24 in 2 3 37 | 35 | -2 | $ 12,000| $ 17,400 6
Facilities Station Mechanical 105 MLD
o Losing the valve will isolate the pump
e Redundancy is 87%
o Main valve isolating LLP 4 based on the photos and valve
Gros Cap Raw size
50 | Operator Butterfly Valve | Surface Water\ "o mping Pump Room Process | A iiator | 100000075|  Yes 1983 NA LimiTorque  |SMC 04  |MO030F69 033HP,60HZ| 2 3 | Firm LLPS capacity is 40 MLD and total LLPS capacity is | 57 | o5 | 45| ¢ 6000| § 8700| 6
(RW#2) (Pump#4) Facilities Station Electrical 105 MLD
e Losing the valve will isolate the pump
e Redundancy is 87%
e Main valve isolating LLP 4 based on the photos and valve
Gros Cap Raw ol
51| alvelButerflylBVE4 8038 SurtaceWaiten vy S o i i Pump Room IFieEzsE Valve | 100000070 |  Yes 1983 NA Not Available 24 in 2 3 |® Firm LLPS capacity is 40 MLD and total LLPS capacityis | o7 | 35 | 5 | ¢ 12000($ 17400 6
(Pump #3) Facilities Station Mechanical 105 MLD
e Losing the valve will isolate the pump
e Redundancy is 87%
o Main valve isolating LLP 4 based on the photos and valve
Gros Cap Raw size
Operator Butterfly Valve |Surface Water . Process . 0.33 HP, Freq e Firm LLPS capacity is 40 MLD and total LLPS capacity is }
52 (RW#18) (Pump#d) Facilities \é\i::iirnPumplng Pump Room Electrical Actuator | 100000069 Yes 1983 NA LimiTorque SMC 04 19030770 60 HZ 2 3 105 MLD 37|25 |-12|$ 6,000 $ 8,700 6
e Losing the valve will isolate the pump
e Redundancy is 87%
e Based on the photo, this seems to be the valve isolating
Surface Water Gros Cap Raw P Surge Tank 2 (BV-9)
53 Valve Butterfly (RW#24) s Water Pumping Pump Room . Valve 100000141 No 1983 NA Vanessa 16 in 2 5 e Based on the PUC comment that the surge tanks should 37 | 35| -2 |$ 6500|3% 9425 10
Facilities 0 Mechanical S y
Station have a criticality of 5 and that both tanks are needed then it
was assigned a score of 5
e BV 8 in the drawings of Gross CAP is the valve isolating
Gros Cap Raw Surge Tank 1
54 Valve Butterfly (BV8) Surfact_e_\_Nater Water Pumping Pump Room Proces_s Valve 100000137 No 1983 NA Vanessa 16 in 2 5 e Based on the PUC comment that the surge tanks should 37 |3 | -2 |% 6500|3% 9425 10
(RW#23) Facilities N Mechanical S .
Station have a criticality of 5 and that both tanks are needed then it
was assigned a score of 5
Gros Cap Raw .
55 Surge Tank #1 Surface Water|\y o pumping Pump Room IAfEEERe Pressure | 160000114 | Yes 1983 NA O'Connor Tanks || 51765 |5.635993 200 PSIG/F 2 4 |e Water surge system redundancy drop to 0% 37 | 20 | -17 | $241,200| $ 349,740| 8
Facilities Station Mechanical Vessel Limited
Gros Cap Raw ,
56 Surge Tank #2 Surface Water| e pumping Pump Room Process Pressure | 160000115 |  Yes 1983 NA O'Connor Tanks || 51765 |5.635994 200 PSIGIF 2 4 |e Water surge system redundancy drop to 0% 37 | 20 | -17 | $241200| $ 349,740| 8
Facilities Station Mechanical Vessel Limited
Gries CeplRay  Valve failure will affect the operation of the surge tank
57 Air Valve Surge Tank #2 Surfac‘_s_ Water Water Pumping Pump Room Proces_s Valve 100000160 No 1983 NA Conbraco Industries 1 in 2 4 O U3 shqwn yalves [ 4 (TSies &0 fqr_ e (Bre! |nd_|cator 37 | 35| -2 |$ 100/|$ 1450 8
Facilities Station Mechanical and not air relief. Those ones are not critical and are just
isolation valves. Score should remain low in my opinion
Gros Cap Raw o Valve failure will affect the operation of the surge tank
58 | Air Valve Surge Tank #2 | Surface Water\yy i oiumping Pump Room Process vave | 100000161  No 1983 NA | Conbraco Industries 1 in 2 4 |®The shown valves in the photos are for the level indicator | 47 | a5 |, | ¢ 1000( $ 1450| 8
Facilities Station Mechanical and not air relief. Those ones are not critical and are just
isolation valves. Score should remain low in my opinion
Gros Cap Raw
5g | Control Panel Surge Tank |Surface Water| ;.- o mping Pump Room [Pz Control | 410000133 No 1983 NA (RETeRE 1418-D8 120 volt 2 4 |e Failure of the Panel will affect the surge protection Tank#2 | 37 | 25 | 12| $ 5500 $ 7.975| 8
#2 Facilities Station Electrical Panel Manufacturing
Gros Cap Raw o Valve failure will affect the operation of the surge tank
60 | Air Valve Surge Tank #1 | Surface Wateriyy i bumping Pump Room Process Vave | 100000158 |  No 1983 NA | Conbraco Industries 1 in 2 4 |®The shown valves in the photos are for the level indicator | 4 | 35 |, | ¢ 1000( $ 1450| 8
Facilities Station Mechanical and not air relief. Those ones are not critical and are just
isolation valves. Score should remain low in my opinion
Gries CeplRay o Valve failure will affect the operation of the surge tank
61 Air Valve Surge Tank #1 Surfac‘_s_ Water Water Pumping Pump Room Proces_s Valve 100000159 No 1983 NA Conbraco Industries 1 in 2 4 O U3 shqwn yalves [ 4 (TSies &0 fqr_ e (Bre! |nd_|cator 37 | 35| -2 |$% 100/|9$ 1450 8
Facilities Station Mechanical and not air relief. Those ones are not critical and are just
isolation valves. Score should remain low in my opinion
Gros Cap Raw
gp | Control Panel Surge Tank |Surface Water|\y ;o bymping Pump Room Process Control 1 430000132 No 1983 NA Hammond 1418-D8 120 volt 2 4 |e Failure of the Panel wil affect the surge protection Tank #1 | 37 | 25 | 12| $ 5500 $ 7.975| 8
#1 Facilities Station Electrical Panel Manufacturing
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Group Category [ (2020)
Scale) Scale) Markup) Scale)
e Gate valves used for isolating the raw water screens
o Based on 100% redundancy of the two screens and the
interconnectivity of the two raw water wells, this won't affect
Surface Water (Gifess (G [REw Process 1200 x Rieielon
63 Valve Limitorque (Main) - Water Pumping Pump Room . Valve 100000131 Yes 1983 NA LimiTorque VBT9.5/8 [M002454 mm NA 2 3 The photos don't show which valve is this but they seem tobe| 37 | 35 | -2 | $ 34,000| $ 49,300 6
Facilities N Mechanical 1200 . . X
Station the gate valves used in the gross cap station to isolate the
screens. Based on 100% redundancy of the screens this was
given a score of 3. Those are 6 valves but only 5 are in the
gross cap PS drawings
e Gate valves used for isolating the raw water screens
e Based on 100% redundancy of the two screens and the
interconnectivity of the two raw water wells, this won't affect
Surface Water Gros Cap Raw Process 1200 x production
64 Valve Limitorque - Water Pumping Pump Room . Valve 100000130 Yes 1983 NA LimiTorque VBT9.5/8 |M002450 mm NA 2 3 The photos don't show which valve is this but they seemtobe| 37 | 35 | -2 | $ 34,000| $ 49,300 6
Facilities N Mechanical 1200 ; N ¥
Station the gate valves used in the gross cap station to isolate the
screens. Based on 100% redundancy of the screens this was
given a score of 3. Those are 6 valves but only 5 are in the
gross cap PS drawings
Gros Cap Raw e Gate valves used for isolating the raw water screens
0,
65 Valve Limitorque Surface Water |y ter pumping Pump Room Process Valve | 100000128 |  Yes 1983 NA LimiTorque ~ |VBT9.5/8 |M002455 1200 1 NA 2 3 |¢ Based on 100% redundancy of the two screens and the 37 |35 | 2 | $34000| $ 49300 6
Facilities Station Mechanical 1200 interconnectivity of the two raw water wells, this won't affect
production
e Gate valves used for isolating the raw water screens
e Based on 100% redundancy of the two screens and the
interconnectivity of the two raw water wells, this won't affect
Surface Water Gros Cap Raw Process 1200 x production
66 Valve Torque - Water Pumping Pump Room . Valve 100000126 Yes 1983 NA LimiTorque VBT9.5/8 |M002446 mm NA 2 3 The photos don't show which valve is this but they seemtobe| 37 | 35 | -2 | $ 34,000| $ 49,300 6
Facilities N Mechanical 1200 ; N X
Station the gate valves used in the gross cap station to isolate the
screens. Based on 100% redundancy of the screens this was
given a score of 3. Those are 6 valves but only 5 are in the
gross cap PS drawings
e Gate valves used for isolating the raw water screens
e Based on 100% redundancy of the two screens and the
interconnectivity of the two raw water wells, this won't affect
Surface Water Glies G [REW Process 1200 x [ieEEiEn
67 Valve Torque S Water Pumping Pump Room X Valve 100000127 Yes 1983 NA LimiTorque VBT9.5/8 [M002448 mm NA 2 3 The photos don't show which valve is this but they seem tobe| 37 | 35 | -2 | $ 34,000| $ 49,300 6
Facilities N Mechanical 1200 . . X
Station the gate valves used in the gross cap station to isolate the
screens. Based on 100% redundancy of the screens this was
given a score of 3. Those are 6 valves but only 5 are in the
gross cap PS drawings
e Gate valves used for isolating the raw water screens
e Based on 100% redundancy of the two screens and the
interconnectivity of the two raw water wells, this won't affect
Surface Water Gros Cap Raw Process 1200 x production
68 Valve Torque - Water Pumping Pump Room . Valve 100000129 Yes 1983 NA LimiTorque VBT9.5/8 |M002452 mm NA 2 3 The photos don't show which valve is this but they seemtobe| 37 | 35 | -2 | $ 34,000| $ 49,300 6
Facilities N Mechanical 1200 ; N ¥
Station the gate valves used in the gross cap station to isolate the
screens. Based on 100% redundancy of the screens this was
given a score of 3. Those are 6 valves but only 5 are in the
gross cap PS drawings
69 Air Relief Low Lift 1 e Wit Eiizes Weir LomlLiit Fumgng | [Fressss Valve | 300000404 |  Yes 1986 NA Metmels o 1502843683 1 in 2 p o YekeiEl willearss L R 1 (Fimg i 343 |1|$ e00|$ 80| 4
Facilities | Treatment Plant Station Mechanical available e Redundancy is 100%
70 | Air Relief Valve low liit 2 | Surface Water|Surface Water Low Lift Pumping | Process Valve | 300000415|  Yes 1986 NA Not available | 'Ot 1502843683 1 in 2 3 |* Valvefailure will cause LL Pump 2 Priming to fail 343 |1|$ e0|$ 80| 6
Facilities | Treatment Plant Station Mechanical available e Redundancy drop to 87%
7 | srmelm e e [PHEE et SiiEes Wik LomlLiit Fumgng | [Fressss Valve | 300000444 |  Yes 1986 NA Mt o 1502843683 1 in 2 g o YVeheiEl wlleErss L Fum 2 Fimg i @ 343 |1|$ e00|$ 80| 6
Facilities | Treatment Plant Station Mechanical available e Redundancy drop to 87%
72 | Air Relief Valve low fiit 3 | Surface Water) Surface Water Low Lift Pumping | Process Valve | 300000428 | Yes 1986 NA Not available |\ 1502843683 1 in 2 3 |* Valvefaiure will cause LL Pump 3 Priming to fail 34|35 1 |$% 600 $ 80| 6
Facilities | Treatment Plant Station Mechanical available e Redundancy drop to 87%
. . o Total LLPS capacity is 40 MLD and total LLPS capacity is
73 Low Lift Pump #1 e Wit Eirizes Weikr LomlLiit Fumgng | [Fressss Pump | 300000407 |  Yes 1986 NA Peerless Pump  |16HH 244570 175 Lis 2 2 |105MLD 34 | 20 | 14| $ 25000| $ 36,250| 4
Facilities | Treatment Plant Station Mechanical .
e Redundancy is 100%
. . 9402981-940 o Total LLPS capacity is 40 MLD and total LLPS capacity is
74 | Low Lift Pump Motor #1 | Surface Water|Surface Water Low Lift Pumping | Process Pump | 300000401 Yes 1986 NA U.S.Motors  |RUEWPI |R2119182 30 HP  |575V/60Hz/3Ph 2 2 |105MLD 34|20 |-14|$ 3500]% 5075| 4
Facilities | Treatment Plant Station Mechanical .
K0460257 e Redundancy is 100%
. . o Total LLPS capacity is 40 MLD and total LLPS capacity is
75 Low Lift Pump #2 e Wit Eirizes Weikr LomlLiit Fumgng | [Fressss Pump | 300000419 |  Yes 1986 NA Peerless Pump  |20HH 244582 350 Lis 2 3 |105MLD 34 | 20 | 14| $ 35000| $ 50750 6
Facilities | Treatment Plant Station Mechanical
e Redundancy drop to 87%
. . 9403070-943 o Total LLPS capacity is 40 MLD and total LLPS capacity is
76 | Low Lift Pump Motor #2 | Surface Water|Surface Water Low Lift Pumping | Process Pump | 300000418 |  Yes 1986 NA U.S.Motors  |RUE WPl |R2119261 60 HP |575V/60Hz/3Ph 2 3 |105MLD 34|20 |-14|$ 550[$ 7975 6
Facilities | Treatment Plant Station Mechanical
K0460264 e Redundancy drop to 87%
. . o Total LLPS capacity is 40 MLD and total LLPS capacity is
77 Low Lift Pump #3 e Wit Eiizes Weikr LomlLiit Fumgng | [Fressss Pump | 300000431 Yes 1986 NA Peerless Pump  |20HH 244581 350 Lis 2 3 |105MLD 34 | 20 | 14| $ 35000| $ 50750 6
Facilities | Treatment Plant Station Mechanical
e Redundancy drop to 87%
. . 9403070-943 o Total LLPS capacity is 40 MLD and total LLPS capacity is
78 | Low Lift Pump Motor #3 | Surface Water|Surface Water Low Lift Pumping | Process Pump | 300000430 | Yes 1986 NA U.S.Motors  |RUEWPI |R2119260 60 HP |575V/60Hz/3Ph 2 3 |105MLD 34|20 |-14|$ 550[$ 7975 6
Facilities | Treatment Plant Station Mechanical
K0460264 e Redundancy drop to 87%
. . o Total LLPS capacity is 40 MLD and total LLPS capacity is
79 Low Lift Pump #4 e Wit Eiizes Weir LomlLiit Fumgng | [Fressss Pump | 300000447 |  Yes 1986 NA Peerless Pump  |20HH 244583 350 Lis 2 3 |105MLD 34 | 20 | 14| $ 35000| $ 50750 6
Facilities | Treatment Plant Station Mechanical
e Redundancy drop to 87%
. . 9403070-943 o Total LLPS capacity is 40 MLD and total LLPS capacity is
80 | Low Lift Pump Motor #4 | Surface Water|Surface Water Low Lift Pumping | Process Pump | 300000446 |  Yes 1986 NA U.S.Motors  |RUEWPI |R2119262 60 HP |575V/60Hz/3Ph 2 3 |105MLD 34| 20|-14|$ 550[$ 7975 6
Facilities | Treatment Plant Station Mechanical
K0460264 e Redundancy drop to 87%
o Plant Firm Capacity is 40 MLD according to water permit
g | e By PR WelrSlinzes WeiET LomlLiit Fumgng | [Fressss Mixer | 300000398 |  Yes 1986 NA Lightnin 8-LBS-5  |180159 3 g oMb el em pump evis el eshy e mter Wl Ee| o || a9 | 6 || ¢ wew| s s
Facilities  |Treatment Plant Station Mechanical the pump offline
e Redundancy drop to 87%
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Mixer Inlet Blender Motor #3

Functional
Group

Surface Water
Facilities

Level 2 - Facility Level 3 — Process

Type / Location

Surface Water
Treatment Plant

Location

Low Lift Pumping
Station

Asset
Category

Process
Electrical

Unique ID

300000397

Nameplate
Present?

Install
Year

1986

Refurbish
ment Year

NA

Manufacturer

Brook crompton
Parkinson Ltd

Model

2425209-01

Serial Number

Size /
Capacity

Unit of
Measur
e

HP

Operating
Conditions

575V/60HZ/3Ph

Condition
Score
(1to5
Scale)

CoF
Score
(1to5
Scale)

CoF Score Comments

o Plant Firm Capacity is 40 MLD according to water permit

o Mixer is installed on pump outlet and losing a mixer will take
the pump offline

e Redundancy drop to 87%

Replacem
Age ESL RUL ent Cost
(2020)

34 | 20 $ 2,000

Public Utility Commission
Drinking Water System Asset Management Plan
Surface Water Treatment Plant Asset Inventory List with CoF and Risk Scores

Project

Cost

(includes
Markup)

$

2,900

(1to 25
Scale)

83

Mixer Inlet Blender #4

Surface Water
Facilities

Surface Water
Treatment Plant

Low Lift Pumping
Station

Process
Mechanical

Mixer

300000439

Yes

1986

NA

Lightnin

8-LBS-5

480157

e Plant Firm Capacity is 40 MLD according to water permit

e Mixer is installed on pump outlet and losing a mixer will take
the pump offline

e Redundancy drop to 87%

34 | 40 | 6 | $ 35600

$

51,620

84

Mixer Inlet Blender Motor #4

Surface Water
Facilities

Surface Water
Treatment Plant

Low Lift Pumping
Station

Process
Electrical

Motor

300000439

1986

NA

Brook crompton
Parkinson Ltd

2425209-01

HP

575V/60HZ/3Ph

o Plant Firm Capacity is 40 MLD according to water permit

o Mixer is installed on pump outlet and losing a mixer will take
the pump offline

e Redundancy drop to 87%

34 | 20 $ 2,000

$

2,900

85

Mixer Inlet Blender #1

Surface Water
Facilities

Surface Water
Treatment Plant

Low Lift Pumping
Station

Process
Mechanical

Mixer

300000424

Yes

1986

NA

Lightnin

8-LBS-5

480160

e Plant Firm Capacity is 40 MLD according to water permit

e Mixer is installed on pump outlet and losing a mixer will take
the pump offline

e Redundancy is 100%

34 | 40 | 6 | $ 35600

$

51,620

86

Mixer Inlet Blender Motor #1

Surface Water
Facilities

Surface Water
Treatment Plant

Low Lift Pumping
Station

Process
Electrical

Motor

300000423

1986

NA

Brook crompton
Parkinson Ltd

2425209-01

HP

575V/60HZ/3Ph

o Plant Firm Capacity is 40 MLD according to water permit

o Mixer is installed on pump outlet and losing a mixer will take
the pump offline

e Redundancy is 100%

34 | 20 $ 2,000

$

2,900

87

Mixer Inlet Blender Motor #2

Surface Water
Facilities

Surface Water
Treatment Plant

Low Lift Pumping
Station

Process
Electrical

Motor

300000411

Yes

1986

NA

Brook crompton
Parkinson Ltd

2425209-01

HP

575V/60HZ/3Ph

e Plant Firm Capacity is 40 MLD according to water permit

e Mixer is installed on pump outlet and losing a mixer will take
the pump offline

e Redundancy drop to 87%

34 | 20 $ 2,000

$

2,900

88

Mixer Inlet Blender #2

Surface Water
Facilities

Surface Water
Treatment Plant

Low Lift Pumping
Station

Process
Mechanical

Mixer

300000412

1986

NA

SPXFLOW

8-LBS-5

34701

o Plant Firm Capacity is 40 MLD according to water permit

o Mixer is installed on pump outlet and losing a mixer will take
the pump offline

e Redundancy drop to 87%

34 | 40 | 6 | $ 35600

$

51,620

89

Isolation Sluice Gate Valve
S.G. 1

Surface Water
Facilities

Surface Water
Treatment Plant

Low Lift Pumping
Station

Process
Mechanical

Valve

Missing

Yes

1986

NA

Limitorque

VBT3/5

M003505

e This gate isolates raw water well#1 and well#2 and losing
this gate will take two of the pumps offline
® Redundancy drop to 50%

34 |3 | 1 [$ 25200

$

36,540

920

Valve gate east inlet surge
relief

Surface Water
Facilities

Surface Water
Treatment Plant

Pressure Reducing
Station

Process
Mechanical

Valve

300000741

No

1986

NA

Jenkins

200 WOG

12

o Losing the surge relief valve will affect the protection of the
raw water wells

Also protect transmission main between marshal drive tanks
and treatment plant. If failed, if start and stop flow from
marshal drive it could rupture transmission main or damage
piping in the plant.

o In the drawing and the drinking water permit there is no
explanation if the surge relief system has any redundancy or
nor. The assumption was that one surge relief tank will be
sufficient and that's why a low score of 2 was assigned. If
both tanks has to be in service, then a score of 5 is
acceptable.

e Based on the drawings from the gross cap PS, | would be
more inclined to assume that one tank is enough. The
drawings show that each two pumps have their own surge
tank and there is a valve to switch to the other tank but | can't
confirm

34 3| 1 |$ 4,000

$

5,800

91

Valve gate east inlet surge
relief

Surface Water
Facilities

Surface Water
Treatment Plant

Pressure Reducing
Station

Process
Mechanical

Valve

300000743

No

1986

NA

Jenkins

200 WOG

12

o Losing the surge relief valve will affect the protection of the
raw water wells

Also protect transmission main between marshal drive tanks
and treatment plant. If failed, if start and stop flow from
marshal drive it could rupture transmission main or damage
piping in the plant.

o In the drawing and the drinking water permit there is no
explanation if the surge relief system has any redundancy or
nor. The assumption was that one surge relief tank will be
sufficient and that's why a low score of 2 was assigned. If
both tanks has to be in service, then a score of 5 is
acceptable.

e Based on the drawings from the gross cap PS, | would be
more inclined to assume that one tank is enough. The
drawings show that each two pumps have their own surge
tank and there is a valve to switch to the other tank but | can't
confirm

34 3| 1 |$ 4,000

$

5,800

92

Valve gate west inlet surge
relief

Surface Water
Facilities

Surface Water
Treatment Plant

Pressure Reducing
Station

Process
Mechanical

Valve

300000744

No

1986

NA

Jenkins

200 WOG

12

e Losing the surge relief valve will affect the protection of the
raw water wells

34 |3 | 1 [$ 4,000

$

5,800

93

Valve gate west inlet surge
relief

Surface Water
Facilities

Surface Water
Treatment Plant

Pressure Reducing
Station

Process
Mechanical

Valve

300000746

No

1986

NA

Jenkins

200 WOG

12

e Losing the surge relief valve will affect the protection of the
raw water wells

34 |3 | 1 [$ 4,000

$

5,800
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94

Valve, Inlet surge relief west

Functional
Group

Surface Water
Facilities

Level 2 - Facility Level 3 — Process

Type / Location

Surface Water
Treatment Plant

Location

Pressure Reducing
Station

Asset
Category

Process
Mechanical

Valve

Unique ID

300000745

Nameplate
Present?

No

Install
Year

1986

Refurbish
ment Year

NA

Manufacturer

GA industries inc

Model

Serial Number

Size /
Capacity

12

Unit of
Measur
e

Operating
Conditions

Condition
Score
(1to5
Scale)

CoF
Score
(1to5
Scale)

CoF Score Comments

o Losing the surge relief valve will affect the protection of the
raw water wells

Also protect transmission main between marshal drive tanks
and treatment plant. If failed, if start and stop flow from
marshal drive it could rupture transmission main or damage
piping in the plant.

e In the drawing and the drinking water permit there is no
explanation if the surge relief system has any redundancy or
nor. The assumption was that one surge relief tank will be
sufficient and that's why a low score of 2 was assigned. If
both tanks has to be in service, then a score of 5 is
acceptable.

e Based on the drawings from the gross cap PS, | would be
more inclined to assume that one tank is enough. The
drawings show that each two pumps have their own surge
tank and there is a valve to switch to the other tank but | can't
confirm

Public Utility Commission
Drinking Water System Asset Management Plan
Surface Water Treatment Plant Asset Inventory List with CoF and Risk Scores
Project
Cost
(includes
Markup)

Replacem
Age ESL RUL ent Cost
(2020)

(1to 25
Scale)

34 13 | 1 |$ 4000| 3% 5800 10

95

Valve Inlet surge relief east

Surface Water
Facilities

Surface Water
Treatment Plant

Pressure Reducing
Station

Process
Mechanical

Valve

300000742

No

1986

NA

GA industries inc

12

o Losing the surge relief valve will affect the protection of the
raw water wells

34 3| 1 |$ 4000/ $ 5800 10

96

Valve ball raw water isolating

Surface Water
Facilities

Surface Water
Treatment Plant

Pressure Reducing
Station

Process
Mechanical

Valve

300000748

Yes

1986

NA

Bingham-Willamette
co

84012

15028436

24

o Losing this valve will disrupt raw water supply to the plant
and affect plant firm capacity

34 3 | 1 |$20000$ 29000 10

97

Actuator for Valve ball raw
water isolating

Surface Water
Facilities

Surface Water
Treatment Plant

Pressure Reducing
Station

Process
Electrical

Actuator

300000748

Yes

1986

NA

Limitorque

SMC 00
003-172

L375071

24

e Losing this valve will disrupt raw water supply to the plant
and affect plant firm capacity

e As it was found that this is the only raw water isolation valve

on the header within the gross cap PS building then it has
zero redundancy and was elevated to 5

34 | 25| -9 $ 6000f8% 8700 10

98

Motor for Valve ball raw
water isolating

Surface Water
Facilities

Surface Water
Treatment Plant

Pressure Reducing
Station

Process
Electrical

Motor

300000748

Yes

1986

NA

Limitorque

77V6874M-7K

75

HP

e Losing this valve will disrupt raw water supply to the plant
and affect plant firm capacity

As it was found that this is the only raw water isolation valve
on the header within the gross cap PS building then it has
zero redundancy and was elevated to 7

34 | 20 11,000| $ 15,950 10

99

Actuator Low Lift #1 Isolating
Valve

Surface Water
Facilities

Surface Water
Treatment Plant

Low Lift Pumping
Station

Process
Electrical

Actuator

300000399

No

1986

NA

Limitorque

JM036008

na

1700 RPM,
575V, .33 HP

e Firm LLPS capacity is 40 MLD and total LLPS capacity is
105 MLD

e Losing the valve will isolate the pump

e Redundancy is 100%

34 | 25| -9 $ 6000(f83% 8700 4

100

Actuator Low Lift #1 Gear
Box

Surface Water
Facilities

Surface Water
Treatment Plant

Low Lift Pumping
Station

Process
Electrical

Actuator

300000400

Yes

1986

NA

Torkmatic

289476

59.1

Ratio

e Firm LLPS capacity is 40 MLD and total LLPS capacity is
105 MLD

e Losing the valve will isolate the pump

e Redundancy is 100%

34 | 25| -9 |$ 6000/f$ 8700 4

10

p=g

Valve Low Lift #1 Isolating

Surface Water
Facilities

Surface Water
Treatment Plant

Low Lift Pumping
Station

Process
Mechanical

Valve

300000402

Yes

1986

NA

Jenkins

150B

18

e Firm LLPS capacity is 40 MLD and total LLPS capacity is
105 MLD

e Losing the valve will isolate the pump

e Redundancy is 100%

34 |3 | 1 |$ 10,000 $ 14,500 4

102

Valve Low Lift #1 Check

Surface Water
Facilities

Surface Water
Treatment Plant

Low Lift Pumping
Station

Process
Mechanical

Valve

300000406

Yes

1986

NA

Jenkins

200 WOG

AB 7125 EO

10

e Firm LLPS capacity is 40 MLD and total LLPS capacity is
105 MLD

e Losing the valve will isolate the pump

e Redundancy is 100%

34 3| 1 |$ 9000/ $ 13050 4

103

Valve Low Lift #2 Check

Surface Water
Facilities

Surface Water
Treatment Plant

Low Lift Pumping
Station

Process
Mechanical

Valve

300000413

Yes

1986

NA

Jenkins

175W0OC

AB7125EM

14

e Firm LLPS capacity is 40 MLD and total LLPS capacity is
105 MLD

e Losing the valve will isolate the pump

e Redundancy is 87%

34 |3 | 1 |$ 16,000 $§ 23,200 6

104

Valve Low Lift #2 Isolating

Surface Water
Facilities

Surface Water
Treatment Plant

Low Lift Pumping
Station

Process
Mechanical

Valve

300000408

Yes

1986

NA

Jenkins

150B

18

o Firm LLPS capacity is 40 MLD and total LLPS capacity is
105 MLD

e Losing the valve will isolate the pump

e Redundancy is 87%

34 (3 | 1 |$10000|$ 14500 6

Actuator Low Lift #2 Isolating
Valve

Surface Water
Facilities

Surface Water
Treatment Plant

Low Lift Pumping
Station

Process
Electrical

Actuator

300000408

No

1986

NA

Limitorque

JM036007

na

1700 RPM,
575V, .33 HP

e Firm LLPS capacity is 40 MLD and total LLPS capacity is
105 MLD

e Losing the valve will isolate the pump

e Redundancy is 87%

34| 25| -9 $ 6000f83% 8700 6

106

Actuator Low Lift #2 Gear
Box

Surface Water
Facilities

Surface Water
Treatment Plant

Low Lift Pumping
Station

Process
Electrical

Actuator

300000410

Yes

1986

NA

Torkmatic

289475

59.1

Ratio

o Firm LLPS capacity is 40 MLD and total LLPS capacity is
105 MLD

e Losing the valve will isolate the pump

e Redundancy is 87%

34 | 25| -9 |$ 6000f$ 8700 6

107

Valve Low Lift #3 Check

Surface Water
Facilities

Surface Water
Treatment Plant

Low Lift Pumping
Station

Process
Mechanical

Valve

300000425

Yes

1986

NA

Jenkins

175W0OC

AB7125EM

14

e Firm LLPS capacity is 40 MLD and total LLPS capacity is
105 MLD

e Losing the valve will isolate the pump

e Redundancy is 87%

34 |3 | 1 |$ 16,000 $§ 23,200 6

108

Valve Low Lift #3 Isolating

Surface Water
Facilities

Surface Water
Treatment Plant

Low Lift Pumping
Station

Process
Mechanical

Valve

300000422

Yes

1986

NA

Jenkins

150B

18

e Firm LLPS capacity is 40 MLD and total LLPS capacity is
105 MLD

e Losing the valve will isolate the pump

e Redundancy is 87%

34 13| 1 |$10000$ 14500 6

109

Actuator Low Lift #3 Gear
Box

Surface Water
Facilities

Surface Water
Treatment Plant

Low Lift Pumping
Station

Process
Electrical

Actuator

300000421

Yes

1986

NA

Torkmatic

289477

Ratio

e Firm LLPS capacity is 40 MLD and total LLPS capacity is
105 MLD

e Losing the valve will isolate the pump

e Redundancy is 87%

34| 25| -9 $ 6000f8% 8700 6

110

Actuator Low Lift #3 Isolating
Valve

Surface Water
Facilities

Surface Water
Treatment Plant

Low Lift Pumping
Station

Process
Electrical

Actuator

300000420

No

1986

NA

Limitorque

MO002006

na

1700 RPM,
575V, .33 HP

e Firm LLPS capacity is 40 MLD and total LLPS capacity is
105 MLD

e Losing the valve will isolate the pump

e Redundancy is 87%

34 | 25| -9 |$ 6000/|$ 8700 6

111

Valve Low Lift #4 Check

Surface Water
Facilities

Surface Water
Treatment Plant

Low Lift Pumping
Station

Process
Mechanical

Valve

300000441

Yes

1986

NA

Jenkins

175WOC

AB7125EM

14

e Firm LLPS capacity is 40 MLD and total LLPS capacity is
105 MLD

e Losing the valve will isolate the pump

e Redundancy is 87%

34 |3 | 1 |$ 16,000 $§ 23,200 6
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Functional
Group

Level 2 - Facility Level 3 — Process

Type / Location

Location

Level 4 —
Asset
Category

Level 5
(Asset
Type)

Unique ID

Nameplate
Present?

Install
Year

Refurbish
ment Year

Manufacturer

Model

Serial Number

Size /
Capacity

Unit of
Measur
e

Operating
Conditions

Condition
Score
(1to5
Scale)

CoF
Score
(1to5
Scale)

CoF Score Comments

Public Utility Commission

Drinking Water System Asset Management Plan
Surface Water Treatment Plant Asset Inventory List with CoF and Risk Scores

Replacem
Age ESL RUL ent Cost

(2020)

Project
Cost
(includes
Markup)

(1to 25
Scale)

e Firm LLPS capacity is 40 MLD and total LLPS capacity is
112 | Valve Low Lift #4 Isolating |S|urace Water| Surface Water Low Lift Pumping | Process Valve | 300000437 |  Yes 1986 NA Jenkins 150B 18 in 2 3 |105MLD . 34 35| 1 |%10000]$ 14500]| 6
Facilites | Treatment Plant Station Mechanical e Losing the valve will isolate the pump
e Redundancy is 87%
1700 RPM e Firm LLPS capacity is 40 MLD and total LLPS capacity is
i [eEter ey LiitiE seletitvg] SuiEee Wetsy| Sigee Weter || lewliilFuming | Fesss | acces | sommmmees| e 1986 NA Limitorque JMO36009 na |575v, 33HP,| 2 g [leolle . 34| 25|-9|s 60008 8700 6
Valve Facilities  |Treatment Plant Station Electrical 60HZ e Losing the valve will isolate the pump
e Redundancy is 87%
e Firm LLPS capacity is 40 MLD and total LLPS capacity is
114 | Actuator Low Lift #4 Gear |Surface Water| Surface Water Low Lift Pumping | Process | s oior | 300000436 |  Yes 1986 NA Torkmatic 290374 59.1 | Ratio 2 3 |105MLD . 34 |25| 9% 6000|$ 870 6
Box Facilites | Treatment Plant Station Electrical e Losing the valve will isolate the pump
e Redundancy is 87%
Surface Water|Surface Water Low Lift Pumpin: Process BTP708120400 7o, €0
115 | Energy Recovery Turbines s _umping : Motor Missing Yes 2010 NA EPACT-HPE HZ, 3 Phase, 2 1 e Energy recovery system will not affect water production 10 [ 20 | 10 | $ 11,000 $ 15,950 2
Facilities  [Treatment Plant Station Electrical 1 575 Volts
116 Valve But_terﬂy Energy Surfact_e_\_Nater Surface Water Pressure Reducmg Proces_s Valve 300000752 Yes 2010 NA Dzurik 24 in 2 1 e Energy recovery system will not affect water production 10 | 35 | 25 | $ 12,000 $ 17,400 2
Turbine Inlet Facilities | Treatment Plant Station Mechanical
g || VEWe Bl Eregy | SuiEee et SiiEse Weikr | [Fiessuie Reibahy) | Fiegsss Valve | 300000752 |  Yes 2010 NA Dzurik 908854R017 24 i 2 1 e Energy recovery system will not affect water production 10 | 35 | 25 | $ 12,000| $ 17400 2
Turbine Bypass Facilities  |Treatment Plant Station Mechanical
11g | ValveButterfly Energy |Surface Water| Surface Water | Pressure Reducing | Process Valve | 300000754 |  Yes 2010 NA Dzurik 93885147R017 | 24 in 2 1 |e Energy recovery system will not affect water production 10 | 35 | 25 | $ 12.000| $ 17400 2
Turbine Outlet Facilities  |Treatment Plant Station Mechanical
119 Valve Butterfly Raw Water Surfac‘_s_ Water Surface Water Pressure Reducmg Proces_s Valve 300000755 Yes 1986 NA JeiE 1508 AB2544KO0A2 30 in P 3 e Losing one rawowater well bring the Low lift pumping 34 | 35 1 $ 18.500| § 26,825 6
Well 1 Inlet Facilities | Treatment Plant Station Mechanical redundancy to 50%
120 | Butterfly Valve Raw Well | Surface Water| Surface Water | Pressure Reducing | Process Valve | 300000751|  Yes 1986 NA Jenkins 1508 AB2544HM 24 in 2 3 | Losing one raw water well bring the Low lift pumping 34 (35| 1 |$12000|$ 17400 6
Facilities | Treatment Plant Station Mechanical redundancy to 50%
e Plant Firm Capacity is 40 MLD according to water permit
121 | Blender Motor #1 starter | >]race Water|Surface Water ) Low Lift Pumping |~ Process Stater | Missing No 1986 NA Sylvaria T770031 30 A |600Vi6OHZI3ph| 2 p [ M sl em i euits entl sy @ e WliEe| o0 | a9 |« || ¢ wew| s amme| 2
Facilities  |Treatment Plant Station Electrical the pump offline
e Redundancy is 100%
o Plant Firm Capacity is 40 MLD according to water permit
122 | Blender Motor #2 starter | Suriace Water| Surface Water Low Lift Pumping | Process Starter | Missing No 1986 NA Sylvania T77U031 30 A |600V/6OHZ3ph| 2 3 |®Mixeris installed on pump outlet and losing a mixer will take | 5, | 50 | 4 | ¢ 10000|$ 14500 6
Facilites | Treatment Plant Station Electrical the pump offline
e Redundancy drop to 87%
e Plant Firm Capacity is 40 MLD according to water permit
123 | Blender Motor #3 starter | |race Water|Surface Water ) Low Lift Pumping ||~ Process Stater | Missing No 1986 NA Sylvaria T770031 30 A |600Vi6OHZI3ph| 2 g [N sl empuim euitsentl sy e WliEe| o | a9 |« || ¢ wew| s amme| e
Facilities  |Treatment Plant Station Electrical the pump offline
e Redundancy drop to 87%
o Plant Firm Capacity is 40 MLD according to water permit
124 | Blender Motor #4 starter | Suriace Water| Surface Water Low Lift Pumping | Process Starter | Missing No 1986 NA Sylvania T77U031 30 A |600V/6OHZ3ph| 2 3 |®Mixeris installed on pump outlet and losing a mixer will take | 5, | 50 | 4 | ¢ 10000|$ 14500 6
Facilites | Treatment Plant Station Electrical the pump offline
e Redundancy drop to 87%
n Surface Water|Surface Water Low Lift Pumping Process . . ® Valve failure will cause LL Pump 1 Priming to fail
125 Low lift Motor #1 starter Facilities | Treatment Plant Station Electrical Starter Missing No 1986 NA Sylvania 60 A 600V/60Hz/3ph 2 2 « Redundancy is 100% 34 | 30| -4 |$%$10000|$ 14,500 4
) Surface Water|Surface Water Low Lift Pumping Process - . ® Valve failure will cause LL Pump 2 Priming to fail
126 Low lift Motor #2 starter Facilities | Treatment Plant Station Electrical Starter Missing No 1986 NA Sylvania 100 A 600V/60Hz/3ph 2 3 « Redundancy drop to 87% 34 |30 | 4| % 13000|% 18,850 6
n Surface Water|Surface Water Low Lift Pumping Process . . o Valve failure will cause LL Pump 4 Priming to fail
127 Low lift Motor #3 starter Facilities | Treatment Plant Station Electrical Starter Missing No 1986 NA Sylvania 100 A 600V/60Hz/3ph 2 6 o Redundancy drop to 87% 34 | 30| -4 |$%$13000|% 18,850 6
) Surface Water|Surface Water Low Lift Pumping Process - . e Valve failure will cause LL Pump 3 Priming to fail
128 Low lift Motor #4 starter Facilities | Treatment Plant Station Electrical Starter Missing No 1986 NA Sylvania 100 A 600V/60Hz/3ph 2 3 « Redundancy drop to 87% 34 |30 | 4| % 13000|% 18,850 6
129 ATS Surfacc_s_\_Nater Surface Water Low Lift P_umplng Procgss MCC Missing No 2011 2018 ASCO JO7ATS030 652220 225 A 600V/3ph/ P 5 . Lo_snng the low lift PS ATS will cause the plant to stop 2 30 | 28 | § 25000 § 36,250 10
Facilities | Treatment Plant Station Electrical 225R5X0 running
e The two stage floc tank capacity is 40 MLD according to the
. . water permit and the plant firm capacity is 40 MLD
130 |  Floc agitator #3 starter | Surace Water| Surface Water Low Lift Pumping | Process Starter Missing No 1986 NA Sylvania 15 A |600V/60HZ/3ph 2 4 | Losing any of the 4 floc tanks will cause the flocculation 34 30| -4|%$10000[$ 14500| 8
Facilities | Treatment Plant Station Electrical )
redundancy to 0% but the tanks can be run as a single stage
flocculation which will affect plant performance
e The two stage floc tank capacity is 40 MLD according to the
. . water permit and the plant firm capacity is 40 MLD
131 |  Floc agitator #4 starter | Surace Water| Surface Water Low Uik Fuigglig) | - Fesess Starter Missing No 1986 NA Sylvania 15 A |600V/60Hz/3ph 2 4 | Losing any of the 4 floc tanks will cause the flocculation 34 (30 | -4 | $10000($ 14500 8
Facilities | Treatment Plant Station Electrical )
redundancy to 0% but the tanks can be run as a single stage
flocculation which will affect plant performance
e The two stage floc tank capacity is 40 MLD according to the
. . water permit and the plant firm capacity is 40 MLD
132 | Floc agitator #2 starter | SuHace Water| Surface Water Low Lift Pumping | Process Starter Missing No 1986 NA Sylvania 15 A |600V/60Hz/3ph 2 4 | Losing any of the 4 floc tanks will cause the flocculation 34 (30| -4 |$10000]$ 14500 8
Facilities | Treatment Plant Station Electrical )
redundancy to 0% but the tanks can be run as a single stage
flocculation which will affect plant performance
e The two stage floc tank capacity is 40 MLD according to the
. . water permit and the plant firm capacity is 40 MLD
133 |  Floc agitator #1 starter | Surace Water| Surface Water Low Uik Fuigglig) | - Fesess Starter Missing No 1986 NA Sylvania 15 A |600V/60Hz/3ph 2 4 | Losing any of the 4 floc tanks will cause the flocculation 34 (30| -4 | $10000($ 14500 8
Facilities | Treatment Plant Station Electrical )
redundancy to 0% but the tanks can be run as a single stage
flocculation which will affect plant performance
. . e Total LLPS capacity is 40 MLD and total LLPS capacity is
134 | Low lift #2 capacitor bank | Surface Water|Surface Water | Low Lift Pumping |  Process Starter | Missing No 1986 NA ASEA 15 KVa |600V/6OHZI3ph| 2 3 [105MLD 34|30 | -4|$10000|s 14500 6
Facilities | Treatment Plant Station Electrical o
® Redundancy drop to 87%
e Unique asset with similar description could not be identified
. . . in the as-built drawings.
1z || (i B P Weier | Slimizee Wi SiniEes Weler Lem Lt PUmang | - FEssss Starter Missing Yes 1986 NA Sylvania T77U0031 |7707 25 A 2 4 |Based on PUC comment that the inline booster pump was 34|30 | -4 |$10000[$ 14500| 8
Starter Facilities | Treatment Plant Station Electrical ) X .
needed to supply carrier water for the chemical system then it
was increased to 4 along with associated assets
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e The two stage floc tank capacity is 40 MLD according to the
. ] water permit and the plant firm capacity is 40 MLD
136 | Floc agitator #1 disconnect Sur;zzﬁit\ilz :ter ‘?Sﬁjaat;eex\tlal:gnt Flocc(;J'I.'aat;sgeSr‘anter I;:ﬁ:z:l Disconnect Missing No 1986 NA Westinghouse 30 A 600V/60Hz/3ph 2 4 e Losing any of the 4 floc tanks will cause the flocculation 34|25 -9|¢% 1000/| $ 1450 8
redundancy to 0% but the tanks can be run as a single stage
flocculation which will affect plant performance
e The two stage floc tank capacity is 40 MLD according to the
. . water permit and the plant firm capacity is 40 MLD
137 | Floc agitator #2 disconnect Sur;zz‘;it\g sater .?;ge::e}_’]\tla;gm FloccéJrI]z;tgg:r‘sFllter ;;O(:(t::::l Disconnect Missing No 1986 NA Westinghouse 30 A 600V/60Hz/3ph 2 4 e Losing any of the 4 floc tanks will cause the flocculation 34|25 -9 |$% 1000| $ 1450 8
redundancy to 0% but the tanks can be run as a single stage
flocculation which will affect plant performance
e The two stage floc tank capacity is 40 MLD according to the
. ] water permit and the plant firm capacity is 40 MLD
138 | Floc agitator #3 disconnect Sur;zzﬁit\ilz :ter ‘?Sﬁjaat;eex\tlal:gnt Flocc(;J'I.'aat;sgeSr‘anter I;:ﬁ:z:l Disconnect Missing No 1986 NA Westinghouse 30 A 600V/60Hz/3ph 2 4 e Losing any of the 4 floc tanks will cause the flocculation 34|25 -9|¢% 1000/| $ 1450 8
redundancy to 0% but the tanks can be run as a single stage
flocculation which will affect plant performance
e The two stage floc tank capacity is 40 MLD according to the
. . water permit and the plant firm capacity is 40 MLD
139 | Floc agitator #4 disconnect Sur;zz‘;it\g sater .?;ge::e}_’]\tla;gm FloccéJrI]z;tgg:r‘sFllter ;;O(:(t::::l Disconnect Missing No 1986 NA Westinghouse 30 A 600V/60Hz/3ph 2 4 e Losing any of the 4 floc tanks will cause the flocculation 34|25 | -9 |% 1000| $ 1450 8
redundancy to 0% but the tanks can be run as a single stage
flocculation which will affect plant performance
140 MCC E Feeder S“gzzﬁn\g :‘er i’fer;i;ee\r’]\t’a;gm gg;?r;i‘z”g\z; g;"cﬁszl Feeder Missing No 1986 2011 Westinghouse 250 A |600V/60Hz/3ph 2 5 |e Losing the MCC will affect the plant production 9 [ 30|21 |$10000]$ 14500 10
- Surface Water|Surface Water Motor Control Process . . e The plant has a firm capacity and each HLP is 30 MLD ~
141 High lift #3 starter Facilities | Treatment Plant Centre #2 (M) Electrical Starter Missing No 1986 NA Westinghouse 540 A 600V/60Hz/3ph 3 3 « The capacity is 50% 34 | 30 4 | $ 16,000 $ 23,200 9
Surface wash pump Motor |Surface Water|Surface Water Motor Control Process . . o Losing surface wash will affect filter performance on the )
142 #2 starter Facilites | Treatment Plant Centre #1 (M) Electrical Starter Missing No 1986 NA Sylvania 60 A 600V/60Hz/3ph 2 2 long-term but won't affect production 341 30 4| $10000) § 14,500 4
Surface wash pump Motor |Surface Water|Surface Water Motor Control Process . . o Losing surface wash will affect filter performance on the B
(= #1 starter Facilities | Treatment Plant Centre #1 (M) Electrical S MTESE i e bR Syl el 2 S E R 2 2 long-term but won't affect production e | e 43 [RSR10,000] KSR 500 4
Backwash pump Motor #1 |Surface Water|Surface Water Motor Control Process . . o Losing backwash will affect production and losing one pump )
144 starter Facilities | Treatment Plant Centre #2 (M) Electrical Starter Missing No 1986 NA Sylvania 200 A 600V/60Hz/3ph 2 4 will make redundancy 0% 341 3% 41 $130001 $ 18,850 8
Backwash pump Motor #2 |Surface Water|Surface Water Motor Control Process . . o Losing backwash will affect production and losing one pump B
(o> starter Facilities | Treatment Plant Centre #2 (M) Electrical ey WElig e et b2 Syl 200 R D 2 & will make redundancy 0% e | & ORI Test €
e Supernatant pump is needed to discharge the decanted
146 | Supematant pump Motor #1 | Surface Water| Surface Water Motor Control Process Starter | Missing No 1986 NA Sylvania 9 A |600V/EOHZ3ph| 2 4 |water to Little Carp creek 343 |4 |$ 5000|$ 7250]| 8
starter Facilities | Treatment Plant Centre #2 (M) Electrical .
e This pump has a redundancy of 0%
Sludge pump Motor #2  |Surface Water|Surface Water Motor Control Process - . o Sludge pump is needed to discharge the sludge to sewer B
(] starter Facilities | Treatment Plant Centre #2 (M) Electrical S MTESE i e bR vl 2 2 S E R 2 4 e This pump has a redundancy of 0% e | & SRR €
e Soda Ash system is needed for pH stabilization however its
short term failure won't cause the production to stop
Soda Ash compressor Surface Water|Surface Water Motor Control Process . . Score increased from 2 to 3; compliance point for corrosion
148 breaker Facilities | Treatment Plant Centre #2 (M) Electrical Breaker Missing No 2015 NA Westinghouse A 600V/60Hz/3ph 2 3 abatement. Compressor not critical to operation, full time 5120 15]8% 5000 8 7250 6
service not required, downtime allows addition of backup
compressor. Low humidity in plant has reduced operational
need for process to support Soda Ash system, can be a 2
e Soda Ash system is needed for pH stabilization however its
short term failure won't cause the production to stop
fap | RS MERQUD eysiEm | SUEED ki SiiEes Weter WIeiter (Cleiitel Process | proaver | Missing No 2015 NA Westinghouse A |600V/60HzZ/3ph| 2 3 5 20|15 |5 5000|$ 7250| 6
breaker Facilities | Treatment Plant Centre #2 (M) Electrical . i . . .
Score increased from 2 to 3; compliance point for corrosion
abatement.
e Soda Ash system is needed for pH stabilization however its
short term failure won't cause the production to stop
150 | Soda Ash hot water heater |Surface Water| Surface Water Motor Control Process | groaker | Missing No 2015 NA Westinghouse A |600V/60HZ/3ph| 2 3 5 (20|15 |% 5000|$ 7250]| 6
system breaker Facilities | Treatment Plant Centre #2 (M) Electrical . i " . .
Score increased from 2 to 3; compliance point for corrosion
abatement.
o Alum pumps are needed to run the plant and assuming that
running the plant requires at least two pumps to achieve the
151 Alum Pump No. 1 SWiEED WeiEi|SWizeo Weler || Clienlesl Feliss | Piessss Pump | 300000812 | Yes 2018 NA Prominent 2017115631 42 s | 120VAC/60Hz 2 g [eseedne wilh B e il [ o Ehlidig) wEter 2 20|18 |5 550|8 7975 6
Facilities | Treatment Plant (M) - Alum Mechanical permit
o Redundancy is 33%
Only 1 alum pump is needed to run at plant capacity.
e Alum pumps are needed to run the plant and assuming that
running the plant requires at least two pumps to achieve the
152 Alum Pump No. 2 | Surface Water)Surface Water | Chemical Facilties | _Process Pump | 300000813|  Yes 2018 NA Prominent 2016179648 42 Us | 120VACleOHz | 2 3  |needed dose which s not identified in the drinking water 2 20|18 |3 5500]8 7975 6
Facilities | Treatment Plant (M) - Alum Mechanical permit
e Redundancy is 33%
Only 1 alum pump is needed to run at plant capacity.
o Alum pumps are needed to run the plant and assuming that
running the plant requires at least two pumps to achieve the
153 MmEPmpNed SR Weier| Suiree Beier | ChenlkelReelies | - Pieess Pump | 300000814 | Yes 2018 NA ProMinent 2017115626 42 s | 120VAC/60Hz 2 g [eseedlone wilh B el il [ (o Ehlidig) wEter 2 20|18 |5 550|8 7975 6
Facilities | Treatment Plant (M) - Alum Mechanical permit
o Redundancy is 33%
Only 1 alum pump is needed to run at plant capacity.
154 Alum Tank No. 1 Surface Water|Surface Water Chemical Facilities Process Tanks / 300000028 No 2018 NA 11000 L P 4 e Losing alum tank will affect production and losing one tank 2 60 | 58 | $ 59700| $ 86,565 8
. Facilities Treatment Plant (M) - Alum Structural Basins will make redundancy 0% ’ ’
Surface Water|Surface Water Chemical Facilities Process Tanks / e Losing alum tank will affect production and losing one tank
155 (it e (e, 2 Facilities Treatment Plant (M) - Alum Structural Basins SOz Ne 20k DR ooy L 2 & will make redundancy 0% 2 B0 | 58 | $ 50,700 $ 86,565 S
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e Losing alum day tank will affect production but the drawings
. s don't show it so the pumps can draw directly from the storage
156 Alum Day Tank Surface Water| Surface Water | Chemical Facilities | Process | Tanks /| 354000027 | No 2018 NA 245 L 2 2 tanks 2 |60 |58|% 1000[5 1450| 4
Facilities | Treatment Plant (M) - Alum Structural Basins . .
e Alum can be drawn straight from storage tanks in an
emergency.
. Surface Water|Surface Water Chemical Facilities Process e Losing the vacuum regulator will cause chlorination to be
157 | Chlorine Vacuum Regulator Facilities | Treatment Plant (M) - CI2 Gas Mechanical Regulator | 300000791 No 2015 NA Evoqua W3T75615 |BZ1460492-1 1 5 et s i (e ol et 5 Gl 5 [ 20|15 | % 4500 $ 6,525 5
N Surface Water|Surface Water Chemical Facilities Process . e Pre Chlorine is not needed for regulatory purposes but
158 Pre chiorine injector Facilities Treatment Plant (M) - CI2 Gas Mechanical Injector 300000788 No 2016 NA Evoqua W3T99146 1 8 needed to prevent operational problems at the plant 4 20| 16 | § 3000 8 4350 8
159 Standby chlorine injector Surfac'e_\'Nater Surface Water Chemical Facilities Procegs Injector 300000789 No 2016 NA EveaE W3T99146 1 4 e Post chlorinator is needed for disinfection and has 100% 4 20 | 16 | $ 3000 $ 4350 4
Facilities | Treatment Plant (M) - CI2 Gas Mechanical redundancy
160 Post chiorine injector Suﬁacg'Water Surface Water Chemical Facilities Procesl,s Injector 300000790 No 2016 NA Evoqua W3T99146 1 4 e Post chlorinator is needed for disinfection and has 100% 4 20| 16 | $ 3000|$ 4350 4
Facilities | Treatment Plant (M) - CI2 Gas Mechanical redundancy
161 Post chlorlnellnjector Surfac'e_\'Nater Surface Water Chemical Facilities Procegs Injector 300000787 No 2016 NA ASCO T517554 120VAC 1 4 e Post chlorinator is needed for disinfection and has 100% 4 | 20| 16| 1400|$ 2030 4
solenoid Facilities | Treatment Plant (M) - CI2 Gas Mechanical redundancy
162 Standby chlor|rl1e injector Suﬁacg'Water Surface Water Chemical Facilities Procesl,s Injector 300000796 No 2016 NA ASCO T517554 120VAC 1 4 e Post chlorinator is needed for disinfection and has 100% 4 20| 16 | $ 1400 $ 2,030 4
solenoid Facilities | Treatment Plant (M) - CI2 Gas Mechanical redundancy
A . |Surface Water|Surface Water Chemical Facilities Process . e Pre Chlorine is not needed for regulatory purposes but
163 |Pre chlorine injector solenoid Facilities Treatment Plant (M) - CI2 Gas Mechanical Injector 300000795 No 2016 NA ASCO T517554 120VAC 1 3 RS (o FrEvE ErErEiaE] Erels o e [ 4 20 | 16 [ $ 1,400| $ 2,030 3
Chemical Facilities o Phosphate system is needed for corrosion control however
164 Blended Phosphate Pump Sun‘acg_\_Nater Surface Water (M) - Blended Proces_s Pump Missing Yes 2015 NA ProMinent 2014247945 19.1 Us 115VAC/60HzZ 2 3 its short term failure won't cause the production to stop 5 20| 15|$ 7500|$ 10875 6
No. 1 Facilities | Treatment Plant Mechanical
Phosphate . . .
Score increased from 2 to 3; regulatory requirement.
Chemical Facilities e Phosphate system is needed for corrosion control however
165 Blended Phosphate Pump Surfacc_s_\_Nater Surface Water (M) - Blended Proces_s Pump Missing Yes 2015 NA ProMinent 2014247945 19.1 Us 115VAC/60HzZ 2 3 its short term failure won't cause the production to stop 5 | 20|15 |$ 7500|$ 10875 6
No. 2 Facilities | Treatment Plant Mechanical
Phosphate . i .
Score increased from 2 to 3; regulatory requirement.
Chemical Facilities . .
166 Blended Phosphate Tank Suﬁacg'Water Surface Water (M) - Blended Process Tanlfs/ Missing No 2015 NA 600 L 2 3 o Phosphate sy_stem is nleeded for corrosmn‘control however 5 60 | 55 | $ 1500 § 2175 6
No. 1 Facilites | Treatment Plant Phosphate Structural Basins its short term failure won't cause the production to stop
Chemical Facilities e Phosphate system is needed for corrosion control however
167 Blended Phosphate Tank Surfacc_s_\_Nater Surface Water (M) - Blended Process Tanlfs/ Missing No 2015 NA Chemline DMT135 673W 600 L 2 3 its short term failure won't cause the production to stop 5 | 60|55 )% 1500|8 2175 6
No. 2 Facilities  [Treatment Plant Structural Basins
Phosphate . i .
Score increased from 2 to 3; regulatory requirement.
e Soda Ash system is needed for pH stabilization however its
Surface Water|Surface Water High Lift Pumping Process . . 2014F0702- short term failure won't cause the production to stop
168 Soda Ash Hopper Facilities | Treatment Plant Station Structural Hopper Missing No 2015 NA Felxicon 75866 ALP63 2 3 5 30 | 25 | $ 65000| $ 94,250 6
Score increased from 2 to 3; regulatory requirement.
e Soda Ash system is needed for pH stabilization however its
169 Soda Ash feeder Surfacc_s_\_Nater Surface Water High Lift Eumplng Procgss Motor Missing Yes 2015 NA U.S. Motors 2 3 short term failure won't cause the production to stop 5 20|15 |$ 2000 $ 2900 6
Facilities | Treatment Plant Station Electrical
Score increased from 2 to 3; regulatory requirement.
e Soda Ash system is needed for pH stabilization however its
170 Soda Ash mixer Suﬁacg'Water Surface Water High Lift F_’umplng Procgss Motor Missing No 2015 NA SPX 2 3 short term failure won't cause the production to stop 5 20 | 15 |$ 2000 $ 2900 6
Facilities | Treatment Plant Station Electrical
Score increased from 2 to 3; regulatory requirement.
e Soda Ash system is needed for pH stabilization however its
171 Soda Ash transfer pump Surfacc_s_\_Nater Surface Water High Lift Eumplng Procgss Motor Missing Yes 2015 NA E line EM102 ELP1P3G 14 A 2 3 short term failure won't cause the production to stop 5 20|15 |$ 2000 $ 2900 6
motor Facilities | Treatment Plant Station Electrical
Score increased from 2 to 3; regulatory requirement.
e Soda Ash system is needed for pH stabilization however its
172 Soda Ash Filter Suﬁacg'Water Surface Water High Lift F_’umplng Procesl,s Filter Missing No 2015 NA Hayward 2 3 short term failure won't cause the production to stop 5 20| 15|$ 2500|$ 3625 6
Facilities | Treatment Plant Station Mechanical
Score increased from 2 to 3; regulatory requirement.
e Soda Ash system is needed for pH stabilization however its
173 | Soda Ash transfer pump | >uace Water|Surface Water | High Lift Pumping | - Process Pump Missing Yes 2015 NA Goulds 3196 7040123 9 | mam 2 g [ et czuse e presieiEn i s 5 |20|15|$ 7100|$ 10295 &
Facilities | Treatment Plant Station Mechanical
Score increased from 2 to 3; regulatory requirement.
e Soda Ash system is needed for pH stabilization however its
174 Soda Ash Solution Tank Suﬁacg'Water Surface Water High Lift F_’umplng Process Chemical Missing No 2015 NA ACO OT500 1100 L 2 3 short term failure won't cause the production to stop 5 30 | 25 |$ 20008 2900 6
Facilities | Treatment Plant Station Structural Tanks
Score increased from 2 to 3; regulatory requirement.
e Soda Ash system is needed for pH stabilization however its
175 Soda Ash Tank Mixer Surfacc_s_\_Nater Surface Water High Lift Eumplng Procgss Motor Missing No 2015 NA SPX 2 3 short term failure won't cause the production to stop 5 20|15 |$ 2000 $ 2900 6
Facilities | Treatment Plant Station Electrical
Score increased from 2 to 3; regulatory requirement.
e Soda Ash system is needed for pH stabilization however
(failure of 1 pump) its in the short term failure won't cause the
. Surface Water|Surface Water High Lift Pumping Process - BREDAL production to stop
176 |Soda Ash dosing pump no. 1 Facilies | Treatment Plant Station Mechanical Pump Missing Yes 2015 NA Bredel 25 70771 2 3 5 | 20| 15| $ 21300 % 30,885 6
this score should remain at 2 as there is 100% redundancy
for the dosing pumps
e Soda Ash system is needed for pH stabilization however
(failure of 1 pump) its in the short term failure won't cause the
. Surface Water|Surface Water High Lift Pumping Process L BREDAL production to stop
177 |Soda Ash dosing pump no. 2 Facilities | Treatment Plant Station Mechanical Pump Missing Yes 2015 NA Bredel 25 70770 2 3 5 20 | 15 | $ 21,300 $ 30,885 6
this score should remain at 2 as there is 100% redundancy
for the dosing pumps
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178

Soda Ash dosing pump no. 1

gearbox

Functional
Group

Surface Water
Facilities

Level 2 - Facility
Type / Location

Surface Water
Treatment Plant

Level 3 - Process
Location

High Lift Pumping
Station

Asset
Category

Process
Mechanical

Gearbox

Unique ID

Missing

Nameplate
Present?

Yes

Install
Year

2015

Refurbish
ment Year

NA

Manufacturer

Bredel

Model

CB3133
SBT

Serial Number

Size /
Capacity

Unit of
Measur
e

Operating
Conditions

Condition
Score
(1to5
Scale)

CoF
Score
(1to5
Scale)

CoF Score Comments

e Soda Ash system is needed for pH stabilization however
(failure of 1 pump) its in the short term failure won't cause the
production to stop

this score should remain at 2 as there is 100% redundancy
for the dosing pumps

Public Utility Commission

Drinking Water System Asset Management Plan
Surface Water Treatment Plant Asset Inventory List with CoF and Risk Scores

ent Cost
(2020)

Cost
Included in
Pump

Project
Cost
(includes
Markup)

(1to 25
Scale)

Cost
Included in 6
Pump

179

Soda Ash dosing pump no. 1

motor

Surface Water
Facilities

Surface Water
Treatment Plant

High Lift Pumping
Station

Process
Electrical

Motor

Missing

Yes

2015

NA

Baldor

35J302M21
8G1

0.75

HP

575V/60HZ/3

e Soda Ash system is needed for pH stabilization however
(failure of 1 pump) its in the short term failure won't cause the
production to stop

180

Soda Ash dosing pump no. 2

gearbox

Surface Water
Facilities

Surface Water
Treatment Plant

High Lift Pumping
Station

Process
Mechanical

Gearbox

Missing

2015

NA

Bredel

CB3133
SBT

e Soda Ash system is needed for pH stabilization however
(failure of 1 pump) its in the short term failure won't cause the
production to stop

this score should remain at 2 as there is 100% redundancy
for the dosing pumps

Cost
Included in
Pump

Cost
Included in 6
Pump

181

Soda Ash dosing pump no. 2

motor

Surface Water
Facilities

Surface Water
Treatment Plant

High Lift Pumping
Station

Process
Electrical

Motor

Missing

Yes

2015

NA

Baldor

35J302M21
8G1

0.75

HP

575V/60HZ/3

e Soda Ash system is needed for pH stabilization however
(failure of 1 pump) its in the short term failure won't cause the
production to stop

this score should remain at 2 as there is 100% redundancy
for the dosing pumps

$ 500

182

Soda Ash Compressor Tank

Surface Water
Facilities

Surface Water
Treatment Plant

High Lift Pumping
Station

Process
Structural

Tanks /
Basins

Missing

Yes

2015

NA

Atlas Copco

Not
available

Not available

80

Gallon

e Soda Ash system is needed for pH stabilization however its
short term failure won't cause the production to stop

Score increased from 2 to 3; no backup; regulatory
requirement.Compressor not critical to operation of Soda Ash
system, can be a 2

55

$ 3,600

$ 5220 3

183

Soda Ash Compressor

Motor

Surface Water
Facilities

Surface Water
Treatment Plant

High Lift Pumping
Station

Process
Electrical

Motor

Missing

Yes

2015

NA

Baldor

36G548S59
4G1

HP

575V/60HZ/3

e Soda Ash system is needed for pH stabilization however its
short term failure won't cause the production to stop

Score increased from 2 to 3; no backup; regulatory
requirement.Compressor not critical to operation of Soda Ash
system, can be a 2

$ 2,000

$ 2,900 3

184

Soda Ash Compressor

Surface Water
Facilities

Surface Water
Treatment Plant

High Lift Pumping
Station

Process
Mechanical

Compressor

Missing

2015

NA

Atlas copco

AR5V5753
P2P

9610502152

e Soda Ash system is needed for pH stabilization however its
short term failure won't cause the production to stop

Score increased from 2 to 3; no backup; regulatory
requirement.Compressor not critical to operation of Soda Ash
system, can be a 2

$ 6,700

$ 9715 3

185

UV System 3

Surface Water
Facilities

Surface Water
Treatment Plant

Pipe Gallery
(Basement)

Process
Electrical

uv
Treatment

Missing

Yes

2017

NA

VIQUA

PRO20

160402463

20

120VAC/1
single

e Assuming on UV reactor per filter which is necessary for
achieving the disinfection level

e Each filter has a capacity of 10.6 MLD according to the
drinking water permit so all of the filters are needed for
meeting the licence

o The redundancy is 0% with all 4 filters

Score decreased from 4 to 1; filter for internal use; not
distribution or production.

27

$ 6,900

$ 10,005 2

186

UV System 1

Surface Water
Facilities

Surface Water
Treatment Plant

Pipe Gallery
(Basement)

Process
Electrical

uv
Treatment

Missing

Yes

2017

NA

VIQUA

PRO20

160402461

20

120VAC/1
single

e Assuming on UV reactor per filter which is necessary for
achieving the disinfection level

e Each filter has a capacity of 10.6 MLD according to the
drinking water permit so all of the filters are needed for
meeting the licence

e The redundancy is 0% with all 4 filters

Score decreased from 4 to 1; filter for internal use; not
distribution or production.

27

$ 6,900

$ 10,005 2

187

UV System 2

Surface Water
Facilities

Surface Water
Treatment Plant

Pipe Gallery
(Basement)

Process
Electrical

uv
Treatment

Missing

Yes

2017

NA

VIQUA

PRO20

160402462

20

120VAC/1
single

e Assuming on UV reactor per filter which is necessary for
achieving the disinfection level

e Each filter has a capacity of 10.6 MLD according to the
drinking water permit so all of the filters are needed for
meeting the licence

o The redundancy is 0% with all 4 filters

Score decreased from 4 to 1; filter for internal use; not
distribution or production.

27

$ 6,900

$ 10,005 2

188

UV System 4

Surface Water
Facilities

Surface Water
Treatment Plant

Pipe Gallery
(Basement)

Process
Electrical

uv
Treatment

Missing

Yes

2017

NA

VIQUA

PRO20

160402464

20

120VAC/1
single

e Assuming on UV reactor per filter which is necessary for
achieving the disinfection level

e Each filter has a capacity of 10.6 MLD according to the
drinking water permit so all of the filters are needed for
meeting the licence

e The redundancy is 0% with all 4 filters

Score decreased from 4 to 1; filter for internal use; not
distribution or production.

27

$ 6,900

$ 10,005 2

189

UV System 1 Solenoid Valve

Surface Water
Facilities

Surface Water
Treatment Plant

Pipe Gallery
(Basement)

Process
Electrical

Valve

Missing

Yes

2017

NA

VIQUA

A546863

20

6.9 Watts/24
VDC

e Assuming on UV reactor per filter which is necessary for
achieving the disinfection level

e Each filter has a capacity of 10.6 MLD according to the
drinking water permit so all of the filters are needed for
meeting the licence

o The redundancy is 0% with all 4 filters

Score decreased from 4 to 1; filter for internal use; not
distribution or production.

32

$ 1,200

$ 1,740 2
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e Assuming on UV reactor per filter which is necessary for
achieving the disinfection level
e Each filter has a capacity of 10.6 MLD according to the
. drinking water permit so all of the filters are needed for
190 |UV System 2 Solenoid Valve | SUrace Water| Surface Water Pipe Gallery Process Valve Missing Yes 2017 NA VIQUA A495288 20 in | 89 Watts/24 2 1 |meeting the licence 3|35 |32|$ 1200[8$ 1740] 2
Facilities | Treatment Plant (Basement) Electrical VvDC : ] y
e The redundancy is 0% with all 4 filters
Score decreased from 4 to 1; filter for internal use; not
distribution or production.
e Assuming on UV reactor per filter which is necessary for
achieving the disinfection level
o Each filter has a capacity of 10.6 MLD according to the
. drinking water permit so all of the filters are needed for
191 UV System 3 Solenoid Valve| SuTace Water|Surface Water IFfee Cellny Fiegess Valve Missing Yes 2017 NA VIQUA A496579 20 [ G WEE2 2 1 |meeting the licence 3 |35 |32|% 1200]8 1740 2
Facilities | Treatment Plant (Basement) Electrical VDC o/ .
e The redundancy is 0% with all 4 filters
Score decreased from 4 to 1; filter for internal use; not
distribution or production.
e Assuming on UV reactor per filter which is necessary for
achieving the disinfection level
e Each filter has a capacity of 10.6 MLD according to the
. drinking water permit so all of the filters are needed for
192 |UV System 4 Solenoid Valve | SUrace Water| Surface Water Pipe Gallery Process Valve Missing Yes 2017 NA VIQUA A546863 20 in | 89 Watts/24 2 1 |meeting the licence 3 |35|32|$ 1200[8$ 1740| 2
Facilities | Treatment Plant (Basement) Electrical VvVDC : ] y
e The redundancy is 0% with all 4 filters
Score decreased from 4 to 1; filter for internal use; not
distribution or production.
193 Surface wash booster pump Surfac‘_s_ Water Surface Water Pipe Gallery Proces_s Pump Missing Yes 1986 NA Peerless PUmp 428711 277 GPM 3 2 e Losing surface v'vash will affect f_||ter performance on the 34 | 20 | 14| $ 10600| § 15370 6
no. 2 Facilities | Treatment Plant (Basement) Mechanical long-term but won't affect production
194 Surface wash booster pump Surfacg_\_Nater Surface Water Pipe Gallery Proces_s Pump Missing Yes 1986 NA Peerless Pump 428711 277 GPM 3 2 e Losing surface v'vash will affect f_llter performance on the 34 | 20 | 14| $ 10600| § 15370 6
no. 1 Facilities | Treatment Plant (Basement) Mechanical long-term but won't affect production
195 Surface wash booster pump Surfacc_s_\_Nater Surface Water Pipe Gallery Procgss Motor Missing Yes 1986 NA U.S. Motors R M-082194328 25 HP 575V/60HZ/3 2 P e Losing surface v'vash will affect f_||ter performance on the 34 | 20 | 14|$ 1000] 8 1450 4
no. 1 motor Facilities | Treatment Plant (Basement) Electrical long-term but won't affect production
196 Surface wash booster pump Surfacg_\_Nater Surface Water Pipe Gallery Procgss Motor Missing Yes 1986 NA U.S. Motors R M-102482728 25 HP 575V/60HZ/3 P 2 e Losing surface v'vash will affect f_llter performance on the 34 |20 |14|$ 1000]$ 1450 4
no. 2 motor Facilities | Treatment Plant (Basement) Electrical Ph long-term but won't affect production
197 Valve gate,_surface wash Surfacc_s_\_Nater Surface Water Pipe Gallery Proces_s Valve 300000695 Yes 1986 NA SeiE 200 WOG 4 in 3 2 e Losing surface v'vash will affect f_||ter performance on the 34 | 35 1 $ 1000| $ 1450 6
line Facilities  |Treatment Plant (Basement) Mechanical long-term but won't affect production
198 | valve BFP, scour system | SUrace Water| Surface Water Pipe Gallery Process Valve | 300000378 |  Yes 1986 NA Watts 909 161167 4 in 3 2 |® Losing surface wash will affect filter performance onthe | 5, | 35 | | | ¢ 2800| § 4060| 6
Facilities | Treatment Plant (Basement) Mechanical long-term but won't affect production
199 Valve gate,_surface wash Surfacc_s_\_Nater Surface Water Pipe Gallery Proces_s Valve 300000694 Yes 1986 NA JeiE 200 WOG 4 in 3 2 e Losing surface v'vash will affect f_||ter performance on the 34 | 35 1 $ 1000| $ 1450 6
line Facilities  |Treatment Plant (Basement) Mechanical long-term but won't affect production
200 Valve, gate W surface wash Surfacg_\_Nater Surface Water Pipe Gallery Proces_s Valve 300000693 Yes 1986 NA Jenkins 200 WOG 4 in 3 2 e Losing surface v'vash will affect f_llter performance on the 34 | 35 1 $ 1000 $ 1450 6
pump discharge Facilities | Treatment Plant (Basement) Mechanical long-term but won't affect production
201 Valve, gate E_ surface wash Surfacc_s_\_Nater Surface Water Pipe Gallery Proces_s Valve 300000690 Yes 1986 NA SeiE 200 WOG 4 in 3 2 e Losing surface v'vash will affect f_||ter performance on the 34 | 35 1 $ 1000| $ 1450 6
pump discharge Facilities  |Treatment Plant (Basement) Mechanical long-term but won't affect production
202 Valve, gate E s_urface wash Surfacg_\_Nater Surface Water Pipe Gallery Proces_s Valve 300000688 Yes 1986 NA Jenkins 200 WOG 6 in 3 2 e Losing surface v'vash will affect f_llter performance on the 34 | 35 1 $ 1200 $ 1740 6
pump inlet Facilities | Treatment Plant (Basement) Mechanical long-term but won't affect production
203 Valve, gate W surface wash Surfacc_s_\_Nater Surface Water Pipe Gallery Proces_s Valve 300000691 Yes 1986 NA SeiE 200 WOG 6 in 3 2 e Losing surface v'vash will affect f_||ter performance on the 34 | 35 1 $ 1200] $ 1,740 6
pump supply Facilities  |Treatment Plant (Basement) Mechanical long-term but won't affect production
204 Valve Check west surface Surfacg_\_Nater Surface Water Pipe Gallery Proces_s Valve 300000692 No 1986 NA Not available Not_ Not available 4 in 3 2 e Losing surface v'vash will affect f_llter performance on the 34 | 35 1 $ 3500|$ 5075 6
wash pump Facilities | Treatment Plant (Basement) Mechanical available long-term but won't affect production
205 Valve gate, surface wash Surfacc_s_\_Nater Surface Water Pipe Gallery Proces_s Valve 300000687 Yes 1986 NA JeiE 200 WOG 4 in 3 2 e Losing surface v'vash will affect f_||ter performance on the 34 | 35 1 $ 1000| $ 1450 6
pump bypass Facilities  |Treatment Plant (Basement) Mechanical long-term but won't affect production
o Plant water supply is needed for cooling the pumps and
providing the needed potable water across the plant but is not
206 Valve gate, plant water Suﬁacg'Water Surface Water Pipe Gallery Procesl,s Valve 300000685 Yes 1986 NA Jenkins 200 WOG 6 in 3 5 crucial for running . 34 | 35 1 $ 1200] $ 1740 15
supply Facilities | Treatment Plant (Basement) Mechanical o No redundancy is available for the water supply system
Score increased from 4 to 5; no redundancy
o Plant water supply is needed for cooling the pumps and
providing the needed potable water across the plant but is not
207 Valve gate, plant water Surfacc_s_\_Nater Surface Water Pipe Gallery Proces_s Valve 300000686 Yes 1986 NA SeiE 200 WOG 6 in 3 5 crucial for running ) 34 | 35 1 $ 1200] $ 1,740 15
supply pump bypass Facilities  |Treatment Plant (Basement) Mechanical o No redundancy is available for the water supply system
Score increased from 4 to 5; no redundancy
o Plant water supply is needed for cooling the pumps and
providing the needed potable water across the plant but is not
Valve gate, plant water  |Surface Water|Surface Water Pipe Gallery Process . . crucial for running
208 meter bypass Facilities | Treatment Plant (Basement) Mechanical valve 300000684 Yes 1986 NA Jenkins 200 WOG 6 n 8 5 o No redundancy is available for the water supply system 341 3% ! § 12001 % 1,740 &
Score increased from 4 to 5; no redundancy
e Plant water supply is needed for cooling the pumps and
providing the needed potable water across the plant but is not
209 Valve gate, plant water Surfacc_s_\_Nater Surface Water Pipe Gallery Proces_s Valve 300000683 Yes 1986 NA SeiE 200 WOG 6 in 3 5 crucial for running ) 34 | 35 1 $ 1200] $ 1,740 15
supply Facilities  |Treatment Plant (Basement) Mechanical e No redundancy is available for the water supply system
Score increased from 4 to 5; no redundancy
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e Plant water supply is needed for cooling the pumps and
providing the needed potable water across the plant but is not
. Surface Water|Surface Water Pipe Gallery Process - Not . . crucial for running
210 | Strainer, plant water supply Facilities | Treatment Plant (Basement) Mechanical Valve Missing No 1986 NA Rockwell available Not available 4 n 3 5 e No redundancy is available for the water supply system 3413 ! $ 3900 % 5655 5
Score increased from 4 to 5; no redundancy
211 Valve Check east surface Surfac‘_s_ Water Surface Water Pipe Gallery Proces_s Valve 300000689 No 1986 NA Not available Not_ Not available 4 n 3 2 e Losing surface v'vash will affect f_||ter performance on the 34 | 35 1 $ 3500|$ 5075 6
wash pump Facilities  |Treatment Plant (Basement) Mechanical available long-term but won't affect production
212 surface yvash pump no. 1 Surfacg_\_Nater Surface Water Pipe Gallery Procgss Disconnect Missing Yes 1986 NA Westinghouse NU362 60 A 600V/3Ph 2 2 e Losing surface v'vash will affect f_llter performance on the 34| 25| 9% 1000]$ 1450 4
disconnect Facilities | Treatment Plant (Basement) Electrical long-term but won't affect production
213 surface yvash pump no. 2 Surfacc_s_\_Nater Surface Water Pipe Gallery Procgss D Missing Yes 1986 NA Westinghouse NU362 60 A 600V/3Ph 2 2 e Losing surface v'vash will affect f_||ter performance on the 34| 25| 9% 1000]8$ 1450 4
disconnect Facilities  |Treatment Plant (Basement) Electrical long-term but won't affect production
214 DP-ED step down Surfact_e_\_Nater Surface Water Pipe Gallery Procgss Transformer| Missing Yes 1986 NA Polygon SH1-15CR- 5688-20 844 10 kV 600V/3Ph 2 5 e The transformers are needed to run the plant 34|25 -9|% 1500| % 2175 10
transformer for panel Facilities | Treatment Plant (Basement) Electrical 3C
215 IDIPHE1S) S o Surfac_e_\_Nater S Wit IFfee Cellny Procgss Transformer| Missing Yes 1986 NA Polygon nfiAE(CiRe 5803-10 25 kVa 600V/3Ph 2 5 e The transformers are needed to run the plant 34 |1 25| -9 |$% 2800|% 4,060 10
transformer for panel Facilities | Treatment Plant (Basement) Electrical 3C
Unique asset with similar description could not be identified in
the as-built drawings.
Valve gate inline booster | Surface Water|Surface Water Pipe Gallery Process . )
216 pump Facilites | Treatment Plant (Basement) Mechanical Valve 300000699 No 1986 NA Jenkins 200wWoG 4 n 8 4 Based on PUC comment that the inline booster pump was 34 | 35 L $ 1000 § 1,450 12
needed to supply carrier water for the chemical system then it
was increased to 4 along with associated assets
Unique asset with similar description could not be identified in
the as-built drawings.
Valve gate inline booster |Surface Water|Surface Water Pipe Gallery Process . .
2l pump Facilities  |Treatment Plant (Basement) Mechanical Vete ST e ilefEd DR JEtES ARy veE 4 n 8 & Based on PUC comment that the inline booster pump was || &= t $ 1000 3 il iz
needed to supply carrier water for the chemical system then it
was increased to 4 along with associated assets
Unique asset with similar description could not be identified in
the as-built drawings.
Valve butterfly inline booster |Surface Water|Surface Water Pipe Gallery Process . Not .
218 pump Facilites | Treatment Plant (Basement) Mechanical Valve 300000700 No 1986 NA Not available available 4 in 8 4 Based on PUC comment that the inline booster pump was 34 | 35 L $ 1125) % 1,631 12
needed to supply carrier water for the chemical system then it
was increased to 4 along with associated assets
Unique asset with similar description could not be identified in
the as-built drawings.
Valve butterfly inline booster |Surface Water |Surface Water Pipe Gallery Process . Not .
2 bypass Facilities  |Treatment Plant (Basement) Mechanical Vete SO e ilefEd DR petiavaiel available 4 n 8 4 Based on PUC comment that the inline booster pump was | &= t Bz & 581 iz
needed to supply carrier water for the chemical system then it
was increased to 4 along with associated assets
Unique asset with similar description could not be identified in
the as-built drawings.
Valve check inline booster |Surface Water|Surface Water Pipe Gallery Process . Not .
220 bypass Facilities | Treatment Plant (Basement) Mechanical valve 300000701 No 1986 NA Not available available 4 n s 4 Based on PUC comment that the inline booster pump was 34| 35 L $ 35008 5075 12
needed to supply carrier water for the chemical system then it
was increased to 4 along with associated assets
Unique asset with similar description could not be identified in
the as-built drawings.
Valve gate inline booster | Surface Water|Surface Water Pipe Gallery Process
2 pump Facilities  |Treatment Plant (Basement) Mechanical P SUTguEE VeS8 A DR FERiESS U (2D PY | A 2 4 Based on PUC comment that the inline booster pump was 2 A ||| 8 | & 2 &
needed to supply carrier water for the chemical system then it
was increased to 4 along with associated assets
Unique asset with similar description could not be identified in
the as-built drawings.
Valve gate inline booster | Surface Water|Surface Water Pipe Gallery Process
222 pump motor Facilities | Treatment Plant (Basement) Electrical Motor 300000593 Yes 2015 NA WEG JMO10504W 10 HP 600V/3Ph 2 4 Based on PUC comment that the inline booster pump was 5 20 | 15§ 4000 § 5800 8
needed to supply carrier water for the chemical system then it
was increased to 4 along with associated assets
Unique asset with similar description could not be identified in
the as-built drawings.
Valve gate inline booster |Surface Water|Surface Water Pipe Gallery Process . . .
228 pump disconnect Facilities  |Treatment Plant (Basement) Electrical (DI SEDEE! Sl VeS8 ilefEd DR WSS Tese MUBS: EC & CERE z & Based on PUC comment that the inline booster pump was @@ s e 450 &
needed to supply carrier water for the chemical system then it
was increased to 4 along with associated assets
Unique asset with similar description could not be identified in
the as-built drawings.
Valve pressure control inline |Surface Water|Surface Water Pipe Gallery Process .
224 booster pump Facilities | Treatment Plant (Basement) Mechanical Valve 300000594 No 2018 NA Singer 1 4 Based on PUC comment that the inline booster pump was 2 313318 675| 979 4
needed to supply carrier water for the chemical system then it
was increased to 4 along with associated assets
225 DIPHEE siiep Aot SUREED W] S Wl Chemical Paciliies | Process |t oromer | M