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Table ES — 1 Comparison to 2016 CIRC (Complex Assets)

Condition 2016 CIF;%&A\\//\?ar;at%ivaact;o;s Water MOCI Condition Ratings
Very Good (1) 45.5% 6%
Good (2) 37.5% 19%
Fair (3) 26.5% 60%
Poor (4) 7.0% 15%
Very Poor/Critical (5) 1.5% 0%
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Figure 1-1 Asset Condition Comparison to 2016 CIRC

Table ES — 2 MOCI General Infrastructure Condition

Very Good (2) Fair (3) Poor (4)
Good/Excellent
@
m 2016 CIRC = MOCI
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Table ES — 3 Recommended Annual Investments (all water/wastewater infrastructure)

Recommended Minimum

General Guideline

Recommended Minimum

Asset Type Annual Investment (2016 for Asset Plannin Annual Investment based

CIRC) g on Condition Assessment
Water and Wastewater 1.65% of total asset value per 2 _V?;){ng t;)rtala:iset 5.56% of total asset value per
Infrastructure year (approximately $3.0 M) pery year (approximately $10.3 M)

(approximately $4.6 M)

Table ES-4 provides an approximate breakdown of the current asset replacement value and estimated
10 year replacement cost by community.

Municipality of The County of Inverness
Water and Wastewater Infrastructure Assessment - Final Report
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Table ES — 4 Estimated Breakdown by Community

Executive Summary ii

Estimated Asset

Estimated 10 year

% of Total 10 Year

Community Replacement Value Investment Cost Estimated Investment
Cheticamp $19.8 M $16.0 M 15.5%
Inverness $485M $42.6 M 41.3%
Judigque $12.0 M $4.1M 4.0%
Mabou $28.0 M $6.0 M 5.8%
Port Hood $30.4 M $16.4 M 15.9%
Whycocomagh $28.0 M $7.7M 7.5%
Port Hastings $19.2M $10.3M 10.0%
Total $185.9 M $103.1M 100%

These estimates are based on the observed condition of current complex assets, age of linear
infrastructure, desired replacement point to meet level of service standards and average life span of
assets based on industry standards.
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1.0

MM

Introduction

1.0 Introduction

Dillon Consulting Limited (Dillon) was retained by the Municipality of the County of Inverness (MOCI) to
complete a condition review of the municipal water and wastewater infrastructure in the seven
communities within the MOCI. The key outcome of the project was to identify the current asset
conditions, provide an inventory of the water and wastewater infrastructure assets owned and operated
by the MOCI, and identify a 10 — year investment priority plan to complete any significant upgrades
recommended for the facilities.

Background Information
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Table 1-1 Estimated System Connections
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1.0

Introduction 2

1.2 Methodology
¢KS T2ft24ly3 RSa0N0SA (KS 158 L2500 4iSLIa doyRSNI- Sy 2 02 Y LESES (KS L2eSOiy
*Project initiation meeting with MOCI’s project team and Dillon personnel D
<Introduction, review of work plan and scope, review proposed schedule, determine
MOCI’s main goals for the project, identify areas of concern
*Review available record and historic information y
~\
*Workshop to discuss desktop study results and outline the data collection procedure
eDiscussions with MOCI staff
<Determine level of detail to which assets would be inspected and data collected
J
<High level review of all sites/communities to be visited
e *Approximate timing and duration at each site
e . . .
Planning <Coordination with MOCI staff )
~\
«Collection of inventory and condition data as determined from the workshop
Field eDiscussions with operations' staff to provide insight into existing infrastructure
Program y
<Summarize data collected from the field program h
*Develop annual capital investment plan spanning the next 10 years
: eSummary sections outlining the state of the infrastructure
Reporting .
«Qutline asset management tools )
~\
*Presentation for council staff summarizing the methodology, field component, results and
el fecommendation of the project.
(April 2019) y
1.2.1 55412l w01

Available records were reviewed prior to the field program to obtain available background information
on the water and wastewater linear systems and facilities. The MOCI’s historical data was obtained
from multiple sources during the background data collection process (e.g., the MCI-RFP-0918, available
Record Drawings, Drawings of Nova Scotia Water Supply and Treatment Systems and system annual

reports).
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1.0 Introduction 3
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1.3 Nomenclature
¢KSUS IS &SASNIE RIGSISYE ILILN21-0KSA {2 18350 Y I-y1-3S Y Syl I'yR oKitS Y240 KI-4S &Y i1l
Y SiK2R2t23154 I-yR SyR NSaztiar (KS y2'Y SyOtl-idziS 1zaSR 01y 2DSy B1-ige C20 (KS LidzLI2&Sa 27 iKia L2800
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e.g. Lift Station

€.g. mecnhanical,

electrical
[

e.g. pump, electrical
panel
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2.0

2.1

2.0 Asset Inventory

Asset Inventory

This section provides a summary of the water and wastewater infrastructure inventory for the seven
communities within the MOCI evaluated as part of this project. An overall illustration of the
communities within the MOCI and their respective infrastructure can be found in Appendix B.

Types of Assets

2.2

VRS (KA -48S38Y Sy (KS IyRiI-aiia0is 1480 212023 SIS RIGIRSR Iyf2 (62 OHSI2NSH
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2.0 Asset Inventory

Table 2-1 Linear Infrastructure Assumptions per Community
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2.0 Asset Inventory

Table 2-2 Overall MOCI Linear Infrastructure Inventory for all Communities
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Table 2-3 Cheticamp Linear Infrastructure Summary
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Table 2-4 Inverness Linear Infrastructure Summary
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Table 2-5 Judique Linear Infrastructure Summary
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Table 2-6 Mabou Linear Infrastructure Summary
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Table 2-7 Port Hastings Linear Infrastructure Summary
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2.2.2

2.0 Asset Inventory

Table 2-8 Port Hood Linear Infrastructure Summary
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Table 2-9 Whycocomagh Linear Infrastructure Summary
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Table 2-10 Complex Infrastructure Inventory (all communities)
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Table 2-11 Cheticamp Complex Infrastructure Inventory

2.0 Asset Inventory
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2.0 Asset Inventory

Table 2-15 Port Hastings Complex Infrastructure Inventory
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Table 2-16 Port Hood Complex Infrastructure Inventory
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Table 2-17 Whycocomagh Complex Infrastructure Inventory
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Table 3-1 Condition Ratings for Assets
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3 Fair Showing deterioration and wear.
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Figure 3-1 Data Collection Form
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Figure 3-2 Deterioration Curve for PVC/HDPE Piping for Water and Wastewater Applications
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Interventions
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Table 3-2 Intervention Points for All Assets
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oiT Forecasted Replacement Year

For complex infrastructure, the forecasted replacement year is calculated by assessing the individual
condition ratings, and correlating the ratings to the deterioration curves to calculate the “current” age.
The remaining life is then calculated by subtracting from the intervention point. The asset management
tool will provide the condition of the asset, remaining life of the asset, forecasted replacement year and
estimated replacement cost of the asset. The forecasted replacement year is a key tool for asset
management as it identifies, based on current condition, when an asset should be considered for
replacement.

For linear assets, the forecasted replacement year was calculated based on the estimated installation
year of the asset and the intervention point.

3.8 Asset Weights
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Table 3-3 Condition and Value Weights
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20 | Condition Assessment Results
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4.1 Linear Assets
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Figure 4-1 Condition of Linear Assets of All Communities
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Figure 4-2 All Linear Asset Conditions by Community
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Table 4-1 General Condition of Linear Infrastructure in Each Community
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Figure 4-3 Overall Sanitary Sewer Condition
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Figure 4-4 Condition of Sanitary Sewer by Community
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—

4.1.3 C2U0SY Hya

The overall conditions of forcemains in the Municipality were found to be fair and is presented in Figure
4-5; the condition of the forcemains broken down by community can be found in Figure 4-6.

Figure 4-5 Overall Condition of Forcemains

Figure 4-6 Condition of Forcemains by Community
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4.1.4 2SIy Iya
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Figure 4-7 Overall Condition of Watermains
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4.2 Complex Assets
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Figure 4-9 Overall Complex Infrastructure Condition
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Figure 4-10 Overall Condition of Lift Stations
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Table 4-2 Lift Station Condition Rating Summary
" ¢201 [{ /2yRio2y wl-ay3a ashy :
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N H 0 n p wl-ay3

Performance 1 6 2 13 3 34 Fair

Operability 1 12 10 1 1 2.6 Fair

Structural/Building 1 10 10 2 2 2.8 Fair

Electrical 1 11 9 1 3 2.8 Fair

Mechanical 1 11 7 6 0 2.7 Fair

Process Equipment 1 8 1 12 3 3.3 Fair

Site Civil 1 17 4 2 1 2.4 Fair

Instrumentation 1 8 11 2 3 2.9 Fair

Environmental 2 17 4 2 0 2.2 Fair
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Figure 4-11 Overall Condition of Wastewater Treatment Plants
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Table 4-3 Wastewater Treatment Plant Condition Rating Summary
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M H 0 n p wl-ay3
Performance 1 3 0 2 1 2.6 Fair
Operability 1 3 1 1 1 2.7 Fair
Structural/Building 1 3 0 2 1 2.9 Fair
Electrical 1 3 2 0 1 2.6 Fair
Mechanical 1 4 1 1 0 2.3 Fair
Process Equipment 1 3 1 2 0 2.6 Fair
Site Civil 0 4 3 0 0 24 Fair
Instrumentation 1 3 1 1 1 2.7 Fair
Environmental 1 3 2 1 0 2.4 Fair
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Figure 4-12 Overall Condition of Water Treatment Plants
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Table 4-4 Water Treatment Plant Condition Rating Summary
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Performance 1 5 1 0 1 2.4 Fair
Operability 1 5 2 0 1 2.4 Fair
Structural/Building 1 5 2 2 0 2.5 Fair
Electrical 2 5 2 1 0 2.2 Fair
Mechanical 1 4 2 2 1 2.8 Fair
Process Equipment 1 4 2 0 1 2.5 Fair
Site Civil 1 6 3 0 0 2.2 Fair
Instrumentation 1 5 2 0 0 2.1 Good
Environmental 5 4 0 0 0 14 Good
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Figure 4-13 Overall Condition of Water Storage Tanks
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Table 4-5 Water Storage Tank Condition Rating Summary
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Performance 1 2 1 3 0 29 Fair
Structural/Building 1 1 2 3 0 3.0 Fair
Electrical 1 4 2 0 0 2.1 Good
Site Civil 1 6 0 0 0 19 Good
Instrumentation 1 4 1 1 0 2.3 Fair
Environmental 7 0 0 0 0 1.0 Very Good

Risk Management
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Hazards Analyzed

5.2
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6.2 Replacement Cost Model
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Table 6-1 Estimated Replacement Cost of Linear Infrastructure by Region
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Table 6-2 Estimated Replacement Cost of Complex Assets by Region
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Figure 6-1 Forecasted Investment for Linear Infrastructure (10year)
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Table 6-4 Linear Infrastructure Investment (10 year) — All Communities
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Recommended Upgrade Priority

Priority Upgrades
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Table 7-3 High Priority Upgrades (Gravity Sewer)
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Table 7-4 High Priority Upgrades (Site Civil)
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7.2 Assets Recommended for Further Investigation
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Appendix A
Condition Rating Methodology
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Rating Scale System
Grade | Condition Structural/Building Mechanical Electrical Process Equipment Site Civil Instrumentation Environmental Performance Operability
Asset is easily
accessible with a
L . . ) . . ) service truck, and doq
Acess to the site is ideal. Security No obvious risk to flooding. No| Little or no maintenance . .
—_ . . . not require any speci
. . . . . : . . features (lighting, fencing, cameras L obsverable odours or noise issu required, asset never .
Building structure is physically [ Equipment is physically sour " Equipment is brand new o Instrumentation is fully . : . . equipment to accesg
o . No abnormalities and . . etc.) are as expected for such a . at the site. Adjacent and experiences downtime. Ver .
1 Very Good sound. Well maintained and secu and performing as well-maintained with no . . . functional and well . . Asset is generally lai
. : resembles brand new. facility. Suitable space for parking & o downstream environment does n[  infrequent alarms, and .
weatherproof structure. designed/intended. defects. . maintained. No defects. e . . | out well, with no
asset maintenance. No observabls appear to be sensitive in the eveg system is operating below i confined spaces
drainage issues. of overflows or asset failure. rated capacity. P o
Operators describe i
as one of their ideal
sites.
. . . . No deterioration on fittings g
Minor signs of equipment . . L Equipment may not be thg L — . .
. . . L . Minor signs of deterioration . Access to the site is not a significa| displays that impacts safety
Stucture is performing as intende| deterioration such as minor o . current generation/model | . .
: N Requires infrequent/minor . issue. Security features are preset|  strength or appearance.
Some maintenance needed to vibrations, looseness, . manufactured, but is in gog . .
2 Good o - . repairs, but does not affec and operable, but show some signs| Minor wear and tear but no - - -
prevent initial stages of decay o misalignment, slight leaks. . .. shape and all replacemen . . . : :
o . ) performance or its ability td . wear. Minor drainage issues that d| impacts on operation. All
dereliction. Protective coating and . components are availableg . L .
. . properly function. . not impact accessibility or operatior| replacement components a
enclosure still functioning. from the supplier. : .
still available.
. : . . Asset is accessible, [
, . Visual signs or operator input imj . . . . :
Showing signs of : o . . .__|Routine maintenace require| not ideal. Traffic
. L . . . L . . L . Acess to the site has some limitatio} Instruments show signs off a low-moderate risk of flooding o .
Showing deterioration, with somq Obvious signs of deterioratio Showing signs of deterioration. Equipment | . . . . . but with infrequent control required to
. . . . L . o L . .| with space for only 1 service vehiclf deterioration. May not be Some odours and noises, but . .
components physically deficient| Minor failures with increasin deterioration, which is | may not be compatible witf . . . o . . downtime. Asset gives off| work on some parts
. . o Most security features are presentf compatible with current | generally limited to the immediat : . . : .
3 Fair Structure appearance affected b corrosion of metal beginning to effect the the current standard . . : . . routine alarms or requires| the site. Site layout i
. . . . . . . but some are either missing or |[standards (obsolete design surroundings. Immediately : . .
minor cracking, staining, peelingg components, bearings and ¢ safety, efficiency and (obsolete design, no longq . . . ) routing operator visits. fair, but there are
: . ) inoperable. There are signs of son| no longer manufactured), by adjacent environment does not : .
paintwork or minor leakage. gland operation of the system. | manufactured) but spare . . . " System is operating at ou some areas that arg
. drainage issues. spare parts are available.[ appear sensitive, but such an . . -
parts are available. : . around its rated capacity.| difficult to access or
environment exists downstream .
service.
Major portion of the structure is| Significant leaks, vibration, Asset functions, but with .
; - . . e .| Instruments function, but
physically deficient. Structure is s|looseness, misalignment or g The performance and frequent problems and |Access to the site is fairly limited. Lit
. . . S : A . . . have frequent problems du
operating as intended, but showir of balance. Parts and serviceaility is becoming g significant defects. no dedicated parking, and obvious N
. . . . . r : . . . . to significant defects.
4 Poor signs of stability loss or components function but | maintenance issue. Systen]  Difficult/impossible to drainage issues. Most of the securi Requires constant and - - -
deformation. Potential problems require significant functioning, but significant| maintain spare parts, or | features are either not present or ng fre quent maintenance
include lekage, rotting woodwork maintenance to remain maintenance is required. costs/lead times are functional. g d .
. . : Difficult to obtain spare part
and decayed brickwork. operational. excessive.
o . o . Asset is past the end of itg . Asset requires frequent an{ Asset is very difficul
. . High risk of breakdowns wit Access to the site is a nightmare, W . P Asset appears to be in a floodpl3s . . : a y .
, . Unreliable with frequet . . . . o useful life, and no replacme , . : major maintenance. to access, and traffiq
Physically unsound. Serious a serious impact on syster]  Asset has surpassed its no parking (or parking impacts . or his recent issues of flooding| .. .. . :
: breadowns and adverse . . . . : . . or spare parts are availabldg . Significant downtime due tq  control is always
. structural problems having a . safety, efficiency and [useful life. If a serious failu| adjacent traffic). No security featurd _. .. . Foul odours/loud noises are . . .
5 Critical . impacts on performance. . L . o Significant signs of wear anl . . failing equipment. Asset required. Several
deterimental efect on the . . . operation. The remaining lif occurs, a complete (fencing, cameras, lighting, etc.) evident as you approach the sitg . .
. Equipment now incurring | . . : . . . tear. Measurements canno : . .| operates above its rated | confined spaces, an
performance of the building. . : is exceeded and excessiv| replacement is required. | present, and standing water/drainag and the adjacent environment i . : .
excessive maintenance. . . . . . be trusted due to . capacity or does not meet| site layout is very
maintenance is required. issues are evident. : : sensitive. . .
inaccuracies. design requirements. poor.
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Judique
Judique
Inverness
Whycocomagh
Cheticamp
Judique
Whycocomagh
Inverness
Inverness
Inverness

Port Hood
Judique
Judique
Judique
Cheticamp
Port Hood
Cheticamp
Port Hood
Port Hood
Port Hood
Whycocomagh
Whycocomagh
Mabou

Mabou

Mabou
Whycocomagh
Whycocomagh
Port Hood
Port Hood
Cheticamp
Inverness

Port Hood
Judique
Cheticamp
Cheticamp
Whycocomagh
Port Hastings
Port Hastings
Mabou

Port Hastings
Port Hastings
Cheticamp
Mabou

Mabou

All

Cheticamp
Cheticamp
Cheticamp
Port Hood
Port Hood
Judique
Judique

Port Hood
Inverness
Inverness
Inverness
Inverness
Inverness
Inverness
Cheticamp
Cheticamp
Port Hood
Port Hood
Mabou
Cheticamp
Cheticamp
Port Hood
Port Hood
Port Hastings
Port Hastings
Port Hood
Port Hood
Mabou

Port Hood
Inverness
Whycocomagh
Whycocomagh
Whycocomagh
Whycocomagh
Whycocomagh
Whycocomagh

Judique WWTP
Judique WTP
Inverness WWTP
Whycocomagh WWTP
Cheticamp LS5

Water Supply
Whycocomagh WTP
Inverness Water Storage Tank
Inverness Water Storage Tank
Inverness WWTP

Port Hood WWTP
Judique WTP

Judique WTP

Judique WTP
Cheticamp LS4

Port Hood LS3
Cheticamp WWTP
Port Hood LS1

Port Hood LS4

Port Hood LS4
Whycocomagh LS3
Whycocomagh LS3
Mabou LS2

Mabou WTP1

Mabou WTP1
Whycocomagh WWTP
Whycocomagh WWTP
Port Hood WTP1

Port Hood LS5
Cheticamp LS5

Water Supply

Water Supply

Judique WWTP
Cheticamp LS2
Cheticamp LS2
Whycocomagh WTP
Port Hastings LS2

Port Hastings LS2
Mabou LS1

Port Hastings LS1

Port Hastings LS1
Cheticamp LS4
Mabou WTP1

Mabou Old Water Treatment Plant

All Assets

Cheticamp LS6
Cheticamp LS6
Cheticamp LS6

Port Hood LS6

Port Hood LS6

Judique WTP

Judique WTP

Port Hood LS3

Inverness WWTP
Inverness WWTP
Inverness WWTP
Inverness WWTP
Inverness Booster Station
Inverness WTP1
Cheticamp LS3
Cheticamp LS3

Port Hood WTP2

Port Hood LS1

Mabou WTP1

Cheticamp WTP
Cheticamp WTP

Port Hood WTP1

Port Hood LS5

Port Hastings booster station
Port Hastings booster station
Port Hood LS2

Port Hood LS2

Water Supply

Port Hood Water Storage Tank
Inverness WTP2
Whycocomagh WTP
Whycocomagh WTP
Whycocomagh LS4
Whycocomagh LS1
Whycocomagh LS1
Whycocomagh LS2

Recommended Upgrade

Replace plant

Complete detailed structural assessment of Judique dam
Replace plant

Replace plant

Replace one submersible pump

Water exploration/Well Setup

Identify and repair major leaks in distribution system
Fix leaking storage tank

Install Site Fencing

Fencing Upgrades

Install perimeter fencing

Operational improvements to DAF

Program filters to automatically backwash
Install plant ventilation

Replace 40 HP generator and diesel fuel tank
Replace one submersible pump

Fix Fencing

Replace one submersible pump

Replace station

Install EYS seals on conduit

Replace one self-priming pump (20 HP)
Install EYS seals on conduit

Replace station with one currently on order (Sansom)
Install interlock for chlorine pump failure
Program filters to automatically backwash
Repair inoperable blower

Repair digester equipment

Complete detailed video inspection of well
Replace one self-priming pump

Install EYS seals on conduit to control panel and inspect panel
Water exploration/Well Setup

Water exploration/Well Setup

Fencing Upgrades

Replace one self-priming pump

Install EYS seals on conduit

Install interlock for chlorine pump failure
Replace one self-priming pump

Install EYS seals on conduit

Replace entire station with new one they have in Truro
Replace one self-priming pump

Install EYS seals on conduit

Install EYS seals on conduit

Install guard rail on access road
Decommission building

Upgrade all door locks to a master key
Replace one self-priming pump (7.5 HP)
Replace level indicator in wet well

Install EYS seals on conduit

Replace one self-priming pump

Install EYS seals on conduit

Complete groundwater supply investigation program
Replace grating and stairs around DAF

Install EYS seals on conduit

Replace digester piping

Replace UV lamps

Install timer on digester pumps

Repair leaking blower piping

Replace building envelope

Install interlock for chlorine pump failure
Replace one submersible pump and rail
Install EYS seals on conduit to control panel
Install interlock for chlorine pump failure
Install EYS seals on conduit

Calibrate analyzers

Fix storage tank roof

Install interlock for chlorine pump failure
Replace filter media

Install EYS seals on conduit

Install interlock for chlorine pump failure
Install interlock on booster pump for chlorine feed
Replace one self-priming pump

Install EYS seals on conduit

Water exploration/Well Setup

Expose and Heat Trace Line to Pressure Transducer
Install interlock for chlorine pump failure
Calibrate analyzers

Repair unit heaters/HVAC system

Install EYS seals on conduit

Relocate Wet Well Vent

Install EYS seals on conduit

Install EYS seals on conduit

Weighted Asset Rating

4.49 Yes
3.91 Yes
3.52 Yes
3.18 Yes
3.01 Yes
4 Yes
4 Yes
4 Yes
4 Yes
4 Yes
4 Yes
3.91 Yes
3.91 Yes
3.91 Yes
2.69 Yes
3.55 No
3.5 Yes
3.29 No
3.29 Yes
3.29 Yes
3.27 Yes
3.27 Yes
4.82 No
3.2 Yes
3.2 Yes
3.18 Yes
3.18 Yes
3.1 Yes
3.08 No
3.01 Yes
3jiEs
3 Yes
3jiEs
2.89 Yes
2.89 Yes
2.81 Yes
2.75 Yes
2.75 Yes
4.1 No
2.73 Yes
2.73 Yes
2.69 Yes
4 Yes
4 No
4 Yes
3.98 No
3.98 No
3.98 No
2.64 Yes
2.64 Yes
3.91 Yes
3.91 Yes
3.55 No
3.52 Yes
3.52 Yes
3.52 Yes
3.52 Yes
2.32 Yes
2.31 Yes
3.38 No
3.38 No
2.24 Yes
3.29 No
3.2 Yes
2.1 Yes
2.1 Yes
3.1 Yes
3.08 No
2.01 Yes
2.01 Yes
3.01 No
3.01 No
2 Yes
3 Yes
1.94 Yes
2.81 Yes
2.81
2.66 No
2.64 Yes
2.64 No
2.36 No

#N/A

Risk to Public Health
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
No
Yes
Yes
Yes
Yes
No
No
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
No
No
Yes
Yes
No
Yes
No
Yes
Yes
Yes
No
No
No
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
No
Yes
Yes
No
Yes
No
Yes
Yes

Risk to Environmental Health
Yes
Yes
Yes
Yes
Yes
No
No
No
No
No
No
No
No
No
Yes
Yes
No
Yes
Yes
No
Yes
No
No
No
No
Yes
Yes
No
Yes
No
No
No
No
Yes
No
No
No
No
Yes
Yes
No
No
No
No
No
Yes
No
No
Yes
No
No
No
No
No
Yes
Yes
Yes
No
No
Yes
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No

Economic Risk

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
No
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes

NN N EFENWNRNDWRNRRN WWRNRRN WWRNRIRN WNRNWWNRNRNDNDNRNRWWRRNNDNRNRNRGWWWRN WWWWWWWwWwwWwowowwowowowmwowowowowowowabswowowowowowowowwasbsbsbss

Risk Score

17.96
15.64
14.08
12.72
12.04

11.73
11.73
11.73
10.76
10.65
105
9.87
9.87
9.87
9.81
9.81
9.64
9.6
9.6
9.54
9.54
9.3
9.24
9.03
9

9

9
8.67
8.67
8.43
8.25
8.25
82
8.19
8.19
8.07
8

8

8
7.96
7.96
7.96
7.92
7.92
7.82
7.82
7l
7.04
7.04
7.04
7.04
6.96
6.93
6.76
6.76
6.72
6.58
6.4
6.3
6.3
6.2
6.16
6.03
6.03
6.02
6.02
6

6
5.82
5.62
2.81
5.32
5.28
5.28
4.72

Importance

High

High

High

High

High

High

High

High

High

High

Medium
High

High

High

High

High

Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
High

High

Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Low

High

Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
Medium
High

High

Medium
Medium
Medium
Medium
Medium
Medium
Medium
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Total Estimated Cost

2,900,400.00
57,500.00
4,700,000.50
4,900,000.60
18,000.00
420,000.00
70,800.00
60,000.00
11,500.00
17,250.00
23,000.00
60,000.00
12,000.00
90,000.00
97,750.00
17,250.00
2,300.00
17,250.00
230,000.00
1,725.00
23,000.00
1,725.00
115,000.00
8,625.00
11,500.00
17,250.00
40,250.00
1,725.00
17,250.00
4,025.00
420,000.00
420,000.00
1,150.00
17,250.00
1,725.00
8,625.00
17,250.00
1,725.00
115,000.00
17,250.00
1,725.00
1,725.00
11,500.00
230,000.00
51,750.00
17,250.00
5,750.00
1,725.00
17,250.00
1,725.00
300,000.00
30,000.00
1,725.00
57,500.00
11,500.00
5,750.00
11,500.00
360,000.00
8,625.00
23,000.00
1,725.00
8,625.00
1,725.00
8,625.00
30,000.00
8,625.00
11,500.00
1,725.00
8,625.00
5,750.00
17,250.00
1,725.00
420,000.00
17,250.00
8,625.00
8,625.00
51,750.00
1,725.00
575.00
1,725.00
1,725.00

Costing Comments

Assumes SBR technology at same site
Assessment only

Assumes SBR technology at same site
Based on current plant design

Assumes the entire process from exploration to a well field protection study and designation

Tank may still be under warranty

Miscellaneous valve, piping and controls upgrades

New Genset about 40 HP and Tank

Installation only. Assumes station paid for

Sewage odour in control panel

Assumes the entire process from exploration to a well field protection study and designation
Assumes the entire process from exploration to a well field protection study and designation
Assumes SBR technology at same site

Installation only. Assumes station paid for

Remove building and re-route piping

Assumes the entire process from exploration to a well field protection study and designation

Replace unit heaters, repair ventilation system



Recommended Upgrade

Weighted Asset Rating

Risk to Public Health

Risk to Environmental Health

Economic Risk

Risk Score

Importance

Total Estimated Cost

Costing Comments

Inverness Inverness WTP1 Calibrate analyzers 2.31 Yes Yes No No 2 4.62 Medium 82 $ 8,625.00
Inverness Inverness WTP1 Program filters to automatically backwash 2.31 Yes Yes No No 2 4.62 Medium 83 % 12,000.00
Port Hood Port Hood WTP2 Calibrate analyzers 2.24 Yes Yes No No 2 4.48 Medium 84 $ 8,625.00
Cheticamp Cheticamp LS1 Install EYS seals on conduit 2.15 No Yes No Yes 2 4.3 Medium 85 $ 1,725.00
Cheticamp Cheticamp WTP Calibrate analyzers 2.1 Yes Yes No No 2 4.2 Medium 86 $ 8,625.00
Port Hood Port Hood WWTP Calibrate DO/TSS analyzer 2.08 Yes Yes No No 2 4.16 Medium 87 $ 2,875.00
Inverness Inverness LS1 Install EYS seals on conduit 2.02 No Yes No Yes 2 4.04 Medium 88 $ 1,725.00
Cheticamp Cheticamp WWTP Replace drying beds dewatering bags 2.01 Yes No No Yes 2 4.02 Medium 89 $ 410,550.00
Cheticamp Cheticamp LS6 Replace wetwell hatch 3.98 No Yes No No 1 3.98 Medium Q0 $ 5,750.00
Inverness Inverness WTP2 Calibrate analyzers 1.94 Yes Yes No No 2 3.88 Medium 91 $ 8,625.00
Inverness Inverness WTP2 Program filters to automatically backwash 1.94 Yes Yes No No 2 3.88 Medium 92 $ 12,000.00
Port Hood Port Hood LS3 Replace wetwell hatch 3.55 No Yes No No 1 3.55 Medium 93 $ 5,750.00
Inverness Inverness WWTP Install perimeter fencing 3.52 Yes No No No 1 3.52 Medium 94 $ 23,000.00
Inverness Inverness WWTP Replace building exterior envelope 3.52 Yes No No No 1 3.52 Medium 9% $ 345,000.00 Low working around operating system
Inverness Inverness WWTP Program flow meter to totalize flow 3.52 Yes No No No 1 3.52 Medium 9% $ 5,750.00
Cheticamp Cheticamp LS3 Replace wetwell hatch 3.38 No Yes No No 1 3.38 Medium 97 $ 5,750.00
Port Hood Port Hood LS4 Replace wetwell hatch 3.29 Yes No No No 1 3.29 Medium 98 $ 5,750.00
Port Hood Port Hood LS1 Replace wetwell hatch 3.29 No Yes No No 1 3.29 Medium 9 3% 5,750.00
Whycocomagh ~Whycocomagh LS3 Replace wetwell hatch 3.27 Yes No No No 1 3.27 Medium 100 $ 5,750.00
Mabou Mabou WTP1 Replace hot water heater 3.2 Yes No No No 1 3.2 Medium 101 $ 5,750.00
Whycocomagh ~Whycocomagh WWTP Replace flow meter wiring 3.18 Yes No No No 1 3.18 Medium 102 $ 5,750.00
Whycocomagh Whycocomagh WWTP Replace doors 3.18 Yes No No No 1 3.18 Medium 103 $ 3,450.00
Port Hood Port Hood LS5 Replace wetwell hatch 3.08 No Yes No No 1 3.08 Medium 104 $ 5,750.00
Cheticamp Cheticamp LS5 Replace wetwell hatch 3.01 Yes No No No 1 3.01 Medium 105 $ 5,750.00
Port Hood Port Hood LS2 Replace wetwell hatch 3.01 No Yes No No 1 3.01 Medium 106 $ 5,750.00
Cheticamp Cheticamp LS2 Replace wetwell hatch 2.89 Yes No No No 1 2.89 Medium 107 $ 5,750.00
Port Hastings  Port Hastings LS2 Replace wetwell hatch 2.75 Yes No No No 1 2.75 Medium 108 $ 5,750.00
Port Hastings  Port Hastings LS1 Replace wetwell hatch 2.73 Yes No No No 1 2.73 Medium 109 $ 5,750.00
Cheticamp Cheticamp LS4 Replace wetwell hatch 2.69 Yes No No No 1 2.69 Medium 110 $ 5,750.00
Whycocomagh Whycocomagh LS4 Relocate Wet Well Vent 2.66 No No No Yes 1 2.66 Medium 111 $ 575.00
Whycocomagh ~ Whycocomagh LS4 Replace Panel 2.66 No No No Yes 1 2.66 Medium 112 $ 11,500.00
Whycocomagh Whycocomagh LS4 Replace wetwell hatch 2.66 No Yes No No 1 2.66 Medium 113 $ 5,750.00
Port Hood Port Hood LS6 Replace wetwell hatch 2.64 Yes No No No 1 2.64 Medium 114 $ 5,750.00
Whycocomagh Whycocomagh LS1 Replace wetwell hatch 2.64 Yes No No No 1 2.64 Medium 115 $ 5,750.00
Whycocomagh Whycocomagh LS2 Relocate Wet Well Vent 2.36 No No No Yes 1 2.36 Medium 116 $ 575.00
Whycocomagh Whycocomagh LS2 Replace wetwell hatch 2.36 Yes No No No 1 2.36 Low 117 $ 5,750.00
Cheticamp Cheticamp LS1 Replace wetwell hatch 2.15 No Yes No No 1 2.15 Low 118 $ 5,750.00
Inverness Inverness LS1 Replace wetwell hatch 2.02 No Yes No No 1 2.02 Low 119 $ 5,750.00
Inverness Inverness WTP2 Replace doors 1.94 Yes No No No 1 1.94 Low 120 $ 4,600.00
Inverness Inverness WTP2 Fix broken lights outside building 1.94 Yes No No No 1 1.94 Low 121 $ 575.00
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3.1

2.0 Asset Inventory

Asset Inventory
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Unique ID Install Year Last Major Upgrade Process/Technology Source Water-

Groundwater

Cheticamp ~ Water Treatment ‘Water Off of Barren Road by water tower Water Treatment Cheticamp WTP C-WT1 1970 2008 None s )
ecure

Groundwater
(Secure)

Inverness ‘Water Treatment Water 15450 Ceilidh Trail ‘Water Treatment Inverness WTP1 FwWT1 2002 2017 Filtration

Groundwater

{secure)

Figure 1 - Example of Asset Inventory Sheet
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3.0 Asset Analysis of Complex Assets 3
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Figure 2: Complex Asset Analysis Worksheet Colour Coding Summary

Summary Reports Worksheets
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Assets By Condition (Top 10)
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Assets By Condition (Bottom 10)
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Asset Conditions and Grades

Asset conditions are calculated using weighted average of
all observed elements within an asset system. The resulting
asset condition score is a weighted average of the system
conditions. The analysis provides condition scores by asset
and by asset systems.

For ease of use, the user defines descriptive grades
associated with the condition scores within the tool. The
default condition grades are aligned with typical five-bin
conditions from very good to poor. The reports present
both the condition score as well as the resulting grade for
the assets.
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_ Figure 3: Asset Detail Report Interaction =~ o o o
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3.0 Asset Analysis of Complex Assets
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Figure 4: Sample Asset Detail Expense Projection, Year over Year WithﬂSystem Breakdown
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Asset Decay and Intervention
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The change in asset conditions are calculated using a decay
curve based on a three-parameter logistic regression. The
curve follows a typical ageing pattern of like new period,
performance degradation period, and end-of-life zone. The
decision to change the asset member condition through
investment is the intervention window.
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The intervention window defines the zone on the decay
curve where investment in the asset member will cause a
rebound in its condition score. A typical intervention
includes replacement, which may occur when the member
reaches 90% of its longevity (e.g., a condition score of 4.5
out of 5). The condition rebound in the case of replacement
is @ 100% recover to “like new” condition (e.g., a condition
score of 1).

All decay curves and interventions are configured by the

user as described in Section 3.3.4 and Section 3.3.5. The
decay and intervention system is applied to asset members
as described in Section 3.3.3. The asset decay and
expenditure calculation system is entirely parametric and

may be adjusted over time based on actual performance
feedback.
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3.2.3

3.0 Asset Analysis of Complex Assets
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Figure 5: Sample Asset Detail "Next Intervention" Projections
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1. Select Asset from
drop-down list to
populate report

The basis for
component decay
calculations are
summarized with
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3.3

3.0 Asset Analysis of Complex Assets
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Figure 7: Asset Structure Hierarchy Nomenclature
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New Rank
Old Rank

Epsilonj 0.00001C

New Asymptote

Enter numeric
values in light blue
input boxes.

Enter an epsilon
value. The default is
five orders of
magnitude smaller
than the rank limits,
as shown

3.0 Asset Analysis of Complex Assets 10
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3. Valuesingrey are
not user adjustable
and are used for
internal
calculations.

Figure 8: Configuring Asset Decay Condition Rank
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