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1.0 Introduction 

The Corporation of the Municipality of Casselman (the Municipality) initiated a Class 
Environmental Assessment (Class EA) Study to address treatment, capacity, and condition 
limitations of its water treatment plant (WTP) and wastewater conveyance system through the 
development of a Water and Wastewater Infrastructure Master Plan to be completed in 
accordance with the Municipal Engineers Association (MEA) Class EA master planning process. 
The ultimate objective of the Master Plan is to develop a strategy that can be implemented over 
an appropriate time period in a prioritized fashion to improve the overall performance and 
reliability of the water and wastewater system and to ensure it can be relied on to accommodate 
current and future flows generated within the Municipality. J.L. Richards & Associates Limited 
(JLR) was retained by the Municipality in 2021 to assist in the completion of the Master Plan. 
 
The Municipality is located along Highway 417 on the South Nation River and borders the 
Municipality of the Nation. The Municipality is serviced by a water conveyance system, consisting 
of the water treatment plant (WTP), elevated water storage tank, and over 22 km of watermains. 
The Casselman Water Treatment Plant is located at 832 Laval Street, Casselman, Ontario and 
has a rated capacity of 3,182 m3/day. It is owned by the Municipality and operated by the Ontario 
Clean Water Agency (OCWA). It provides conventional treatment through an Actiflo® treatment 
system, dual media filtration, and disinfection (primary using chlorine and UV; secondary using 
chloramination with ammonium sulphate). Additionally, raw water is treated with potassium 
permanganate.  
 
The Municipality is serviced by a wastewater conveyance system consisting of a wastewater 
treatment plant (WWTP), six (6) sewage pumping stations (SPS), and over 30 km of sanitary 
sewers. Refer to Figure 1 for a location plan and overview of the aforementioned water and 
wastewater infrastructure. 
 
Key members of the JLR project team undertook a condition assessment of key components of 
the WTP and the six (6) SPS on May 27, 2022, in order to establish each facility’s existing 
conditions and identify replacement and/or repair needs. The purpose of this Technical TM 1A 
(TM 1A) is to summarize key findings from the condition assessment, which will be utilized as one 
of the technical documents for input into the preparation of the overall Master Plan. In addition, 
JLR reviewed the Landmark (2019) elevated water tank inspection report which identified required 
repairs and associated cost estimates and provided a summary of the key findings in this TM. 
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2.0 General Methodology, Limitations, and Assumptions 

2.1 TM Objectives 

The objectives of this TM are to:  
 

• Summarize the condition assessment methodology. 

• Report on significant findings from the condition assessment.  

• Identify possible methods of rehabilitations, upgrades, replacement, and/or maintenance. 

• Provide background information which can be drawn upon during Phase 2 of the Master 
Plan when evaluating various alternatives and their associated costs for addressing 
identified problems.   

• Ultimately utilize this information for the development of the Master Plan. 
 
It is important to note that given the general nature of the Master Planning exercise, this TM is 
only intended as a general summary based on site observations and review of available 
background information (i.e., as-constructed drawings, previous reports, etc.). 

2.2 Site Review 

A visual on-site multidiscipline site review was undertaken on May 27, 2022, at the Casselman 
WTP and sewage pump stations. The review completed and data obtained were limited to visual 
observations and discussions with staff and OCWA operators. No special lift devices or ladders 
were mobilized during the assignment and no destructive or exploratory testing or inspection was 
carried out. Confined spaces (i.e., wet wells, tanks, etc.) were not included in the scope of the 
review with the exception of visual observations outside of the confined space area. 

2.3 Review of Collected Data 

Following the site inspections, a review and analysis of the gathered data was undertaken. Each 
engineering discipline summarized the condition of each major building/equipment component 
and identified potential options and opinions of probable costs to renew and/or replace certain 
items.  

2.4 Limitations 

The information provided in this TM is based primarily on visual reviews with no non‐destructive 
testing.  
 
The conclusions and recommendations in this TM are based on information determined and 
collected at the time that the inspections were carried out. Additional deficiencies that were not 
detected or anticipated at the time of the investigation may be encountered during future 
modifications and/or upgrades. Should conditions change in any aspect at any of the facilities 
assessed, the conclusions and recommendations in this TM may require modifications. 
 
The information contained in this TM reflects the project team's judgment and interpretation in 
light of the information available at the time of preparation. Any use that a third party makes of 
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this document, or any reliance on decisions that a third party may make based on this document, 
is the sole responsibility of the third party. 

2.5 Assumptions 

Due to the nature of the site and the systems and engineering disciplines involved, assumptions 
were made when undertaking the condition assessment. Some of the assumptions made include: 
 

• Background information provided is assumed to accurately depict the physical attributes of 
the site; 

• The assessments were based strictly on visual examinations of readily accessible 
components and assemblies. No finishes were removed, and no destructive or other 
specialty testing techniques were used; 

• In some cases where the age of older equipment or assets were unknown, it was assumed 
to be original to the facility construction or otherwise determined based on discussions with 
OCWA; 

• The assessment of the condition rating of a system is not exact. It is based on limited 
information and influenced by factors that may occur at some future date. Certain 
replacements may be advanced or deferred by the Municipality subject to other 
considerations (i.e., financial, coordination with related work, incorporation into facility-wide 
upgrades, etc.); 

• The assessment of the condition of the facility does not include review or identification of 
potential Ontario Building Code non-compliances or general health and safety issues that 
may fall under the applicable Ontario Regulations and Municipality of Casselman policies 
and practices (e.g., working at heights requirements, rooftop fall arrest anchors, minimum 
guard heights). Although in some instances, a reference has been made to code for specific 
process related equipment or observation, this should not be interpreted to indicate that a 
full code review was completed; 

• The Opinions of Probable Costs for replacement of the various items are order-of-
magnitude only and are based on a Class ‘D’ estimate, generally defined as follows: 
o Work Definition: A description of the intended solutions with such supporting 

documentation as is available (definition of project typically in the order of 1% to 5%). 
o Intended Purpose: Preliminary planning and budgeting. 
o Level of Effort: Limited and expected accuracy could range from -30% to +30%.  
o Opinion of Probable Costs: Completed using 2022 dollar value. 

• All costs, including those for future years, are expressed in 2022 dollars. If these costs are 
to be used for long-range cash-flow projections, the implications for potential future trends 
of inflation and interest should be applied accordingly. 

 
For this type of infrastructure, it is typically recommended that a condition assessment be 
undertaken approximately every five years in order to ensure that information presented is 
updated accordingly to account for continually changing conditions. It is also expected that an 
appropriately scoped follow up condition assessment would be undertaken as part of, for 
example, a detailed design project. 
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3.0 Evaluation Methodology 

3.1 Condition Rating System 

The on-site assessment of the facilities includes a confirmation of the key components of each 
facility and an assignment of a “condition rating” based on the visually observed physical 
condition. The physical condition rate scale is shown with definition in Table 1. It should be noted 
that only the attributes that are considered “unacceptable” and “poor” conditions will be 
recommended for replacement in the near (Year 2022-2027) to medium term (Year 2027-2032). 
The attributes that are rated “fair” condition will be recommended for replacement in the long term 
(Year 2032-2042).  

Table 1: Condition Rating System 

Condition 
Rating 

Replacement 
or Repair Time 

Frame 
Description 

Unacceptable Immediate 

• Failed or failure imminent. Immediate need to 
replace or repair attribute. Hazards exist or 
attribute cannot be serviced or operated without 
risk to personnel/public/environment. 

Poor 5-10 Years 

• Poor physical condition – heavy wear and tear, 
failure is likely in short to medium term. Likely 
need to replace or repair attribute within 10 years. 
No immediate risk, but work required within 10 
years to ensure attribute remains operational. 

Fair 10-20 Years 

• Acceptable physical condition – moderate wear 
and tear, moderate risk of physical failure. Failure 
unlikely within next 10 years but further 
deterioration likely and major rehabilitation/ 
replacement required within next 20 years.  

Good 20+ Years 

• Acceptable physical condition – minor wear and 
tear, minimum risk of physical failure. No 
substantial deterioration anticipated over the next 
5-10 years. 

3.2 Estimated Remaining Life 

The Estimated Remaining Life (ERL) of an attribute is the period from the observed point in time 
to the time that the attribute may require replacement or repair based on its age.  
 
Table 2 below outlines the expected or theoretical design life of each asset class used to calculate 
the ERL. The life expectancies shown are ‘typical’ expectancy for water/wastewater infrastructure 
based on industry standards and experience. This table and corresponding ERL are used only as 
a guideline in establishing the condition rating since the function of an attribute in the overall 
process, the initial system quality, and maintenance attention given to an attribute over its life 
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cycle plays a key role in establishing its condition. In some instances, the actual life cycle of an 
attribute will greatly exceed its predicted life cycle at the time of initial construction/installation. In 
other instances, the actual remaining life of an attribute may be less than what was initially 
predicted due to changes in operational parameters, lack of regular preventative maintenance, or 
faulty components. The final condition rating is based primarily on a review of the attribute 
condition from visual observations, discussions with operations staff regarding the maintenance 
program, and a review of background information with consideration to current condition, 
performance, and expected future use. The ERL is not to be used in isolation to determine the 
timing for repair and/or replacement of a particular attribute 

Table 2: Expected Useful Life Estimations for Each Asset Class 

Asset Class 
Expected 

Life (years) 
General Description 

Architectural and Structural 60 
Large scale structural components, 
concrete works. 

Building Electrical 15-25 

Conduit, cabling, cable trays, step down 
transformers, junction boxes, 
receptacles, lighting, electrical 
appurtenances, etc. 

Building Mechanical 20-35 

Building systems for heating, ventilating, 
and air conditioning including hot water 
systems and boilers, plumbing systems, 
and fixtures. 

Process Piping and 
Equipment 

20 
Pumps, mixers, blowers, compressors, 
piping. 

Process Electrical 20-25 
Electrical equipment including motor 
control centers, distribution panels, 
building transformers. 

Instrumentation and Controls 8 
Level sensors, alarms, transmitters, data 
loggers, SCADA. 

4.0 WTP Condition Assessment and Cost Summary 

4.1 Overview 

The following provides an overview of the WTP for the purposes of this condition assessment, 
which are generally divided into various rooms and grouped by treatment system. Refer to Figure 
2 for a general arrangement of the WTP site, illustrating the various room layouts. 
 
The WTP layout consists of the following rooms: 
 
• Chemical Room 

• Storage Room A 

• Ammonia Room 
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• Workshop  

• Lunchroom 

• Chlorine Room 

• Men’s Washroom 

• Storage Room B 

• Vestibule A 

• Actiflo® Room 
o Low Lift Pump Area 
o High Lift Pump Area 

• Office 

• Storage Room C 

• Vestibule B 

• Office & Lab 

• Filtered Water Holding Tank Room 

• Garage 
 

The facility site also contains: 
 

• Actiflo® Residuals Settling Tank 

• Emergency Power Generator 

• Clearwell Cell  
 
The treatment train generally consists of the following: 
 
1. Raw Water Intake and Low Lift Pump Well: At the treatment plant raw water from the South 

Nation River flows through the low lift pumps where it may receive sodium hydroxide and/or 
an injection of aqueous chlorine solution (mix of chlorine gas and treated water) and receives 
potassium permanganate coagulant upstream of the in-line static mixer.  
 

2. Actiflo®: Water is then pumped into one of two Actiflo® process units that provide coagulation, 
flocculation, clarification, settling, and dual media filtration (granular activated carbon (GAC) 
and anthracite). Sludge is removed as part of this process and fed to the residuals settling 
tank.  
 

3. Primary Disinfection: Effluent from the filters is then directed to the filtered water holding tank 
from where it is pumped through one of two UV reactors after which it receives an injection of 
chlorine solution (mix of chlorine gas and treated water). 
 

4. Clearwell Holding Tanks and High Lift Pumps: Water then flows to a 415 m3 baffled clearwell 
located beneath the treatment plant, and a 440 m3 clearwell located adjacent to the main 
building where it is pumped alternately by three high lift vertical turbine high lift pumps.  
 

5. Secondary Disinfection: The ammonia system, consisting of an aqueous ammonia tank, a 
tank mixer, and two dosing pumps, feds into the high lift pumps to provide chloramination 
disinfection prior to distribution.  
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6. Chemical Feed System: The plant’s chemical feed systems include in following: 

i. Potassium Permanganate Feed System consisting of a mixing and settling tank, and 
two pumps to feed potassium permanganate into raw water;  

ii. Coagulant Feed System consisting of four 5,000 L capacity polyethylene coagulant 
storage tanks; two variable speed metering pumps to feed coagulant into the raw water 
header upstream of the in-line static mixer; 

iii. Polymer Feed System consisting of one 2,270 L polyethylene solution storage tank 
and mixer with three variable speed metering pumps to feed polymer into the injection 
tank, coagulation tank and hydrocyclone on the treatment units; 

iv. Chlorination System consisting of two wall mounted vacuum chlorinators with 
automatic switchover regulators to draw chlorine gas from cylinders and blend with 
treated water to create an aqueous chlorine solution for feeding into the raw water 
header and the filtered water header; 

v. Sodium Hydroxide System consisting of a bulk storage tank and two feed pumps which 
direct the sodium hydroxide to raw water and after UV reactors. 

 
The following sections summarize the findings of the condition assessment review for the above-
referenced rooms and facilities by discipline. Please review in conjunction with Appendix A 
(reference photos). 
  



MKeon
Text Box
Figure 2: WTP Room Layout  
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4.2 Architectural 

4.2.1 Storage Room A 

The building envelope consists of brick veneer, complete with aluminum soffit, and 
fascia which all appear to be in good condition. Some brick face elements are 
spalling, and some metal elements have some minor discoloration. Spalling brick 
should be removed and replaced with new brick veneer to match existing brick. All 
exterior windows and doors appear to be original to the building construction. The 
exterior windows and doors are in good condition. Exterior doors have some 
surface rusting that should be sanded and refinished to match original color. The 
exterior caulking around all exterior openings is in good condition. Due to a typical 
life expectancy of approximately five (5) to ten (10) years for exterior caulking, new 
caulking should be provided within five (5) to ten (10) years from the date of 
assessment. The interior partitions show little to no sign of damage and are in good 
condition with no need of repairs. Refer to Appendix A-1, Figure A-1.  

 
The roof was visually inspected from the roof level and accessible from a ladder, 
the roof appears mod bit flat roof, with an anticipated life span of approximately 40-
50 years. The roof drains and membranes and parapet capping appear to be in 
good condition with no sign of impairment. 

4.2.2 Ammonia Room 

The building envelope consists of brick veneer, complete with aluminum soffit, and 
fascia which all appear to be in good condition. The door appears to be original to 
the building construction. The exterior caulking around all exterior openings is in 
good condition. Due to a typical life expectancy of approximately five (5) to ten (10) 
years for exterior caulking, new caulking should be provided within five (5) to ten 
(10) years from the date of assessment. The interior partitions show little to no sign 
of damage and are in good condition with no need of repairs. 
 
The roof was visually inspected from the roof level and accessible from a ladder, 
the roof appears mod bit flat roof, with an anticipated life span of approximately 40-
50 years. The roof drains and membranes and parapet capping appear to be in 
good condition with no sign of impairment. 

4.2.3 Workshop  

The interior partitions show little to no sign of damage and are in good condition 
with no need of repairs. The interior double door meets code and is in no need of 
repair.  
 
The roof was visually inspected from the roof level and accessible from a ladder, 
the roof appears mod bit flat roof, with an anticipated life span of approximately 40-
50 years. The roof drains and membranes and parapet capping appear to be in 
good condition with no sign of impairment. 
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4.2.4 Lunchroom 

The interior partitions show little to no sign of damage and are in good condition 
with no need of repairs. Interior doors meet code and are in no need of repair.  
 
The roof was visually inspected from the roof level and accessible from a ladder, 
the roof appears mod bit flat roof, with an anticipated life span of approximately 40-
50 years. The roof drains and membranes and parapet capping appear to be in 
good condition with no sign of impairment. 

4.2.5 Chlorine Room 

The building envelope consists of brick veneer, complete with aluminum soffit, and 
fascia which all appear to be in good condition. All exterior windows and doors 
appear to be original to the building construction. The exterior windows and doors 
are in good condition. The exterior caulking around all exterior openings is in good 
condition. Due to a typical life expectancy of approximately five (5) to ten (10) years 
for exterior caulking, new caulking should be provided within five (5) to ten (10) 
years from the date of assessment. The interior partitions show little to no sign of 
damage and are in good condition with no need of repairs. 
 
The roof was visually inspected from the roof level and accessible from a ladder, 
the roof appears mod bit flat roof, with an anticipated life span of approximately 40-
50 years. The roof drains and membranes and parapet capping appear to be in 
good condition with no sign of impairment. 

4.2.6 Men’s Washroom 

The interior partitions show little to no sign of damage and are in good condition 
with no need of repairs. Plumbing fixtures are in good condition with no sign of 
wear. 
 
The roof was visually inspected from the roof level and accessible from a ladder, 
the roof appears mod bit flat roof, with an anticipated life span of approximately 40-
50 years. The roof drains and membranes and parapet capping appear to be in 
good condition with no sign of impairment. 

4.2.7 Storage Room B 

The interior partitions show little to no sign of damage and are in good condition 
with no need of repairs. There is an interior leak through the opening in the roof 
deck. Review from the exterior shows no punctures in the roof membrane but 
should be scheduled for a more thorough inspection of where the leakage is 
occurring from.  
 
The roof was visually inspected from the roof level and accessible from a ladder, 
the roof appears mod bit flat roof, with an anticipated life span of approximately 40-
50 years. The roof drains and membranes and parapet capping appear to be in 
good condition with no sign of impairment. 
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4.2.8 Vestibule A 

The building envelope consists of brick veneer and metal siding, complete with 
aluminum soffit, and fascia which all appear to be in good condition. All exterior 
windows and doors appear to be original to the building construction. The exterior 
windows and doors are in good condition. Exterior doors have some surface rusting 
that should be sanded and refinished to match original colour. The exterior caulking 
around all exterior openings is in good condition. Due to a typical life expectancy 
of approximately five (5) to ten (10) years for exterior caulking, new caulking should 
be provided within five (5) to ten (10) years from the date of assessment. The 
interior partitions show little to no sign of damage and are in good condition with 
no need of repairs. 
 
The roof was visually inspected from the roof level and accessible from a ladder, 
the roof appears mod bit flat roof, with an anticipated life span of approximately 40-
50 years. The roof drains and membranes and parapet capping appear to be in 
good condition with no sign of impairment. 

4.2.9 Actiflo® Room 

The building envelope consists of brick veneer, complete with aluminum soffit, and 
fascia which all appear to be in good condition. All exterior doors appear to be 
original to the building construction. The doors are in good condition. The exterior 
caulking around all exterior openings is in good condition. Due to a typical life 
expectancy of approximately five (5) to ten (10) years for exterior caulking, new 
caulking should be provided within five (5) to ten (10) years from the date of 
assessment. The interior partitions show little to no sign of damage and are in good 
condition with no need of repairs. 
 
The roof was visually inspected from the roof level and accessible from a ladder, 
the roof appears mod bit flat roof, with an anticipated life span of approximately 40-
50 years. The roof drains and membranes and parapet capping appear to be in 
good condition with no sign of impairment. 

4.2.10 Office 

The building envelope consists of brick veneer, complete with aluminum soffit, and 
fascia which all appear to be in good condition. Some brick face elements are 
beginning to spall, and some metal elements have some minor discoloration. All 
exterior windows and doors appear to be original to the building construction. The 
exterior windows and doors are in good condition. Exterior doors have some 
surface rusting that should be sanded and refinished to match original colour. The 
exterior caulking around all exterior openings is in good condition. Due to a typical 
life expectancy of approximately five (5) to ten (10) years for exterior caulking, new 
caulking should be provided within five (5) to ten (10) years from the date of 
assessment. The interior partitions show little to no sign of damage and are in good 
condition with no need of repairs. Refer to Appendix A-1, Figures A-2, and  
A-3.  
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The roof was visually inspected from the roof level and accessible from a ladder, 
the roof appears mod bit flat roof, with an anticipated life span of approximately 40-
50 years. The roof drains and membranes and parapet capping appear to be in 
good condition with no sign of impairment. 

4.2.11 Storage Room C 

The interior partitions show little to no sign of damage and are in good condition 
with no need of repairs. 
 
The roof was visually inspected from the roof level and accessible from a ladder, 
the roof appears mod bit flat roof, with an anticipated life span of approximately 40-
50 years. The roof drains and membranes and parapet capping appear to be in 
good condition with no sign of impairment. 
 

4.2.12 Vestibule B 

The building envelope consists of brick veneer, complete with aluminum soffit, and 
fascia which all appear to be in good condition. All exterior windows and doors 
appear to be original to the building construction. The exterior windows and doors 
are in good condition. Exterior doors have some surface rusting that should be 
sanded and refinished to match original colour. The exterior caulking around all 
exterior openings is in good condition. Due to a typical life expectancy of 
approximately five (5) to ten (10) years for exterior caulking, new caulking should 
be provided within five (5) to ten (10) years from the date of assessment. The 
interior partitions show little to no sign of damage and are in good condition with 
no need of repairs. 
 
The roof was visually inspected from the roof level and accessible from a ladder, 
the roof appears mod bit flat roof, with an anticipated life span of approximately 40-
50 years. The roof drains and membranes and parapet capping appear to be in 
good condition with no sign of impairment. 

4.2.13 Office & Lab 

The building envelope consists of brick veneer, complete with aluminum soffit, and 
fascia which all appear to be in good condition. Some brick face elements are 
beginning to spall. All exterior windows and doors appear to be original to the 
building construction. The exterior windows and doors are in good condition. 
Exterior doors have some surface rusting that should be sanded and refinished to 
match original colour. The exterior caulking around all exterior openings is in good 
condition. Due to a typical life expectancy of approximately five (5) to ten (10) years 
for exterior caulking, new caulking should be provided within five (5) to ten (10) 
years from the date of assessment. The interior partitions show little to no sign of 
damage and are in good condition with no need of repairs. Refer to Appendix A-1, 
Figure A-4. 
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The roof was visually inspected from the roof level and accessible from a ladder, 
the roof appears mod bit flat roof, with an anticipated life span of approximately 40-
50 years. The roof drains and membranes and parapet capping appear to be in 
good condition with no sign of impairment. 

4.2.14 Filtered Water Holding Tank Room 

The building envelope consists of brick veneer, complete with aluminum soffit, and 
fascia which all appear to be in good condition. All exterior doors appear to be 
original to the building construction. The exterior doors are in good condition. 
Exterior doors have some surface rusting that should be sanded and refinished to 
match original colour. The exterior caulking around all exterior openings is in good 
condition. Due to a typical life expectancy of approximately five (5) to ten (10) years 
for exterior caulking, new caulking should be provided within five (5) to ten (10) 
years from the date of assessment. The interior partitions show little to no sign of 
damage and are in good condition with no need of repairs. 
The roof was visually inspected from the roof level and accessible from a ladder, 
the roof appears mod bit flat roof, with an anticipated life span of approximately 40-
50 years. The roof drains and membranes and parapet capping appear to be in 
good condition with no sign of impairment. 

4.2.15 Garage 

The building envelope consists of metal siding that all appear to be in good 
condition. All exterior windows and doors appear to be original to the building 
construction. The exterior windows and doors are in good condition. The exterior 
caulking around all exterior openings is in good condition. Due to a typical life 
expectancy of approximately five (5) to ten (10) years for exterior caulking, new 
caulking should be provided within five (5) to ten (10) years from the date of 
assessment. The interior partitions show little to no sign of damage and are in good 
condition with no need of repairs. 
 
The roof was visually inspected from the roof level and appears to be a metal roof. 
The roof appears to be in good condition with no signs of damage or rusting as 
might have been expected. The building manager had noted there was a leak 
through the center seam of the roof that has recently been fixed and repaired where 
the roof does not leak. 

4.3 Structural 

4.3.1 Overall Building Structure 

Based on the available drawings, the original WTP building is a single storey-
structure with a flat roof constructed in 1978. It is It is understood that the current 
chemical room and garage were added as part of subsequent expansions. 
 
The WTP building superstructure consists of a corrugated metal roof deck 
supported on open web steel joists (OWSJ) that bear on concrete unit masonry 
(CMU) walls. The superstructure is supported on shallow concrete foundations. 
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The ground floor structure is a concrete slab-on-grade. The drawings do not clearly 
state a lateral force resisting system, however based on our observations, it is 
assumed to consist of reinforced concrete unit masonry shear walls. The building 
is clad in a brick veneer with aluminum soffit and fascia. The roof assembly consists 
of a traditional built-up roof. 
 
The Chemical Room addition consists of a corrugated metal roof deck supported 
on OWSJ with wood stud walls on three sides and the original building masonry on 
the remaining. The OWSJ are supported by the original WTP building masonry wall 
on one end and a wood stud wall on the other. The wood stud walls are supported 
on reinforced concrete foundations and the floor consists of a slab-on-grade. 
 
The garage addition consists of standing seam metal roof panels supported on 
OWSJ spanning between wood stud walls. The wood stud walls are supported on 
reinforced concrete foundations, and the floor is a concrete slab-on-grade. 

 
The building structure is generally in good condition given its age and exposure conditions. 
With the exception of the following items, the structure is expected to last for the service 
life of the building assuming regular maintenance and a well-sealed building envelope. 
The following sections present items requiring maintenance or capital expenditures and 
have been broken down by process structure and room number for consistency with the 
remainder of this report. Refer to Appendix A-1, Figures S-1-S-6 for a general overview of 
the site. 
 
Seismic restraints are not on many Operational and Functional Components (OFCs), 
including mechanical units, process piping and equipment, and tall-slender components 
such as storage racks, throughout the plant (refer to Appendix A-1, Figures S-7-S-10). 
Given the high seismicity of the site and the post-disaster requirements of the WTP, the 
OFCs should be reviewed in detail to confirm whether they are adequately restrained. 
Given that this is a potential life safety and operational concern, this work should be 
considered a priority item and be undertaken without delay.  

4.3.2 Building Exterior 

The emergency power generator is supported on an exterior concrete pad. The generator 
is anchored to the pad using ferrous anchors which are showing signs of minor (surface) 
corrosion. Although not an immediate concern, the corrosion will continue to progress over 
time and eventually result in concrete spalling that will require repairs. The anchors should 
be replaced with non-ferrous equivalents at the end of their service life and the concrete 
patched. Refer to Appendix A-1, Figure S-11. 
 
Three bollards are situated around the generator pad, two are at the base of the access 
ramp and six are next to the clearwell cell. Their paint coating is showing signs of regular 
age-based deterioration and has exposed the steel substrate. Surface rust should be 
removed, and the paint coating should be touched-up to extend the lifespan of the 
bollards. Refer to Appendix A-1, Figure S-12. 
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A concrete cantilevered walkway is located on the North-East corner of the plant. The 
following items are pertinent to this walkway: 
 
1. The paint coating on the metal guardrail elements is deteriorating near the base 

exposing ferrous anchors to the exterior environment. These anchor bolts and nuts 
are showing visible signs of corrosion. Surface rust should be removed, and the paint 
coating should be touch-up as part of regular maintenance to extend the lifespan of 
the walkway. Refer to Appendix A-1, Figure S-13. 

 
2. The balcony slab drains poorly and was holding standing water at the time of our 

visit. Refer to Appendix A-1, Figure S-14. Additional drains should be installed to 
address the ponding on the balcony surface as this will lead to concrete deterioration 
but more importantly, could become a health and safety concern, especially in 
freezing conditions.  

 
3. There is concrete deterioration along the full length of the southeast facing portion 

of the balcony at the soffit at the interface with the brick wall. This area is wet and 
there is some efflorescence staining on the brick in these locations. A drip edge 
should be installed to prevent water migration to the underside of the balcony soffit 
and the brick wall. Efflorescence should be removed from the brick wall as part of 
regular maintenance and the concrete deterioration should be monitored. Refer to 
Appendix A-1, Figure S-15. 

4.3.3 Chemical Room 

Not all of the chemical storage tanks are anchored to the concrete slab-on-grade. 
A structural engineer should be retained to design suitable seismic anchorage for 
these tanks (note that the design of seismic restraints has been bundled with the 
similar tanks located in Storage Room A, the Ammonia Room and Actiflo® tanks 
for costing purposes). Given that this is a potential life safety and operational 
concern, this work should be undertaken without delay. Refer to Appendix A-1, 
Figure S-16. 
 
There is minor cracking of the ground floor slab throughout. No differential 
settlement is present, and the slab is performing adequately for its intended 
purpose, but it is recommended that the Village monitor this item. There is a build-
up of chemicals and debris within the containment slab area, regular surface 
cleaning is recommended for this. Refer to Appendix A-1, Figure S-17. 

4.3.4 Storage Room A 

The chemical storage tanks are not anchored to the floor slab or laterally braced 
to resist seismic loading. Retaining a structural engineer to design suitable seismic 
anchorage for these tanks is recommended (note that the design of seismic 
restraints has been bundled with the similar tanks located in the Chemical Room, 
the Ammonia Room and Actiflo® tanks for costing purposes). Given that this is a 
life safety and operational concern, this work should be undertaken without delay. 
Refer to Appendix A-1, Figure S-18. 
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4.3.5 Ammonia Room 

The pump supports in the ammonia room are not anchored to the concrete slab, 
nor is the chemical tank restrained against seismic ground motions. Retaining a 
structural engineer to design suitable seismic anchorage for these elements is 
recommended (note that the design of seismic restraints has been bundled with 
the similar tanks located in the Chemical Room, Storage Room and Actiflo® tanks 
for costing purposes). Given that this is a life safety and operational concern, this 
work should be undertaken without delay. Refer to Appendix A-1, Figures S-19-S-
20.  

4.3.6 Storage Room B 

There is an active leak at an approximately 300mm x 300mm penetration through 
the roof deck. Refer to Appendix A-1, Figure S-21. This should be appropriately 
sealed as part of regular maintenance to prevent deterioration. 

4.3.7 Actiflo® Room 

4.3.7.1 Low Lift Pump Room 

The Low Lift Pump Room contains two Actiflo® tanks in its centre and 
various smaller pieces of process equipment and pipe supports around its 
perimeter. A walkway/maintenance platform is supported on both a steel 
structure and the Actiflo® tanks and provides access to the garage and 
high lift pump room. A guardrail runs the length of the walkway/platform 
and is fixed to both the steel structure and the Actiflo® tanks.  
 
The Actiflo® tanks act as both process equipment and structural support 
for the platform and guardrail. Significant corrosion is present on the 
dividing walls of both tanks (refer to Appendix A-1, Figures S-22 and S-
23) as well as the base of the guardrail and the surrounding outer edge of 
the tank near the influent jets (refer to Appendix A-1, Figures S-24 and S-
25). The areas of corrosion should be cleaned, and a structural engineer 
retained to assess the extent of the section loss and develop a 
remediation/repair strategy for the tank walls and guardrail bases.  
 
There is no anchorage between the Actiflo® tanks and the floor slab. A 
structural engineer should be retained to review the seismic anchorage 
requirements of the tanks (note that the design of seismic restraints has 
been bundled located with the chemical storage tanks in the Chemical 
Room, Storage Room A, and the Ammonia Room tanks for costing 
purposes). Given that this is a life safety and operational concern, this 
work should be undertaken without delay. 
 
The steel walkway/platform structure is generally in good condition with 
localized areas of minor corrosion where the protective coating has 
deteriorated. Areas of surface corrosion should be removed, and the paint 
coating should be touched-up as part of regular maintenance. Where any 
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significant corrosion or section loss is encountered a structural engineer 
should be retained to assess and develop an appropriate repair strategy. 
Refer to Appendix A-1, Figure S-26. 

4.3.8 Office 

The masonry walls of the office (room 104) do not extend to the underside of the 
roof structure. Suspended ceiling tiles were not removed as part of the condition 
assessment; thus, it is unknown whether the masonry walls are laterally supported 
against out of plane movement at the top. It is recommended that the Structural 
Engineer who is retained to review the lateral support anchorage on process 
equipment and OFC’s remove select suspended ceiling tiles to confirm whether 
lateral support has been provided at the top of the masonry walls. Refer to 
Appendix A-1, Figure S-27. 

4.3.9 Garage  

Minor cracking was noted in the exterior portion of the slab-on-grade at the garage 
doors and throughout the interior. This is not uncommon given the exposure 
condition and the slab is otherwise in good condition and appears to be adequate 
for its intended purpose. It is recommended that the Municipality monitor these 
cracks for differential settlement that could become a trip hazard or impact 
operations and repair as required as part of regular maintenance. Refer to 
Appendix A-1, Figure S-28.  

 
Sagging of the flashing and movement of the wall cladding above the rear garage 
door is present. A contractor should be retained to remove the wall finishes and 
flashing above the garage door, retaining a structural engineer to review the 
structure for any underlying concerns, and subsequently reinstate the finishes. 
Refer to Appendix A-1, Figure S-29.   

4.4 Electrical, I&C 

4.4.1 Chemical Room 

Lighting Panel C and associated transformer are in poor condition and appear to 
be operating beyond their expected service life. They should be replaced soon to 
prevent maintenance issues (Refer to Appendix A-1, Figure E-1). Associated 
controllers for polymer pumps P-601, P-602, P-801, P-802, P803 appear to be in 
good condition recommend replacement in the next 20 years. Lighting appears to 
be in good condition. Conduit and junction boxes associated with plugs and 
switches appear to have light corrosion. Replacement is unlikely required for the 
next 25 years. 

4.4.2 Storage Room A 

Lights and plugs appear to be in good condition. Replacement is unlikely required 
for the next 20 years. Local pump controllers for pumps P-611, P-612, M-731, M-
732 and potassium permanganate manual mixer are in fair condition (Refer to 
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Appendix A-1, Figure E-2). Recommend replacing within the next twenty (20) 
years. Field control panels appear to be in good condition. Recommend 
replacement in the next 20 years. Transmitters are in excellent condition. 
Replacement is unlikely required for the next 20 years. 

4.4.3 Ammonia Room 

Building electrical and process electrical are in excellent condition. Replacement 
is unlikely required for the next 25 years. 

4.4.4 Workshop  

The workshop lighting and receptacles are in good condition. Replacement is 
unlikely required for the next 25 years. Heat tracing and High lift pump control panel 
appear to be in excellent condition. Replacement is unlikely required for the next 
25 years.  

4.4.5 Lunchroom 

Lunchroom lighting is in good condition. Receptacles are in fair condition but show 
no signs of functional deterioration. Replacement is unlikely required for the next 
25 years. 

4.4.6 Chlorine Room 

FCP-70 and associated appurtenances appear to be in good condition for their 
age. Recommend replacement in the next 20 years (Refer to Appendix A-1, Figure 
E-3). Scale system appears to be in excellent condition however operators did 
mention a re-occurring signaling error. Recommend maintenance to troubleshoot 
the problem. Replacement is unlikely required for the next 25 years.  
 
Chlorine detection digital controller appears to be in good condition recommend 
replacement in the next 25 years. 

4.4.7 Men’s Washroom 

Lights plugs and switches appear to be in good condition though the room appears 
dark. Upgrade to the lighting is an option. Replacement is unlikely required for the 
next 25 years. 

4.4.8 Storage Room B 

The storage area is serviced by a single bulb (Refer to Appendix A-1, Figure E-4). 
Recommend replacing with two hanging vapour tight one-by-four fixture in lieu of 
the bulb in the next 5 years for improved maintenance lighting. 

4.4.9 Vestibule A 

See Chlorine Room comments 
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4.4.10 Actiflo® Room 

4.4.10.1 Low Lift Pump Room 

Electrical distribution panel and associated transformer are showing signs 
of corrosion and appear to be nearing the end of their service life (Refer 
to Appendix A-1, Figure E-5). Recommend replacement in the next 5 
years. Process Telecom appears to be in fair condition. (Refer to 
Appendix A-1, Figure E-6). Recommend replacement in the next 20 years. 
Differential pressure transmitters (PDIT 2104, PDIT 2204) appear to be in 
fair condition (Refer to Appendix A-1, Figure E-7). Recommend 
replacement in the next 20 years. FCP-100, FCP-21 and FCP-22 are in 
fair condition (Refer to Appendix A-1, Figure E-8). Recommend 
replacement in the next 10 years.  

4.4.10.2 High Lift Pump Room  

Motor control centre is in fair condition. Recommend replacement in the 
next 10 years.  
 
ACP-01 appears to utilize the SLC PLC platform. The platform is partially 
discontinued and will not be supported in the next 5 years. Recommend 
replacement of the PLC to a supported platform. Due to long lead times 
of Rockwell parts and commissioning time, it is recommended that this be 
replaced in the next 2 years. The panel components appear to be in good 
condition (Refer to Appendix A-1, Figure E-9) however due to associated 
commissioning costs and plant down time, it is recommended that the 
entire panel be replaced with the PLC.  
 
Transmitters (LIT-1003, FIT 2101, FIT-9001, LIT-3004, LIT-3201) are in 
good condition, Recommend replacement in the next 25 years. pH 
analyzers (AIT-3009, AIT-3012, AIT-3011) appear to be in good condition. 
Recommend replacement in the next 25 years. Backwash flow transmitter 
are in excellent condition, Recommend replacement in the next 25 years. 
Clearwater Turbidity metre is in excellent condition. Replacement is 
unlikely required for the next 25 years. 

4.4.11 Office 

Lighting plugs and switches appear to be in good condition. Replacement is 
unlikely required for the next 25 years. 
 
There is an unmarked emergency stop button mounted on the wall into the lab 
(Refer to Appendix A-1, Figure E-10). Recommend tracing the circuits, confirming 
function, and labeling button to avoid operator error. 
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4.4.12 Storage Room C. 

Lighting plugs and switches appear to be in good condition. Replacement is 
unlikely required for the next 25 years. Panel B is in excellent condition. 
Replacement is unlikely required for the next 25 years. Transformer servicing 
Panel B and heat tracing JBs are in good condition. Recommend replacing the 
transformer in the next 25 years. 

4.4.13 Vestibule B 

See Office & Lab comments.  

4.4.14 Office & Lab 

Lighting plugs and switches appear to be in good condition. Replacement is 
unlikely required for the next 25 years. 

4.4.15 Filtered Water Holding Tank Room 

UV system appears to be in excellent condition. Replacement is unlikely required 
for the next 25 years. 

4.4.16 Garage 

The workshop electrical distribution, lighting and receptacles appear to be in good 
condition. Replacement is unlikely required for the next 25 years. 
 
The electrical lighting panel is partially blocked by demolished equipment (Refer to 
Appendix A-1, Figure E-11). Code requires all panels to have at least 1 metre of 
accessible clearance. Replacement is unlikely required for the next 25 years. 

4.4.17 Site Wide 

Outdoor backup power generator appears to be in good condition. Recommend 
replacement in the next 25 years. 

4.5 Building Mechanical 

4.5.1 Chemical Room 

Ventilation in the chemical room is provided by a sidewall propeller exhaust fan, 
which, while approaching the end of its useful service life and should be replaced. 
Overhead ceiling fans are installed but were not functional during the review and 
should be replaced.  
 
The natural gas unit heater appears to be newer than the rest of the equipment in 
the space and appears to be in good condition. The unit heater was not operating 
at the time of the review as the space did not require heating.  
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There are two hot water tanks in the space which appear to be in good condition; 
however, are approaching the end of their useful service life and could be replaced 
in 5 to 10 years.  
 
The service sink in the chemical room appeared cracked on the front edge, and 
the trim is showing signs of corrosion. The sink and trim should be replaced. 
 
Domestic water piping near the service sink is showing signs of surface corrosion 
and should be replaced. 
 
The combination safety shower and eyewash in the space is showing signs of 
corrosion. While it may serve in the short term, it should be replaced in 5 to 10 
years.  
 
There is a vent pipe in the southeast corner of the chemical room which feed the 
low lift pump area. This pipe is heavily corroded and has rusted through the pipe 
in certain areas and should be replaced. A similar pipe in the southwest corner of 
the room appears to be in good condition. 

4.5.2 Storage Room A 

The natural gas unit heater in Storage Room A appears to be in good condition. 

4.5.3 Ammonia Room 

The unit heater in the Ammonia Room appears to be in good condition. 
 
The exhaust fan in the Ammonia Room does not appear to fit the space properly 
and may have been modified from the original installation. A review of the 
ventilation requirements of the space should be conducted and, if required, a new 
fan should be installed. 

4.5.4 Workshop  

The municipal water heater in the workshop appears to be in good condition.  

4.5.5 Lunchroom 

There is a split system AC unit in the lunchroom. The unit is approaching the end 
of its useful service life and should be replaced. 

4.5.6 Chlorine Room 

The unit heater in the room appears to be in good condition. The exhaust fan was 
not accessible at the time of the review. 
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4.5.7 Men’s Washroom 

The washroom fixtures appear to be approaching the end of their useful service 
life and should be replaced. The shower, while appears to be in good condition, is 
currently being used for storage and has a process filter located at the entrance 
which makes use of the shower challenging. The exhaust fan could not be 
accessed or seen during the review and has not been reviewed. 

4.5.8 Actiflo® Room 

4.5.8.1 High Lift Pump Room  

The natural gas fired unit heater (UH-3) is missing a side panel. The unit 
heater otherwise appears to be in good condition. The side panel should 
be re-instated. The natural gas radiant heaters appear to be in good 
condition. 

4.5.9 Office & Lab 

The sinks and trim within the Office & Lab appear to be in good condition. 

4.5.10 Filtered Water Holding Tank Room 

The unit heater UH-2 appears to be in good condition. The air handler in the room 
appears to be in good condition. 

4.5.11 Garage  

Overhead ceiling fans are installed but were not functional during the review and 
should be replaced.  
 
Ventilation in the workshop is provided by a sidewall propeller exhaust fan. It is 
approaching the end of its useful service life and should be replaced.  
 
There are two-unit heaters in the space, one older one, and one newer one. Both 
appear to be in good condition.  

4.6 Process Mechanical  

4.6.1 Chemical Room 

The coagulant system consists of four tanks (TH-611, TH-621, TH-631, TH-641), 
and two dosing pumps (P-601 and P-602), which all appear to be in good condition.  
There are signs of the system having leaked in the past, but no leaks were visible 
during the time of the review. There are signs of leaks on the steel frame supporting 
the pumps and pipes, as well as on some of the pipe supports. The chemical feed 
pumps appear to be existing, are approaching the end of their useful life and should 
be replaced.   
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The polymer system consists of a mixing tank (TH-802), complete with a mixer 
(Mix-804), a day tank (TH-801), and three dosing pumps (P-801, P-802, and P-
803). The polymer pumps and mixer appear to be original and are approaching the 
end of their useful life.  They should be replaced.    

4.6.2 Storage Room A 

The sodium hydroxide system consists of a bulk storage tank (TH-731), and two 
dosing pumps (P-731, and P-732).  There are signs of leaks at the joints with a 
build-up of solids collecting, as well, there are signs of leaks on the supports, walls, 
and roof. The sodium hydroxide pumping system appears to have reached the end 
of its useful service life and should be replaced.  
 
The Potassium Permanganate system consists of a mixing tank complete with a 
mixer, a day tank, and two dosing pumps (P-611, and P-612).  The lid on the mixing 
tank has been poorly cut to fit the piping and mixing equipment.  While most of the 
pipes are PVC, there are signs of leaks and corrosion on the pipe components 
which are not PVC.  The service water pipe to the mixing tank is also showing signs 
of corrosion.  While the system appears to be in good condition, it is anticipated 
that the pumps will reach the end of its useful service life in 5 to 10 years. 

4.6.3 Ammonia Room 

The ammonia room houses the ammonia dosing system, which includes the 
Aqueous Ammonia Tank (TH-8201), the tank mixer, and the dosing pumps (PCH-
82101, and P-82201).  There are signs of surface corrosion on the pipe and pump 
supports, but otherwise, all the process equipment appears to be in good condition. 

4.6.4 Chlorine Room 

The chlorine process equipment consists of two chlorinators, two chlorine 
regulators, and associated piping.  The systems appear to be in good condition. 

4.6.5 Men’s Washroom 

There is a filter located in the shower area.  The filter appears to be in good 
condition. 

4.6.6 Actiflo® Room 

4.6.6.1 Low Lift Pump Room 

There are three (3) raw water pumps (P-101, P-102, P-103) located in the 
Low Lift Pump Room.  They appear to be in good condition. There is minor 
surface corrosion on the raw water pipes. There is an air compressor 
located near the raw water pumps.  It appears to be in good condition. 
 
There is surface corrosion on the aluminum sulfate corporation stop at the 
raw water pipe.  
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There is surface corrosion from a below grade holding tank behind 
Actiflo® No. 2.  The valves appear to be supported from the plastic piping. 
Pipe supports for this system should be reviewed. 
 
The backwash pumps (P-511, and P-512) are showing signs of age and 
have reached the end of their useful service life.  The pumps should be 
replaced. The valves associated with the backwash pumps P-511 and P-
512 are showing signs of surface corrosion. Condition and operational 
capabilities of the valves should be monitored, and the valves may need 
to be replaced in 5 to 10 years. 
 
The overflow valve FV-5201 is noted by the operators as not sealing 
properly and allows for river water to flow back into the tank.  This valve 
should be replaced.  
 
The Actiflo® Sand Return Pumps (P-216 and P-226) are noted as 
requiring replacement and repair on a regular basis as the sand being 
returned from the settling tank is very abrasive.  Pump P-216 appeared to 
be newer than P-226 and in good condition but will likely require 
replacement in 5 to 10 years.  Pump P-226 is showing signs of surface 
corrosion and should be replaced.   

 
The air compressor for plant instrument air appears to be in good 
condition and is noted by the operators as working well.  While operators 
note it is functioning well, it is reaching the end of its useful service life and 
should be replaced within the next 5 years. The air dryer for the air 
compressor is noted as not operating correctly, and the operators 
regularly need to bleed the water out of the piping system manually.  The 
air dryer should be replaced. 
 
The Actiflo® tanks appear to be in fair condition.  There are signs of 
corrosion around the outside of the tank where paint is starting to peel off.  
There are areas within the tank that have paint chipping off.  It is noted by 
the operators that this paint is clogging and damaging the pumps causing 
pre-mature failure and repairs.  The Actiflo® tanks should be cleaned of 
all corrosion, stripped of existing paint and re-painted. It is understood that 
there is a project currently in design for remedial measures to the Actiflo® 
tank painting. 
 
The process air blowers were not accessible during the time of the review.  
 
The corporation stop on the chlorine injection line to the filtered water pipe 
going from the UV to the clear well is showing signs of surface corrosion.  
This should be monitored and replaced as required. 
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4.6.6.2 High Lift Pump Room  

The mixers for the Actiflo® tanks (MIX-211, MIX-212, Mix-213, MIX-221, 
MIX-222, MIX-223) appear to have minor surface corrosion on the base 
support plates and are showing signs of age.  The mixers have reached 
the end of their useful service life and should be replaced in the next 5 
years.  
 
The wastewater, and process air pipes from the Actiflo® are showing 
signs of surface corrosion and should be replaced in 5 to 10 years. 
 
The high lift pumps (P-304, P-305, and P-306) appear to be in good 
condition.  There is minor surface corrosion on check valve downstream 
of P-304. 
 
It is noted by the operators that the peristaltic sampling pump of the clear 
well sampling system has broken and is not operating.  A submersible 
pump is currently being used to draw water from the clear well for the 
sampling system.  The submersible pump was not accessible or visible at 
the time of the review.  The clear plastic hoses appear to be stained from 
the water. 
 
A second sampling line from the clear well, using a submersible pump, 
discharges to the floor near the Filtered Water Holding Tank Room. The 
clear plastic hoses appear to be stained from the water. 

4.6.7 Office & Lab 

The analyzers and associated piping in the Office & Lab appear to be in good 
condition.   

4.6.8 Filtered Water Holding Tank Room 

The transfer pumps (P-301, P-302, and P-303) are showing signs of leaks in the 
past but appear to be in good conditions. The valves on the discharge of the 
transfer pumps to the UV system appear to be in good condition.  
 
The UV system appears to be in good condition. The sampling line from the UV 
system discharges to floor and flows into the trench. This sampling line could be 
routed closer to the associated sump pit for a cleaner operating facility. 

4.7 Civil  

4.7.1 Site Wide 

Fence: Overall Fair condition. Minor gaps at curling fabric base near southeast 
corner of site exterior. Larger swing gate at parking entrance experiencing 
moderate rust and deterioration of bottom mesh ties. Refer to Appendix A-1, Figure 
C-1 and C-2. 
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Asphalt: Fair condition. Some deterioration in operating yard area near lower ramp 
and various Minor to Moderate cracks throughout site – prone to freeze-thaw 
increased deterioration which can occur at less predictable rates and severity. 
Refer to Appendix A-1, Figure C-3 to C-6. 
 
Curb: Good condition. Curb directly outside of site boundaries in Poor condition, 
though does not appear to impact the site, only drainage within the ROW.  
 
Drainage: Good to Poor Condition. Majority of site has heavily sloped drainage 
away from building. Main parking area experiences sufficient ponding. Vulnerability 
to freeze-thaw and increased deterioration rates over time. Regrading would be 
required to remove low point, or addition of a catch basin that outlets toward the 
river. Roof drain at back of building outlets heavy flows directly down against 
building, creating a small hole for water to rest against building. Hole should be 
filled, and outlet should have angled extension away from building. Refer to 
Appendix A-1, Figure C-7 and C-8. 

 

4.8 Cost Summary and Recommendations  

A summary of estimated costs and recommendations are provided for the WTP in the following 
tables.  
 

Table 3: Summary of WTP Condition Assessment Recommendations and Estimated Costs Near 
Term (2022-2027) 

Discipline  
Opinion of 

Probable Cost Description 

Architectural 

Roof leakage repair $5,000 Roof should be inspected to determine 
where leakage is and patched properly 

Repair Spalling Brick Veneer $20,000 Spalling brick should be removed and 
replace to match existing brick veneer to 
stop moisture penetration into the 
building. 

Subtotal $25,000  

Structural 

Structural review of OFC components $6,000 Retain a structural engineer to assess 
whether the OFCs are adequately 
restrained. 

Exterior Balcony Guardrail Fasteners 
Remediation 

$5,000 Clean and touch up coating on corroded 
exterior balcony fasteners. 

 

Drainage at Exterior Balcony 
Improvements 

$1,500 Install additional drains at locations of 
observed ponding. 
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Discipline  
Opinion of 

Probable Cost Description 

Drainage at Exterior Balcony 
Improvements 

$2,500 Install a drip edge to underside of exterior 
balcony. 

Bollard Coating Repairs $4,000 Clean and touch up paint to bollards (site 
wide, approximately 11) 

Chemical Storage Tanks and Actiflo® 
Tanks Anchorage 

$10,000 Retain a structural engineer to design an 
adequate anchoring scheme for the 
chemical storage tanks in the Chemical 
Room, Storage Room A, Ammonia 
Room, as well as the Actiflo® Tanks in 
the Actiflo® Room.  

Actiflo® Tank Remediation $20,000 A contractor should be retained to 
remove corrosion and a structural 
engineer should be retained to assess the 
extent of the deterioration and develop an 
appropriate remediation/ repair strategy. 
(NOTE: this cost does not include 
process bypass during the work or any 
repair work.) ). 

Garage Door Finishes and Structure  $10,500 Retain a contractor to remove flashing 
and finishes, retain a structural engineer 
to review the structure and advise on any 
required remedial work. (NOTE: Cost is 
for investigation only) 

Subtotal $59,500  

Electrical, I&C 

Chem Room LP-C TX-C $9,000 Demolish and Provide New 

Troubleshoot signaling error 
$2,000 

Troubleshoot signal error. Replace wiring 
etc.  

New lighting Men's Washroom 
(Optional) 

$2,000 Demolish and Provide New 

New lighting Storage Room B (Optional) $2,000 Demolish and Provide New 

Electrical Panel A and Transformer $9,000 Demolish and Provide New 

ACP-01 $150,000 Demolish and Provide New 

PLC, HMI, Ethernet, Programming and 
Commissioning  

$70,000 Commissioning Costs 

Operations and Maintenance Manuals $5,000 Commissioning Costs 

Training  $4,000 Commissioning Costs 

E-stop Button $2,000 Troubleshooting Wiring, Labeling 

Subtotal $255,000  

Mechanical/Process  

Building Mechanical Items 
$35,000 

Replacing ceiling fans, noted exhaust 
fans, A/C unit, and washroom fixtures 
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Discipline  
Opinion of 

Probable Cost Description 

Chemical System Replacements 
$175,000 

Replacement of Coagulant, Polymer, and 
NaOH pumping systems, NaOH mixer, 
and corporation stops 

Actiflo® Component Replacements 
$250,000 

Includes backwash pumps, one (1) 
Actiflo® return pump, air compressor and 
dryer, and Actiflo® mixers 

Sampling system replacements 
$80,000 

Replacement of two sampling pumps and 
sampling boards, piping, and instruments 

Subtotal $540,000  

Civil   

Back Roof Drain Outlet Improvements $1,000 
Fill eroded area, install angled outlet 
addition lower and away from building 

Subtotal $1,000  

Overall Subtotal $ 880,500  

Engineering and Contingency (30%): $264,150  

ROUNDED TOTAL $1,150,000  

Table 4: Summary of WTP Condition Assessment Recommendations and Estimated Cost Mid 
Term (2027-2032) 

Discipline  
Opinion of 
Probable 

Cost 

Description 

Architectural 

Exterior caulking  $12,600 Remove and replace all exterior caulking 
around openings. 

Repair rusted door frames $6,000 Wire brush rusted area to be smooth, 
sanded and finished to original door 
finish. Rust proof layer should be applied 
before finish paint. 

Subtotal $17,600  

Structural 

Generator Anchorage Improvement $10,000 Replace existing fasteners with non-
ferrous alternative at the end of their 
service life. 

Subtotal $10,000  

Electrical, I&C 

MCC $275,000 Demolish and Provide New 

FCP-100, FCP 21, FCP-22 
$100,000 

Lump Sum: Demolish, Provide New and 
Commissioning 

Subtotal $375,000  
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Discipline  
Opinion of 
Probable 

Cost 

Description 

Mechanical/Process  

Building Mechanical Items 
$20,000 

Replacement of two (2) water heaters, 
and combination safety shower 

Chemical Dosing System 
$50,000 

Potassium Permanganate pumps and 
associated piping 

Actiflo® Systems 
$80,000 

Actiflo® return pump, backwash valves, 
and WW, PA, EFF piping from Actiflo® 
tanks 

Subtotal $150,000  

Civil   

- - N/A 

Subtotal -  

Overall Subtotal $ 552,600  

Engineering and Contingency (30%): $ 165,780  

ROUNDED TOTAL $720,000  
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Table 5: Summary of WTP Condition Assessment Recommendations and Estimated Costs Long 
Term (2032-2042+) 

Discipline 
Opinion of 
Probable 

Cost 

Description 

Architectural 

- - N/A 

Subtotal -  

Structural 

- - N/A 

Subtotal -  

Electrical, I&C 

Chem Room Pump Controllers $7,500 Demolish and Provide New 

Storage Room A Pump Controllers $7,500 Demolish and Provide New 

Misc. Field Control Panels $10,000 Demolish and Provide New 

Actiflo Telecom $10,000 
 

Lump Sum: Demolish, Provide New and 
Commissioning 

PDIT 2104, PDIT 2204 
$10,000 

Lump Sum: Demolish, Provide New and 
Commissioning 

LIT-1003, FIT 2101, FIT-9001, LIT- 3004, 
LIT 3201 

$25,000 Demolish and Provide New 

Backwash Flow Transmitter  $5,000 Demolish and Provide New 

AIT-3009 AIT-3012, AIT-3011 $15,000 Demolish and Provide New 

Turbidity Sensor $5,000 Demolish and Provide New 

Instrument commissioning  $15,000 Commissioning Costs 

Storage room C Transformer $4,500 Demolish and Provide New 

250kVA Generator $210,000 Demolish and Provide New 

FCP-70 $20,000 
 

Lump Sum: Demolish, Provide New and 
Commissioning  

Subtotal $344,500  

Mechanical/Process 

Building Mechanical Items 
$70,000 

Includes replacement of unit heaters, and 
laboratory fixtures 

Chemical System Replacement $200,000 Includes Ammonia and chlorine systems 

Pump Replacements 
$430,000 

Includes raw water, high lift and transfer 
pumps.  

Subtotal $700,000  

Civil   

Fence Gate $10,000 Replace larger, rolling fence gate 
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Discipline 
Opinion of 
Probable 

Cost 

Description 

Fence Segments $7,500 
Replace fencing in poor conditioned 
areas 

Regrading $15,000 
Asphalt removal, regrading, asphalt 
reinstatement in main parking area 

Asphalt Repair $2,500 
Asphalt removal/cutting, reinstatement 
with patching  

Subtotal $35,000  

Overall Subtotal $1,079,500  

Engineering and Contingency (30%): $323,850  

ROUNDED TOTAL $1,400,000  

5.0 SPS No. 1 Condition Assessment and Cost Summary 

5.1 Architectural  

Building Envelope: The building envelope consists of brick veneer and prefinished siding on sub-
girts with wood trim finished, complete with prefinished ventilated metal soffit, and fascia, which 
all appear to be in good condition. All exterior doors appear to be original to the building 
construction. The exterior doors and louvres are in good condition. The exterior caulking around 
all exterior openings is in good condition. Due to a typical life expectancy of approximately five 
(5) to ten (10) years for exterior caulking, new caulking should be provided within five (5) to ten 
(10) years from the date of assessment due to its condition. The glass blocking along the west 
wall is in good condition with no sign of damage or leakage. 

Roof: The roof was visually inspected from the ground level and appears to be asphalt shingle 
gable roof, with an anticipated life span of approximately 30 years. The roof appears to be in good 
condition. 

Interior: The walls throughout the building consist of painted CMU. The walls are in good condition 
with no areas showing visible signs of damage. The flooring is painted concrete. The flooring 
throughout was in good condition. 

5.2 Structural 

SPS No. 1 is a single-storey structure with pitched roof and an open basement area. The original 
station was constructed in 1978 and was expanded in 2006. The structure consists of wooden 
roof trusses supported on reinforced CMU walls and poured reinforced concrete foundation walls 
and footings. The roof assembly consists of typical asphalt shingles on plywood. The structural 
slab is supported by reinforced concrete beams, exterior foundation walls and interior columns 
and the low pump structure is a slab on grade. Refer to Appendix A-2, Figures S-1-S-3. 
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SPS No. 1 is in good condition given its age and exposure conditions. With the exception of the 
following items the structure is expected to last for the service life of the building assuming regular 
maintenance and a well-sealed building envelope.  
 
The concrete pad at the entryway to the wastewater pump room is in poor condition with scaling 
and deterioration along its edge. The reinforcing steel is not currently exposed however if not 
addressed the deterioration will continue to process and will do so at an accelerated rate. The 
condition of this slab should be monitored and that concrete patch repairs be completed as 
required (5-10 years) to address this item. Refer to Appendix A-2, Figure S-4.  

 
Standing water beneath the process piping is present due to inadequate sloping of the pump room 
slab. The pipe support fasteners are of ferrous construction and show signs of minor corrosion. 
Regular maintenance is required to remove the standing water from the low pump area and to 
replace the fasteners with non-ferrous alternative at the end of their service life. Refer to Appendix 
A-2, Figure S-5.  
 
The grit discharge pipe in the wastewater pump room does not appear to be adequately braced 
against seismic ground motions. A Structural Engineer should be retained to design an 
appropriate lateral support for the cantilevered end. Refer to Appendix A-2, Figure S-6.  

5.3 Electrical, I&C 

Building Electrical: The building electrical appears to be in good working order. Lights and plugs 
appear to be functional with no signs of corrosion. One (1) outdoor receptacle is missing a 
protective cover. (Refer to Appendix A-2, Figure E-1). It is recommended that it is replaced 
immediately to avoid weather related maintenance issues. The distribution equipment appears to 
be in good condition with no signs of corrosion or maintenance issues. Recommend replacement 
in the next 25 years. The backup power generator appears to be in excellent condition. 
Replacement is unlikely required for the next 25 years.  
 
Process Electrical: Local control panels are free of corrosion and appear to be in good working 
order. Recommend replacement in the next 25 years. PLC panel (ACP-100) recently suffered an 
analog input card failure. According to station operators, the affected card was a part of the recent 
retirement of SLC products and critical inputs were migrated to the spare analog input card (Refer 
to Appendix A-2, Figures E-2 and E-3). With the remainder of SLC product line set to be retired 
in 2025, it is recommended that all PLC controls be migrated over to a new platform in the next 
two years. The panel components appear to be in good condition however due to associated 
commissioning costs and plant down time, it is recommended that the entire panel be replaced 
with the PLC. 

5.4 Building Mechanical 

In the screening room, there is a unit heater and fan, both of which are in good condition. The 
laboratory room sink, baseboard, and HVAC systems appears to be in good condition. The 
municipal water heater in the pump room is in good condition.  
 
The municipal water entry valves are showing signs of surface corroding.  Valve performance 
should be monitored and may need to be replaced in 5 to 10 years.  
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There is a funnel floor drain in the gallery level which is showing signs of heavy corrosion.  While 
it still functions at this time, it is approaching the end of its useful service life and should be 
replaced in the near future.   
 
Hot water distribution pump P-91701 appears to be relatively new, and is in good condition; 
however, the other hot water distribution pump is showing signs of leaks. Hot water distribution 
pipes appear to have surface corrosion where exposed to the room.  Most piping is insulated and 
could not be reviewed. The water boilers appear older and may be reaching the end of their useful 
service life. 
 
The generator appears to be in good condition. The bathroom fixtures appear to be in good 
conditions. The fan in the pump room appears to be in good condition. 

5.5 Process Mechanical 

The mechanical screen and associated washer/compactor appear to be in good condition. There 
appears to be minor corrosion on some piping flanges, but otherwise the piping appears to be in 
good condition.    
 
The raw sewage pumps are showing signs of minor corrosion on the discharge flanges, but 
otherwise appear to be in good condition. Some of flanges in the gallery level are showing signs 
of corrosion. The raw sewage sampler appears to be in good condition.   

5.6 Civil  

Asphalt: Good condition. Minor to no cracking or deterioration. 
 
Drainage: Good condition. Adequate drainage away from building. Minor areas of ponding in low 
lying areas at outer asphalt edge near driveway entrance. Minor amounts of compacted granular 
material would reduce likelihood of freeze-thaw effects here. Refer to Appendix A-2, Figure C-1. 

5.7 Cost Summary and Recommendations  

A summary of estimated costs and recommendations are provided for the SPS No. 1 in the 
following tables. 
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Table 6: Summary of SPS No. 1 Condition Assessment Recommendations and Estimated Costs 
Near Term (2022-2027) 

Discipline 
Opinion of 

Probable Cost Description 

Architectural $10,000 Remove and replace roof shingles to match existing 

Structural $5,000 
Retain a structural engineer to design appropriate 
lateral support for unbraced wastewater discharge 
pipe. 

Electrical, I&C 
$195,500 

Replace Receptacle Cover, Provide new PLC, 
Programming PLC, and associated Cabinet. 
Commissioning PLC, HMI. O&M manual and Training.  

Mechanical/Process $50,000 Boilers and hot water circulators. 

Civil $1000 
Compacted granular at back pavement edge and 
entrance edge (extend full lifetime of asphalt driveway) 

Overall Subtotal $260,800  

Engineering and 
Contingency (30%): 

$78,240  

ROUNDED TOTAL $340,000  

 

Table 7: Summary of SPS No. 1 Condition Assessment Recommendations and Estimated Costs 
Mid Term (2027-2032) 

Discipline 
Opinion of 

Probable Cost Description 

Architectural - N/A 

Structural $2,500 
Monitor the condition of the exterior structural slab and 
perform concrete patch repairs as required. 

Electrical, I&C - N/A 

Mechanical/Process - N/A 

Civil - N/A 

Overall Subtotal $2,500  

Engineering and 
Contingency (30%): 

$750  

ROUNDED TOTAL $3,000  
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Table 8: Summary of SPS No. 1 Condition Assessment Recommendations and Estimated Costs 
Long Term (2032-2042+) 

Discipline 
Opinion of 

Probable Cost Description 

Architectural - N/A 

Structural - N/A 

Electrical, I&C 
$265,000 

Replace Electrical Distribution, Misc. Panels, 

MCC.  

Mechanical/Process $300,000 New screening system 

Civil - N/A 

Overall Subtotal $565,000  

Engineering and 
Contingency (30%): 

$169,500  

ROUNDED TOTAL $735,000  

6.0 SPS No. 2 Condition Assessment and Cost Summary 

6.1 Structural 

SPS No. 2 consists of a buried precast concrete well, a generator and an electrical equipment 
panel and was originally constructed in 1988. The well has a reinforced concrete cap with 
openings for access hatches. The review of the pump station was limited to the elements above 
grade and the easily visible elements from the top of the concrete well.  
 
SPS No. 2 is generally in fair condition given its age and exposure conditions. Refer to Appendix 
A-3, Figure S-1. 
 
There is corrosion on the access hatch hinges, as well as the davit arm baseplate. Surface 
corrosion is to be removed and the coatings touched-up to prevent further deterioration as part of 
regular maintenance. Refer to Appendix A-3, Figure S-2 and S-3. 

6.2 Electrical, I&C 

Electrical distribution panel appears to be in poor condition and has functioned beyond its 
recommended lifespan (Refer to Appendix A-3, Figure E-1). It is recommended that the electrical 
distribution be replaced in the next 2 years to avoid service disruption. The backup power 
generator appears to be in excellent condition c/w associated disconnect transfer switch and 
wiring. Replacement is unlikely required for the next 25 years. The electrical controls appear to 
be in good condition with no apparent causes for concern. Recommend replacement in the next 
10-20 years 
 
The process instrumentation inside the wet well appears to be in fine condition however they 
could not be properly inspected without entry into the wet well. The junction boxes and EYS fittings 
servicing the wet well instrumentation and power feeds are severely corroded (Refer to Appendix 
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A-3, Figures E-2 and E-3) and could risk the release of explosive and corrosive gasses into the 
immediate area. It is recommended that this is replaced immediately. 

6.3 Process Mechanical  

There was minor surface corrosion on the influent pipe passing through the pump station wall.  
The base plate for the davit has minor surface corrosion. The pumps were not visible at the time 
of the review. The generator appears to be in good condition. 

6.4 Civil  

Asphalt: Fair condition. Many, Minor to Moderate cracks. Minimal traffic and large slope toward 
the road allow for reduced accelerated deterioration. Refer to Appendix A-3, Figure C-1. 
 
Curb: Poor/Poor to Fair condition. Wooden curb on site in Fair to Poor condition, partially covered 
by protruding grass/weeds, deteriorating. Concrete curb on roadside in poor condition in multiple, 
large chunks entirely broken off and missing. Refer to Appendix A-3, Figure C-2 and C-3.  
 
Drainage: Good to Fair. Drainage on site is Good to Fair, with a single location experiencing minor 
ponding, with the rest of site adequately draining to the road. Immediately on the road surface, 
sufficient ponding occurs. Refer to Appendix A-3, Figure C-4. 

6.5 Cost Summary and Recommendations  

A summary of estimated costs and recommendations are provided for the SPS No. 2 in the 
following tables. 
 

Table 9: Summary of SPS No. 2 Condition Assessment Recommendations and Estimated Costs 
Near Term (2022-2027) 

Discipline 
Opinion of 

Probable Cost Description 

Architectural - N/A 

Structural - N/A 

Electrical, I&C $9,500 New Distribution Panel, EYS Seals and JBs 

Mechanical/Process - N/A 

Civil $ 2,000 Curb replacement 

Overall Subtotal $11,500  

Engineering and 
Contingency (30%): 

$3,450  

ROUNDED TOTAL $15,000  
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Table 10: Summary of SPS No. 2 Condition Assessment Recommendations and Estimated Costs 
Mid Term (2027-2032) 

Discipline 
Opinion of 

Probable Cost Description 

Architectural - N/A 

Structural $2,500 
Monitor and replace ferrous elements with non-ferrous 
alternatives at the end of their service life. 

Electrical, I&C - N/A 

Mechanical/Process - N/A 

Civil - N/A 

Overall Subtotal $2,500  

Engineering and 
Contingency (30%): 

$750  

ROUNDED TOTAL $3,000  

 

Table 11: Summary of SPS No. 2 Condition Assessment Recommendations and Estimated Costs 
Long Term (2032-2042+) 

Discipline 
Opinion of 

Probable Cost Description 

Architectural - N/A 

Structural - N/A 

Electrical, I&C $70,000 New Control Panel, Programing and Commissioning 

Mechanical/Process - N/A 

Civil $ 2,000 Re-paving/minor grading 

Overall Subtotal $72,000  

Engineering and 
Contingency (30%): 

$21,600  

ROUNDED TOTAL $94,000  

7.0 SPS No. 3 Condition Assessment and Cost Summary 

7.1 Structural 

SPS No. 3 consists of a buried precast concrete well, a generator and an electrical equipment 
panel and was originally constructed in 1989. The well has a reinforced concrete cap with 
openings for the access hatches. The review of the pump station was limited to the elements 
above grade and the easily visible elements from the top of the concrete well. Refer to Appendix 
A-4, Figure S-1. 
 
SPS No. 3 is in fair condition given its age and exposure condition with the following noted items:  
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Corrosion of ferrous fasteners at the base of the davit arm and the electrical panel as well as 
anchorage for the interior FRP ladder is present. The condition of these fasteners should be 
monitored, and they are to be replaced with non-ferrous alternatives at the end of their lifespan. 
Refer to Appendix A-4, Figure S-2. 
 
There is corrosion of reinforcing steel bars in the concrete roof cap around the access hatch 
openings. It appears as though these openings may have been cut through the slab rather than 
cast-in. It is not known whether this dates back to original construction or was completed at a later 
date. Where exposed, the reinforcing steel is corroding.  A structural engineer should be retained 
to review the extent and severity of the deterioration and establish an appropriate repair procedure 
for this item. Refer to Appendix A-4, Figure S-3.  
 
The generator is on a pad and built with flexible piping. Refer to Appendix A-4, Figure S-4.  

7.2 Electrical, I&C 

The electrical control panel is severely corroded (Refer to Appendix A-4, Figure E-1) and should 
be replaced to avoid weather related maintenance issues. The electrical controls are in fair 
condition however multiple obsolete devices have been abandoned within the enclosure (Refer 
to Appendix A-4, Figure E-2). Recommend control panel replacement in the next 2 years. The 
backup power generator appears to be in excellent condition c/w associated disconnect, transfer 
switch, wiring and enclosure. Replacement is unlikely required for the next 25 years.   
 
The process instrumentation inside the wet well appears to be in fine condition however they 
could not be properly inspected without entry into the wet well. The EYS fitting servicing the wet 
well instrumentation is severely corroded (Refer to Appendix A-4, Figure E-3) and could risk the 
release of explosive and corrosive gasses into the immediate area. It is recommended that this is 
replace immediately. 

7.3 Process Mechanical  

There is minor surface corrosion on some of the pipes within the wet well and may need to be 
replaced in 5 to 10 years. The pumps were not visible at the time of the review. 

7.4 Civil 

Asphalt: Fair condition. Many, Minor cracks. Minimal traffic and moderate slope toward the road 
allow for reduced accelerated deterioration. Appendix A-4, Figure C-1.   
 
Drainage: Fair. Minor low spot beside wet well causing minor ponding. Large ponding area at the 
site entrance. This could be majorly fixed with compacted granular fill, though there is a low-lying 
spot on the asphalt where ponding will persist. This location and the minor ponding area beside 
the wet well are prone to freeze-thaw conditions and deterioration of the asphalt at an accelerated 
rate. Refer to Appendix A-4, Figures C-2 and C-3. 

7.5 Cost Summary and Recommendations  

A summary of estimated costs and recommendations are provided for the SPS No. 3 in the 
following tables 



Casselman Water and Wastewater Infrastructure Master Plan 
Technical TM1A, Casselman Water Treatment Plant and Sewage 
Pumping Stations Condition Assessment 
 
 

 

J.L. Richards & Associates Limited November 18, 2022 
JLR No.: 16953-118 -40- Revision: DRAFT 

Table 12: Summary of SPS No. 3 Condition Assessment Recommendations and Estimated Costs 
Near Term (2022-2027) 

Discipline 
Opinion of 

Probable Cost Description 

Architectural - N/A 

Structural $7,500 
Retain a structural engineer to review the extent and 
severity of the deterioration of well cap and establish a 
repair/rehabilitation procedure. 

Electrical, I&C $81,000 
New Control Panel, Programming and Commissioning, 
EYS Seals.  

Mechanical/Process - N/A 

Civil $ 1000 Compacted granular near site entrance 

Overall Subtotal $89,100  

Engineering and 
Contingency (30%): 

$26,730  

ROUNDED TOTAL $116,000  

 

Table 13: Summary of SPS No. 3 Condition Assessment Recommendations and Estimated Costs 
Mid Term (2027-2032) 

Discipline 
Opinion of 

Probable Cost Description 

Architectural - N/A 

Structural - N/A 

Electrical, I&C - N/A 

Mechanical/Process $20,000 Piping and valve replacement inside wet well 

Civil - N/A 

Overall Subtotal $20,000  

Engineering and 
Contingency (30%): 

$6,000  

ROUNDED TOTAL $26,000  
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Table 14: Summary of SPS No. 3 Condition Assessment Recommendations and Estimated Costs 
Long Term (2032-2042+) 

Discipline 
Opinion of 

Probable Cost Description 

Architectural - N/A 

Structural - N/A 

Electrical, I&C - N/A 

Mechanical/Process - N/A 

Civil $ 3,000 Repaving/regrading ponding area 

Overall Subtotal $3,000  

Engineering and 
Contingency (30%): 

$900  

ROUNDED TOTAL $4,000  

8.0 SPS No. 4 Condition Assessment and Cost Summary 

8.1 Structural 

SPS No. 4 consists of a concrete well, a generator and an electrical equipment panel and was 
originally constructed in 1990. The well cap consists of galvanized steel beams and checkered 
plate covers. The review of the pump station was limited to the elements above grade and the 
easily visible elements from the top of the concrete well. Refer to Appendix A-5, Figures S-1 to  
S-3. 
 
SPS No. 4 is in good condition given its age and exposure condition with the exception of the 
davit arm anchorage which is corroding. Although the concrete around the anchors is in good 
condition, corrosion of these fasteners will eventually result in concrete deterioration and spalling. 
Relocating this davit arm with new non-ferrous fasteners and patching the concrete is 
recommended. Refer to Appendix A-5, Figure S-4. 

8.2 Electrical, I&C 

SPS No.4 is fed 600V from the nearby water treatment plant. The local step-down transformer 
has moderate corrosion (Appendix A-5, Figure E-1). The electrical distribution was locked and 
was unable to be examined without an electrician to open safely. It is assumed that this panel is 
in the same condition as the transformer and therefore it is recommended both be replaced in the 
next two (2) years. The local UPS servicing the instrumentation appears to be loose in the cabinet 
(Appendix A-5, Figure E-2). Recommend fixing a permanent shelf to the backplane in the next 2 
years.  
 
Station controls appear to be older but in good condition (Appendix A-5, Figure E-3). 
Recommended complete control panel replacement in the next 10 years. Wet well junction box 
has moderate corrosion (Appendix A-5, Figure E-4). As this junction box is likely meant to be 
explosion proof, it is recommended that this be replaced immediately. The process 
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instrumentation inside the wet well appears to be in fine condition however they could not be 
properly inspected without entry into the wet well. 

8.3 Process Mechanical  

The pipes and valves appear to be in good condition. The pumps were not visible at the time of 
the review. 

8.4 Civil  

Asphalt: Fair to Good condition. Asphalt contains minor cracking or deterioration, though has 
multiple, larger patched areas.  
 
Drainage: Poor condition, but Fair to Good replacement period. Multiple, large low-lying locations 
create sufficient ponding across large portion of site. Enables increased deterioration rates, 
especially during freeze-thaw cycles. Site likely able to be regraded though would require full 
replacement of existing asphalt. Ponding does not create issues or concerns, and since the 
asphalt would need to be replaced anyway, time frame for this requirement is likely 10 – 20+ 
years without any complaints from operators or effects on adjacent lands. Refer to Appendix A-5, 
Figure C-1. 

8.5 Cost Summary and Recommendations  

A summary of estimated costs and recommendations are provided for the SPS No. 4 in the 
following tables. 
 

Table 15: Summary of SPS No. 4 Condition Assessment Recommendations and Estimated Costs 
Near Term (2022-2027) 

Discipline 
Opinion of 

Probable Cost Description 

Architectural - N/A 

Structural - N/A 

Electrical, I&C $11,500 
New Transformer, Distribution Panel, UPS Shelf, 
replace Wet Well JB. 

Mechanical/Process - N/A 

Civil - N/A 

Overall Subtotal $11,500  

Engineering and 
Contingency (30%): 

$3,450  

ROUNDED TOTAL $15,000  

 
 
 
 



Casselman Water and Wastewater Infrastructure Master Plan 
Technical TM1A, Casselman Water Treatment Plant and Sewage 
Pumping Stations Condition Assessment 
 
 

 

J.L. Richards & Associates Limited November 18, 2022 
JLR No.: 16953-118 -43- Revision: DRAFT 

Table 16: Summary of SPS No. 4 Condition Assessment Recommendations and Estimated Costs 
Mid Term (2027-2032) 

Discipline 
Opinion of 

Probable Cost Description 

Architectural - N/A 

Structural $2,500 
Replace Davit arm baseplate fasteners with non-
ferrous equivalents (chip out existing and install new 
base nearby), patch concrete. 

Electrical, I&C $80,000 New Control Panel, Programing and Commissioning. 

Mechanical/Process - N/A 

Civil $ 5,000 Repaving/Regrading full site 

Overall Subtotal $87,500  

Engineering and 
Contingency (30%): 

$26,250  

ROUNDED TOTAL $114,000  

 

Table 17: Summary of SPS No. 4 Condition Assessment Recommendations and Estimated Costs 
Long Term (2032-2042) 

Discipline 
Opinion of 

Probable Cost Description 

Architectural - N/A 

Structural - N/A 

Electrical, I&C - N/A 

Mechanical/Process - N/A 

Civil - N/A 

Overall Subtotal -  

Engineering and 
Contingency (30%): 

-  

ROUNDED TOTAL -  

9.0 SPS No. 5 Condition Assessment and Cost Summary 

9.1 Structural 

SPS No. 5 consists of a fiberglass well supported on a reinforced concrete foundation, a generator 
and an electrical equipment panel and was originally constructed in 2005. The well cap is 
fiberglass with aluminum access hatches. The review of the pump station was limited to the 
elements above grade and the easily visible elements from the top of the well. Refer to Appendix 
A-6, Figures S-1 to S-5. 
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Minor discolouration of the tank cap however there is no crushing to the tank or protruding fibres, 
so this is likely an aesthetic issue only. The tank appeared to be in good condition given its age 
and exposure condition. Refer to Appendix A-6, Figure S-2.  

9.2 Electrical, I&C 

The distribution panel in SPS No. 5 appears to be in excellent condition. The generator and 
associated equipment appear to be in excellent working order. Replacement is unlikely required 
for the next 25 years. The existing portable generator connection panel is in poor condition (Refer 
to Appendix A-6, Figure E-1) however as the generator connection point has been disconnected 
and made safe removal is not required. There is an operational risk that operators might assume 
they have access to a portable generator connection point. It is recommended that the portable 
generator cabling be removed (Refer to Appendix A-6, Figure E-2) c/w the corroded panel and 
connections into the permanent control panel. Wet well lighting appears to be in poor condition 
(Refer to Appendix A-6, Figure E-3). It is recommended that this is replaced in the next 2 years.  
 
Electrical controls appear to be in good condition. The Milltronics MultiRanger appears to be new 
with the remainder of the controls in good condition but closer to the end of their lifecycle. It is 
recommended the controls and panel be replaced in the next 10 years. The process 
instrumentation inside the wet well appears to be in fine condition however they could not be 
properly inspected without entry into the wet well. 

9.3 Process Mechanical 

There is surface corrosion on the pipes, and valves within the pump station and may need to be 
replaced within the next 5 years. The pumps were not visible at the time of the review. 

9.4 Civil 

Asphalt: Good condition. Asphalt contains little to no cracking and some patched areas that 
appear they will sufficient last. 
 
Drainage: Good. Little to no ponding on site, all water drains to the road. 

9.5 Cost Summary and Recommendations  

A summary of estimated costs and recommendations are provided for the SPS No. 5 in the 
following tables. 
  



Casselman Water and Wastewater Infrastructure Master Plan 
Technical TM1A, Casselman Water Treatment Plant and Sewage 
Pumping Stations Condition Assessment 
 
 

 

J.L. Richards & Associates Limited November 18, 2022 
JLR No.: 16953-118 -45- Revision: DRAFT 

 

Table 18: Summary of SPS No. 5 Condition Assessment Recommendations and Estimated Costs 
Near Term (2022-2027) 

Discipline 
Opinion of 

Probable Cost Description 

Architectural - N/A 

Structural - N/A 

Electrical, I&C $4,500 
Wet Well Lighting, Connection panel demolition 
(Optional) 

Mechanical/Process $20,000 Piping and valves within the wet well. 

Civil - N/A 

Overall Subtotal $24,500  

Engineering and 
Contingency (30%): 

$7,350  

ROUNDED TOTAL $32,000  

 

Table 19: Summary of SPS No. 5 Condition Assessment Recommendations and Estimated Costs 
Mid Term (2027-2032) 

Discipline 
Opinion of 

Probable Cost Description 

Architectural - N/A 

Structural - N/A 

Electrical, I&C $80,000 New Control Panel, Programing and Commissioning. 

Mechanical/Process - N/A 

Civil - N/A 

Overall Subtotal $80,000  

Engineering and 
Contingency (30%): 

$24,000  

ROUNDED TOTAL $104,000  
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Table 20: Summary of SPS No. 5 Condition Assessment Recommendations and Estimated Costs 
Long Term (2032-2042+) 

Discipline 
Opinion of 

Probable Cost Description 

Architectural - N/A 

Structural - N/A 

Electrical, I&C - N/A 

Mechanical/Process - N/A 

Civil - N/A 

Overall Subtotal -  

Engineering and 
Contingency (30%): 

- 
 

ROUNDED TOTAL -  

10.0 SPS No. 6 Condition Assessment and Cost Summary 

10.1 Architectural  

Building Envelope: The building envelope consists of brick veneer and prefinished fiber cement 
board, complete with prefinished ventilated metal soffit, and fascia, which all appear to be in good 
condition. All exterior doors appear to be original to the building construction. The exterior doors 
and louvres are in good condition. The exterior caulking around all exterior openings is in good 
condition. The glass blocking is in good condition with no sign of damage or leakage. 
 
Roof: The roof was visually inspected from the ground level and appears to be an asphalt shingle 
dutch roof, with an anticipated life span of approximately 30 years. The roof appears to be in poor 
condition with some signs of damage. Roof should be replaced with in the next 10 years. 
 
Interior: The walls throughout the building consist of painted and exposed CMU. The walls are in 
good condition with no areas showing visible signs of damage. The flooring is primarily exposed 
concrete with the laboratory room having vinyl composite tiles. The flooring throughout was in 
good condition. 

10.2 Structural 

SPS No. 6 is a single-storey structure with a pitched gable roof and a basement area accessible 
by ladder. The structure consists of wooden roof trusses supported on CMU walls and poured 
concrete foundation walls and footings. The pump station appears to be in good condition. With 
a well sealed building envelope and regular maintenance the structure is anticipated to last the 
service life of the building. 
 
There is a fibreglass well outside of the pump station complete with aluminum access hatches 
and davit arm. The review of the pump station was limited to the elements above grade and the 
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easily visible elements from the top of the well. The well appears to be in good condition. Refer 
to Appendix A-7, Figures S-1 to S-8. 
 
The paint coating on the bollards around the driveway is delaminating exposing the base metal. 
This paint coating should be touched-up as part of regular maintenance to extent the service life 
of these bollards. Refer to Appendix A-7, Figure S-9. 

10.3 Electrical, I&C 

All building and process electrical appear to be in excellent condition. Replacement is unlikely 
required for the next 25 years. The process instrumentation inside the wet well appears to be in 
good condition however they could not be thoroughly inspected without entry into the wet well. 

10.4 Building Mechanical 

The generator, unit heater, sink, water heater, municipal water pipes and appurtenances appear 
to be in good condition. 

10.5 Process Mechanical  

The pipes in the pipe gallery appear to be in good condition. The pumps were not visible during 
the review. 

10.6 Civil  

Fence: Good condition. No issues of note. 
 
Asphalt: Good condition. No issues of note. 
 
Drainage: Good. No major ponding, few very minor locations of minimal ponding. Refer to 
Appendix A-7, Figure C-1. 

10.7 Cost Summary and Recommendations  

A summary of estimated costs and recommendations are provided for the SPS No. 6 in the 
following tables. 
 

Table 21: Summary of SPS No. 6 Condition Assessment Recommendations and Estimated Costs 
Near Term (2022-2027) 

Discipline 
Opinion of 

Probable Cost Description 

Architectural - N/A 

Structural $2,500 Touch-up paint on bollards. 

Electrical, I&C - N/A 

Mechanical/Process - N/A 

Civil - N/A 
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Discipline 
Opinion of 

Probable Cost Description 

Overall Subtotal $2,500  

Engineering and 
Contingency (30%): 

$750  

ROUNDED TOTAL $3,000  

 

Table 22: Summary of SPS No. 6 Condition Assessment Recommendations and Estimated Costs 
Mid Term (2027-2032) 

Discipline 
Opinion of 

Probable Cost Description 

Architectural - N/A 

Structural - N/A 

Electrical, I&C - N/A 

Mechanical/Process - N/A 

Civil - N/A 

Overall Subtotal -  

Engineering and 
Contingency (30%): 

-  

ROUNDED TOTAL -  

Table 23: Summary of SPS No. 6 Condition Assessment Recommendations and Estimated Costs 
Long Term (2032-2042+) 

Discipline 
Opinion of 

Probable Cost Description 

Architectural - N/A 

Structural - N/A 

Electrical, I&C - N/A 

Mechanical/Process - N/A 

Civil - N/A 

Overall Subtotal -  

Engineering and 
Contingency (30%): 

-  

ROUNDED TOTAL -  

11.0 Elevated Water Storage Tank 

The Casselman elevated tank is located at 758 Brebeuf Street, was constructed in 1977, and has 
a holding capacity of approximately 1,575 m3. The Municipality’s operating authority, OCWA, 
retained Landmark Municipal Services to complete an inspection of the elevated water storage 
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facility. The review was completed in 2019 and consisted of an inspection of the exterior and 
interior tank surfaces, completed using a remotely operated vehicle (ROV), and inspection of the 
tank’s protective coatings and linings. The inspection findings set forth several recommendations 
with associated probable costs. These are summarized in the following Table. Refer to 
Appendix B for the full report. For the purposes of this condition assessment, the 2019 
recommendation costs have been escalated by 30% to account for inflation for the present year. 

Table 24: Summary of Elevated Water Storage Tank Inspection Recommendations and Estimated 
Costs (Landmark, 2019) 

Discipline 
Opinion of 

Probable Cost Description 

Siteworks $ On Request  Resurface asphalt driveway 

Security 

$ On request 
 

No Charge 

Security fence around tank perimeter 

 

Install 2pc keyed “Village of Casselman” padlock on 
hatch to tank interior 

Valve Chamber $5,500 Surface prep and paint valves and piping 

Ladder Upgrades $72,000 

Remove existing 15” wide aluminum ladders and 
replace with16” wide code compliant ladder – coated – 
zinc, epoxy, urethane  

Remove existing fall arrest system and replace with 
new, certified FRL system  

Install cable aluminum cable tray system and relocate 
antenna cables 

Reinstall existing ladder rest seats (2 pc) 

(Fall arrest trolleys are available for $875 ea.) 

Accessories  

$2,400 
 
 
 

$3,800 
 

$500 
 

$400 
 
 
 

$3,500 

30 ft Kickplate required on roof handrail to center of 
roof 

 

Upgrade aircraft warning light to L.E.D. fixture and 
relocate with $ 3,800 shorter mast for safer 
accessibility 

Replace corroded D rings with Stainless Steel 

 

Surface prep and paint dismount mast ‘Safety Yellow’ 

 

Perform RF Study and post warning signage per 
Safety Code 6:   $ 3,500  

Health Canada 

Confined Space & 
Rescue 

$8,600 
 
 
 
 

$400 

Install 2pc rescue port base required 

- Beneath intermediate landing (at shell manway)  

- Beneath top landing 

 

Surface prep and paint rescue port base ‘Safety 
Yellow’ 
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Discipline 
Opinion of 

Probable Cost Description 

Coatings and Linings  

$ 4,000 
 
 
 
 

$ 12,000 
 
 

$ 2,500 
 

$ 10,000 

 

$ 25,000 

 

Clean and remove tank sediment: Disinfect tank 
interior per AWWA C652-11 Method #2. Vacuum 
truck/ off-site disposal (if required) is extra  

 

Power wash clean the exterior of the concrete 
pedestal    

 

Touch-up corroded areas on tank roof as required    

 

Touch-up corroded areas within tank interior     

 

Surface prepare and coat the Stainless-Steel Mixing 
System 

Overall Subtotal 2019 $ 150,600  

Overall Subtotal 2022 
(Escalated 30%) 

$ 195,780  

Engineering and 
Contingency (30%): 

$ 58,734  

ROUNDED TOTAL $ 255,000  
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Appendix ‘A-1’ 
WTP Condition Assessment Photos  



Architectural  

 

 

Figure A-1: Storage Room Spalling Back 

 

 

Figure A-2: Office Room Spalling Back 

 



 

Figure A-3: Office Room Spalling Back 

 

 

Figure A-4: Office Lab Room Spalling Brick 

 



Structural 

 

Figure S-1: Casselman Water Treatment Plant 

 

Figure S-2: Plant Exterior 



 

Figure S-1: Plant Exterior – Generator and Garage Addition 

 

Figure S-2: Chemical Room Roof Structure 

 



 

Figure S-3: Typical Condition of Masonry Walls and Joists  

 

Figure S-4: Actiflo Room  



 

Figure S-7: Tall, Slender Racking with no Lateral Support 

 

Figure S-8: No Seismic Bracing on Mechanical Unit 



 

Figure S-9: No Lateral Bracing on Suspended Pipe  

 

Figure S-10: No Lateral Bracing on Mechanical Unit 



 

Figure S-11: Corrosion on Emergency Generator Anchors 

 

Figure S-12: Bollards Around Generator 



 

Figure S-13: Corrosion on Handrail Anchors 

 

Figure S-14: Water Ponding on Balcony 



 

Figure S-155: Honeycombing on Underside Balcony 

 

Figure S-66: No Lateral Restraints on Chemical Tanks 

 



 

Figure S-17: Staining on Containment Slab 

 

Figure S-18: Chemical Tanks in Storage Room A 



 

Figure S-19: Chemical Tank Not Laterally Restrained 

 

Figure S-20: No Seismic Anchors on Pump Stands 



 

Figure S-21: Penetration in Roof Deck 

 

Figure S-22: Corrosion on Dividing Wall of Actiflo Tank 



 

Figure S-23: Corrosion on Dividing Walls of Actiflo Tanks 

 

Figure S-24: Severe Corrosion on Actiflo Tank Rim and Guardrail Baseplate 



 

Figure S-25: Severe Corrosion on Actiflo Tank Rim and Guardrail Baseplate 

 

Figure S-26: Corrosion on Steel Structure 



 

Figure S-27: Masonry Walls with no Visible Lateral Bracing 

 

 

Figure S-28: Crack in Slab-on-Grade 



 

Figure S-7: Exterior Garage Flashing Detached from Structure 

 

  



Electrical, I&C 

 

Figure E-1: Distribution panel C and Transformer 

 



 

Figure E-2: Pump controller 

 



 

Figure E-3: Chlorine Exhaust Field Control Panel 

 



 

Figure E-4: Storage Room B Lighting 

 



 

Figure E-5: Panel and TX A 

 



 

Figure E-6: Telecom  

 



 

Figure E-7: Differential Pressure Transmitters 

 



 

Figure E-8: FCP-21, FCP-22 

 



 

Figure E-9: ACP-01  



 

Figure E-10: Unlabelled E-Stop 

 



 

Figure E-11: Partially blocked lighting panel 

 

Building Mechanical  

Process Mechanical  

M-1 

Civil 



 

Figure C-1: Rusting Large Fence Gate 

 

Figure C-1: Gaps at Base of Curling Fence Fabric 



 

Figure C-2: Asphalt Cracking - Operating Yard Entrance 

 

Figure C-3: Asphalt Cracking - Rear Yard Door and Parking Area 



 

Figure C-4: Asphalt Deterioration - Lower Ramp Entrance 



 

Figure C-5: Asphalt Deterioration - Lower Main Parking Area 

 



 

Figure C-6: Major Ponding in Lower Main Parking Area 



 

Figure C-7: Rear Yard Roof Drain Outlet Pooling Against Building 

 

 

 



 

 

 

 

 

 

 

 

 

Appendix ‘A-2’ 
SPS No. 1 Condition Assessment Photos  



Structural 

 

Figure S-1: Sewage Pump Station 1 

 

Figure S-2: Sewage Pump Station 1 



 

Figure S-3: Sewage Pump Station 1 Interior 

 

 

Figure S-4: Scaling and Deterioration of Exterior Slab 



 

Figure S-5: Ponding Beneath Pumps 

 

 

Figure S-6: Unsupported Pipe 

 



Electrical, I&C 

 

Figure E-1: Outdoor Receptacle Missing Cover 

 

 

Figure E-2: Boiler Panel  



 

Figure E-3: Failed Analog Input Card (ACP-100) 

 

Civil 

 

Figure C-1: Minor Ponding at Asphalt Edge at Entrance to Parking Area 

 



 

 

 

 

 

 

 

 

 

Appendix ‘A-3’ 
SPS No. 2 Condition Assessment Photos  



Structural 

 

Figure S-1: Sewage Pump Station 2 

 

Figure S-2: Corrosion on Access Hatch Hinges and Davit Arm Baseplate 



 

Figure S-3: Corrosion on Davit Arm Baseplate 

 

Figure S-4: Generator on Pad with Flexible Piping 

 

  



Electrical, I&C 

 

Figure E-1: Existing Distribution Panel 

 

 

Figure E-2: Wet Well Junction boxes and EYS fittings  



 

 

Figure E-3: Abandoned Junction Box 

 

  



Civil 

 

Figure C-1: Multitude of Minor Cracks 



 

Figure C-2: Broken Roadside Curb and Ponding 



 

Figure C-3: Covered and Deteriorating Wooden Curb 



 

Figure C-4: Minor Ponding on Site 

 



 

 

 

 

 

 

 

 

 

Appendix ‘A-4’ 
SPS No. 3 Condition Assessment Photos  



Structural 

 

Figure S-1: Sewage Pump Station 3 

 

Figure S-2: Corrosion on Access Hatch Hinges and Davit Arm Baseplate 



 

Figure S-3: Significant Corrosion on Exposed Reinforcing Steel 

 

Figure S-4: Generator on Pad with Flexible Piping 

 

  



Electrical, I&C 

 

Figure E-1: Exterior Panel Corrosion 

 



 

Figure E-2: Obsolete Controls 

 



 

Figure E-3: Wet Well EYS fitting  

 

 

 



Civil 

 

 

Figure C-1: Asphalt Cracking and Entrance Ponding 

 

 

Figure C-2: Minor Ponding Beside Wet Well within a Small Crack  



 

Figure C-3: Ponding at Site Entrance 

 



 

 

 

 

 

 

 

 

 

Appendix ‘A-5’ 
SPS No. 4 Condition Assessment Photos  



Structural 

 

Figure S-1: Sewage Pump Station 4 

 

Figure S-2: Top of Well 



 

Figure S-3: Interior of Well 

 

Figure S-4: Corrosion on Davit Arm Fixture Fasteners 

 

  



Electrical, I&C 

 

Figure E-1: Transformer Corrosion 

 



 

Figure E-2: Loose UPS  

 



 

Figure E-3: Ageing Controls 

 



 

Figure E-4: Wet Well Junction Box Moderate Corrosion  

 

 

 

Civil 

 

Figure C-1: Site Ponding Areas and Patched Asphalt 

 



 

 

 

 

 

 

 

 

 

Appendix ‘A-6’ 
SPS No. 5 Condition Assessment Photos  



Structural 

 

Figure S-1: Sewage Pump Station 5 

 

Figure S-2: Top of Well 



 

Figure S-3: Davit Arm Fixture Fasteners 

 

Figure S-4: Interior of Well 



 

Figure S-5: Generator on Pad 

 

  



Electrical, I&C 

 

Figure E-1: Corroded Portable Generator Connection Panel 

 



 

Figure E-2: Portable Generator Connection Cable 

 



 

Figure E-3: Wet Well Lighting 



 

 

 

 

 

 

 

 

 

Appendix ‘A-7’ 
SPS No. 6 Condition Assessment Photos  



Structural 

 

Figure S-1: Sewage Pump Station 6 

 

Figure S-2: Sewage Pumping Station 6 



 

Figure S-3: Sewage Pumping Station 6 

 

Figure S-4: Top of Well 



 

Figure S-5: Interior of Well 

 

Figure S-6: Station Interior 



 

Figure S-7: Access to Basement 

 

Figure S-8: Basement 



 

Figure S-9: Paint Deteriorating on Bollards 

 

Civil 

 

Figure C-1: Minor Amounts of Ponding 

 

 



 

 

 

 

 

 

 

 

 

Appendix ‘B’ 
Casselman Composite Elevated Tank Remotely 
Operated Vehicle Inspection and Report June 10, 2019 
(Landmark, 2019)  

 



Casselman Composite Elevated Tank 
Remotely Operated Vehicle Inspection and Report 

June 10, 2019 



Landmark Municipal Services 

3091 Harrison Court 
Burlington, ON CAN L7M 0W4 
905.319.7700 Phone 
905.319.7706 Fax 

www.teamlandmark.com 

August 20th, 2019 

Ontario Clean Water Agency 
440 St-Philippe St. 
Alfred, ON  K0B 1A0 

Attn: Mr. Maurice Benoit, C.Tech, PMP 
Senior Operations Manager, OCWA 
mbenoit@ocwa.com   

Office: 613-679-4631 
Cell: 613-229-9239 

Re: LMS Job #LM19036 
Remotely Operated Vehicle Inspection & Report (ROV) – Casselman Composite Elevated Tank 

Mr. Benoit, 

A comprehensive inspection was performed at the above-mentioned potable water storage facility on 
June 10th, 2019. Tank interior surfaces were inspected with a remotely operated vehicle (ROV). The ROV 
unit and tether cable were disinfected in accordance with AWWA-C652-11 Method #2 guidelines 
(200ppm solution) prior to entry into the tank interior. Landmark’s ROV equipment is designated for 
potable water use only. 

Please find a comprehensive report enclosed as follows; 

1) Composite Elevated Tank Inspection Report  Pages 1 – 5 
2) Photographic Record of Report Pages 6 – 25 

Photographs are numbered in accordance with the
corresponding numbers throughout the report.

3) Protective Coatings & Linings Report
4) Quotation #19097 for all recommended upgrades and repairs
5) ROV Video – Electronic Copy on USB Flash Drive

Should you have any questions or comments regarding the content of this report, please contact us at 
905-319-7700.  

Yours sincerely, 
LANDMARK MUNICIPAL SERVICES 

Caelan Murray-Leung 
Project Coordinator 

Encl. 

mailto:mbenoit@ocwa.com
mailto:mbenoit@ocwa.com


 
 

 
Effective December 1st, 2016, the CSA Group updated its standards relating to fall arresters and rigid rail 
systems.  The update has resulted in the previous standard, Z259.2.1-98 (2011) (the “2011 CSA 
Standard”), being separated into two new standards: (a) CSA-Z259.2.4-15 – Fall Arresters and Vertical 
Rigid Rails; and (b) CAN/CSA-Z259.2.5-12(2016) – Fall Arresters and Vertical Lifelines.   
 
The impetus for the changes to the 2011 CSA Standard was driven by an incident in which a worker was 
critically injured while using a rigid rail type of fall protection system in 2014 – a copy of this notice is 
included at the end of this report. The Ontario Ministry of Labour’s investigation into the matter 
revealed a weakness in the design of some Class Frontal-Fixed Rail Ladder Fall Protection Systems, which 
may not adequately protect workers who fall backwards or who squat and roll backwards into a fall 
while connected by a body harness to the trolley which slides along the vertical rail. 
 
Particular to our review of the subject potable water storage facility is CSA-Z259.2.4-15 – Fall Arresters 
and Vertical Rigid Rails (“2016 CSA Standard”). Generally, the revisions included in the 2016 Standard fall 
into 3 categories: (i) increased compatibility requirements between fall arresters, harnesses, and vertical 
rigid rail systems. These changes can primarily be found in sections 4.3.5, 4.4, and 4.5; (ii) the addition of 
4 new mandatory testing requirements for rigid rail systems, which can be found in sections 5.3 through 
6.4; and (iii) new marking requirements in sections 7.1, 7.2, and 7.3. 
 
As per section 5.3.1, all new testing requirements must be met in order for the rigid rail system to be 
certified as compliant under the 2016 CSA Standard. 
 
Landmark has followed up with the CSA Group in an attempt to determine the status of the exiting FRL’s 
system compliance. In the case of fall arresters and vertical rigid rails, it appears that the current system 
has not been certified by the CSA Group with respect to the new 2016 Standard.  
 
Please refer to quotation #Q19097 for pricing to remove and replace the existing fall arrest system with 
Honeywell Safety Products – “Soll GlideLoc” who are compliant with the new 2016 Standard. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 
This report has been prepared by Landmark Municipal Services for the Ontario Clean Water Agency. 
 
This report has been prepared in order to provide the facility owner with a detailed description of the 
following: 
 
The present condition of interior and exterior coatings, any pitting and/or corrosion on the interior of 
the water retaining vessel, the apparent condition of exposed foundations and the status of and 
recommendations for upgrades on safety equipment and other facility appurtenances. 
 
Landmark Municipal Services has not performed a design review, an ultrasonic, x-ray, or destructive 
and/or non-destructive testing unless stated in the report.  Comments and recommendations are based 
on visual inspection only and represent Landmark’s professional judgement in reference to industry 
standards and best practices. This report may be based on information provided to Landmark which has 
not been independently verified. Its accuracy is limited to the time period and circumstances in which it 
was made. It was prepared for the specific purposes described in the report. 
 
Any estimates regarding construction costs represent Landmark’s judgement in light of our experience. 
Since Landmark has no control over market conditions, we do not make any representations or 
guarantees whatsoever with respect to such estimates or their potential variance from actual 
construction costs or schedules. Landmark accepts no responsibility for any potential losses.  
 
In the case of subsurface, environmental or geotechnical conditions, the report may be based on limited 
testing and on the assumption that such conditions are uniform and not variable either geographically 
or over time. Landmark makes no other representations or warranties whatsoever and accepts no 
responsibility for any events that may have occurred since the report was prepared. 
 



3091 Harrison Court, Burlington ON L7M 0W4
Tel: (905 ) 319-7700       
Fax: (905)  319-1373
www.teamlandmark.com

Contact
Title
Phone
Cell:
Email

Tank Capacity
Tank Type Year Built
Dwg's Available Tank Diameter
Dwg's Reviewed Pedestal Diameter
Coating System HWL

LWL
Grade Elev.
Tank Height

C O M P O S I T E   E L E V A T E D   T A N K   I N S P E C T I O N   R E P O R T

Landmark Contract No.

30-Aug-19P. Furtado

Inspected By

Unknown

Last Inspection DateInspection Date

10-Jun-19LM19036

Report Date

OWNER / CONTACT

 Project Location Casselman Elevated Tank

756 Brebuf Street

Inspector

 Address

Mr. Maurice Benoit
Service Operations Manager (OCWA)

613.679.0631

Unknown

TANK DESCRIPTION

Village of Casselman

350,000 Imperial Gallons

Casselman, ON

Lining System

613.229.9239

Age of Paint

Constructor

365 ft. - 4 in.Overcoat - Epoxy / Polyurethane

MBenoit@ocwa.com  

1977
38 ft.
38 ft.

No
No

 Owner

Plural Component Polyurethane 295 ft. - 10 in.
217 ft.

Landmark Structures Co.
Elevated Tank

Exterior Overcoat and Interior Lining are 11 
years old (re-done in 2008) 136 ft. - 2 in.

1

http://www.teamlandmark.com/
mailto:MBenoit@ocwa.com
mailto:MBenoit@ocwa.com
mailto:MBenoit@ocwa.com
mailto:MBenoit@ocwa.com
mailto:MBenoit@ocwa.com


Repairs Made During Inspection

93 --
-- --
-- --

2 40, 48, 61
-- 70
-- 47, 48, 61

47, 48, 61
2 74

89 - 90 --
-- --

29 - 34
--
-- 39, 59

91
-- 91, 93
-- --
-- --

-- 48, 62
-- 92
-- --

-- 12
-- 69, 92, 95

115 - 136
-- 153 - 156

Safety inspection and report

Clean, inspect and report

Remote Inspection & Report

Upgrade ACWL to L.E.D. with relocated mast
Relocate antenna cables

LANDINGS (2 PC)

*Please review cover letter for latest information regarding CSA Standard 
CSA-Z259.2.4-15 (Fall arresters and Vertical Rigid Rails)

Security fence around tank perimeter recommended

2pc rescue port bases required

Surface prep and coat the Stainless Steel Mixing System

2pc padlock required on hatch to tank interior

FOUNDATIONS

SUPPORT STRUCTURE

VALVE CHAMBER

Touch-up corroded areas on tank roof as required

FALL ARREST

Thank you for allowing Landmark Municipal Services to assist you in the maintenance of your elevated water storage facility.  
To maintain the integrity of your facility we recommend that you schedule your next:

2020

30ft of kickplate required on roof handrail

ACCESSORIES
Remove and replace exterior ladders 

Watertight cap installed on rescue port base 

SECURITY

Surface prep and paint valves and pipes

R E P O R T   S U M M A R Y

Cable tray system required from grade to tank roof

SITEWORKS

Remove and replace fall arrest system 

2021

COATINGS, LININGS AND METAL CONDITION

2024 *3 yrs after CIR*

Pedestal cleaning recommended

CONFINED SPACE & RESCUE SYSTEM

Re-paint rescue port base on tank roof

Replace corroded 'D' rings with S.S. 
Re-paint dismount mast on tank roof

Touch up corroded areas within tank interior

2



Photo No.
SITEWORKS

6
8

Photo No.
SECURITY
FENCE & GATES 2
HATCH LOCKS 89 - 90

Photo No.
VALVE CHAMBER
CONDITION OF VALVE CHAMBER 29 - 35
CONDITION OF PIPING 29 - 34
CONDITION OF VALVES 29 - 34
ARE THERE ANY INDICATIONS OF SETTLEMENT? 29 - 34
IS THE CONCRETE IN THE CHAMBER CRACKED, SPALLED OR LEAKING? 29 - 34
IS THERE ANY INDICATION OF PIPE MOVEMENT? 29 - 34

Photo No.
FOUNDATIONS
ARE THERE ANY INDICATIONS OF FOUNDATION SETTLEMENT? 19 - 23
IS CONCRETE CHIPPED OR CRACKED 19 - 23
IS THE SOIL AT THE BASE SATURATED OR IS THERE PONDED WATER? 19 - 23
IS THERE ANY INDICATION OF UNDERGROUND PIPE LEAKAGE? 19 - 23
IS SOIL AT BASE ERODED? 19 - 23
IS THE FOUNDATION UNDERMINED OR EXPOSED? 19 - 23

Photo No.
SUPPORT STRUCTURE
PEDESTAL EXTERIOR - IS CONCRETE CRACKED? 9 - 15
PEDESTAL INTERIOR - IS CONCRETE CRACKED? 36 - 38
IS PEDESTAL CEILING CRACKED? 37
IS PEDESTAL CEILING LEAKING? 37

Photo No.
LANDINGS (2 PC)
ARE LANDING DECKS IN GOOD CONDITION? 53 - 58, 65 - 66

ARE LANDING KICK PLATES IN GOOD CONDITION? 53 - 58, 65 - 66

ARE LANDING HANDRAILS IN GOOD CONDITION? 53 - 58, 65 - 66

53 - 58, 65 - 66

2pc padlock required on hatch to tank interior

Moderate surface corrosion

No

No

Security fence around tank perimeter recommended

Moderate surface corrosion

None 
None 

Good

No

Yes

Yes

No

No

No

REPAIRS OR MAINTENANCE REQUIRED

Surface prep and paint valves and pipes
REPAIRS OR MAINTENANCE REQUIRED

No

No

No

Yes

Yes

No

ARE SPLICES, SUPPORTS AND SHAFT CONNECTIONS IN GOOD CONDITION?

No

No

Surface cracking to entire asphalt driveway

REPAIRS OR MAINTENANCE REQUIRED

No

REPAIRS OR MAINTENANCE REQUIRED

Good

WALKWAYS / DRIVEWAYS
OVERFLOW SPILLWAY

REPAIRS OR MAINTENANCE REQUIRED

REPAIRS OR MAINTENANCE REQUIRED

3



Photo No.
ACCESSORIES
EXTERIOR DOORS & HARDWARE 23
INTERIOR DOORS & HARDWARE 24
ENTRANCE ALARM --
CHAMBER ROOF & GUARDRAIL --
LADDERS * To Valve Chamber Roof --

* To Intermediate Landing 40 - 51

* To Roof (Top Landing) 59 - 64

* On Roof 67 - 68
* To Tank Interior (From Roof) --

46, 61

* Roof Hatches to Tank Interior
89 - 90,
 91, 95

* Condition
89 - 90,
 91, 95

* Tank Access from Shell 54
* Condition 54

78 - 80
78 - 80
78 - 80
78 - 80

* Interior --
* Exterior --
* Interior 81 - 86
* Exterior --

GIN WHEEL --
ACCESS TUBE --
ROOF HANDRAIL 87

--
INSULATION * Tank --

* Riser(s) 15, 36
RISER AND OVERFLOW PIPING 15, 29, 36

AIRCRAFT WARNING LIGHTS 74

ANTENNAE * Anchorage / Mounting 73

47, 56, 60

75
TANK GROUNDING 19 - 20

--
MIXING SYSTEM 153 - 156

97 - 104
REPAIRS OR MAINTENANCE REQUIRED

Cable tray system required from grade to tank roof
Relocate antenna cables

Ladder is 15" wide (Code is 16") . Bolt sets are corroded 
throughout. We recommend replacing the ladder with new 
carbon steel painted ladders with Stainless steel hardware

Ladder is 15" wide (Code is 16") . Bolt sets are corroded 
throughout. We recommend replacing the ladder with new 
carbon steel painted ladders with Stainless steel hardware

None

REST SEATS

Upgrade ACWL to L.E.D. with relocated mast

30ft of kickplate required on roof handrail

VACUUM RELIEF UNIT

PAINT RAIL (Must be inspected 
prior to each use by. P.Eng)

Good - Hydrodynamic system (Coating Required)

Good - 2pc

Remove and replace exterior ladders 

Fair

* Surveys / Warning Signage as per 
Safety Code 6: Health Canada

CHLORINE ANALYSIS / DEAD ZONE TESTING 

Yes

Good - 1pc groundwires down exterior pedestal

Antenna cables should not be secured to ladder siderails. 
Cable tray system required from grade to tank roof

Recommended

ARE ROOF PLATE RADIAL SEAMS WELDED?

* Condition

N/A

30 ft of Kickplate required

Good

N/A
N/A - Roof Couplings Present

None

* Type

1pc - 36" diameter steel hatch, 
 1pc -  36" x 36" aluminum hatch

* Condition

Good

FLOOR MANHOLE N/A
N/A

None

16" S.S Frostproof combination vacuum relief unit / vent

* Cable Routing

Good
Good - 10" diameter Inlet/Outlet, 10" diameter overflow pipe

Fair - difficult to access. Recommend lowering the fixture and 
replacing with L.E.D.

N/A

TANK HATCHES

VENT

--None

Roof Couplings Present
N/A

Good 

30" diameter bolted manway

Good

None

Good (Minor surface corrosion to hatch collar on 36" 
Round Steel Hatch)

PAINT RAIL ACCESS

* Type

Good

LIGHTNING PROTECTION Good

16" S.S Frostproof combination vacuum relief unit / vent

N/A - Footholds present

4



Photo No.

FALL ARREST SYSTEM

--
* To Top Landing 39
* To Tank Floor Hatch 59

--
--

REPAIRS / UPGRADES OR MAINTENANCE REQUIRED

(Fall arresters and Vertical Rigid Rails)
TRANSFER STATION 'D' RINGS

Photo No.
* To Intermediate Landing 52
* To Roof 63

67
91
39

CONFINED SPACE & RESCUE
RESCUE PORT BASES

Photo No.

48

62
92

No

*Please review cover letter for latest information regarding CSA Standard CSA-Z259.2.4-15 

Moderate surface corrosion
* At Top of Vertical Ladder

* At Intermediate Landing (Shell 
manway)

Alum TS Rail

Re-paint dismount mast on tank roof

Yes

* On Roof

--

YES / NOLOCATION

--

Re-paint rescue port base on tank roof
2pc rescue port bases required
REPAIRS OR MAINTENANCE REQUIRED

CONDITION

* At Centre of Tank Roof Yes 

No

Alum TS Rail
N/A

Yes - Dismount mast Replace with S.S.

Remove and replace FRL system

No

Remove and replace fall arrest system 

Replace with S.S.

LOCATION

Yes

Replace corroded 'D' rings with S.S. 

Replace with S.S.
CONDITION

REPAIRS OR MAINTENANCE REQUIRED

* At Tank Access Hatch
--

YES / NO

* To Roof (Access Tube)
N/A

* To Valve Chamber Roof
SYSTEM TYPE COMMENTS

--

Remove and replace FRL system
--
--* To Tank Interior

N/A
LADDER LOCATION

* At Bottom of Vertical Ladder Yes Replace with S.S.

5
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5 
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Security fence around tank  
perimeter recommended 
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11 

13 
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20 

22 

17 

19 
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30 

32 

29 

31 

26 

28 

25 

27 

Surface prep and paint valves 
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34 

36 

38 

40 

33 

35 

37 

39 

Refer to cover letter for latest update on FRL 
Fall Arrest system compliance under CSA 

Remove and replace fall arrest system 

Ladder is 15” wide (Code is 16” wide).  
Ladder replacement required 
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42 

44 

46 

48 

41 

43 

45 

47 

Antenna cables should not tied to ladder 
 siderails. Cable tray required 

Rescue port base required beneath landing 
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62 

64 

61 

63 

58 

60 

57 

59 

Remove and replace fall arrest system 

Antenna cables should not tied to ladder 
 siderails. Cable tray required 

Rescue port base required beneath landing 

Ladder is 15” wide (Code is 16” wide).  
Ladder replacement required 
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66 

68 

70 

72 

65 

67 

69 

71 

‘D’ rings required on roof handrail 
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74 

76 

78 

80 

73 

75 

77 

79 

Upgrade to L.E.D. fixture and relocate  
for safer accessibility 
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84 

86 

88 

81 

83 

85 

87 

Kickplate required on roof handrail 
 to center of roof 
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90 

92 

94 

96 

89 

91 

93 

95 

Watertight cap installed during inspection 

Padlock required on hatch  Padlock required on hatch  

Replace corroded ‘D’ ring with S.S. 

Surface prep and paint dismount mast Surface prep and paint rescue port base 
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99 
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130 

132 
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136 

129 

131 

133 

135 

Refer to Coatings & Linings Condition Letter for 
recommendations 
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149 

151 



Surface prep and paint all stainless steel items 
within tank 
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Burlington, ON CAN L7M 0W4 
905.319.7700 Phone 
905.319.7706 Fax 
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August 20th, 2019 
 
Ontario Clean Water Agency 
440 St-Philippe St. 
Alfred, ON  K0B 1A0 
 
Attn: Mr. Maurice Benoit, C.Tech, PMP 

Senior Operations Manager, OCWA 
mbenoit@ocwa.com   

 
Office: 613-679-4631 
Cell: 613-229-9239 
 
Re: LMS Job #LM19036 

Remotely Operated Vehicle Inspection & Report (ROV) – Casselman Composite Elevated Tank 
– Protective Coatings & Linings Report 

 
Mr. Benoit, 
 
An ROV underwater camera tank inspection was performed at the above-mentioned potable water 
storage facility on June 10th, 2019.  The ROV unit and tether cable were disinfected in accordance with 
AWWA-C652-11 Method #2 guidelines (200ppm solution) prior to entry into the tank interior. 
Landmark’s ROV equipment is designated for potable water use only. 
 
Note: Possible issues and defects can only be visually assessed with the ROV. 
 
This letter is a summary of my findings and recommendations for the above noted water storage tank 
and the protective coating and lining system. 
 
Exterior 
 
The exterior of this tank was overcoated about 11 years ago with what appears to be an epoxy / 
urethane type of system which is good condition. Due to ultraviolet degradation, sheen level loss is 
moderate. There is some staining on the roof, likely mildew or Lichen. There is some surface corrosion of 
the dismount post and rescue port. 
    
Dry Film Thickness (DFT) readings were taken according to ASTM D1186, Method B or SSPC PA2 Type B 
Magnetic Fixed Probe Gauge, results as follows: 

• Exterior roof dry film thickness (DFT) readings of the tank roof range as low as 15 mils to a high of 
27 mils, with the average being 23 mils. 

• Exterior shell dry film thickness (DFT) readings ranged from 14 to 23 mils, with an average of 19 
mils.  

 
 
 
 

mailto:mbenoit@ocwa.com
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Interior 
 
The interior of this tank was re-lined approximately ten (10) years ago with what appears to be a plural 
component polyurethane which is in fair condition. There are a few corrosion cells on the shell, some of 
them on the weld seams and others on the plate itself. The floor could not be inspected due to the 
buildup of 1 to 3 cm’s of fine sediment.  
 

• Interior roof dry film thickness (DFT) readings of the tank roof just inside the hatch range as low as 
27 mils to a high of 50 mils, with the average being 40 mils. 

 
 
Recommendations – Exterior 
 
The exterior coating is not in urgent need of any maintenance at this time but should be re-evaluated 
during the next inspection. 

 
 
Recommendations – Interior 
 
The interior lining should be touched up within the next 2 to 3 years to prevent any leaks from 
aggressive corrosion cells. These corrosion cells should be repaired by pool welding before touching up 
with an NSF 61 approved epoxy. The stainless steel mixing system should be surface prepared and 
coated with an Epoxy system. 
 
Yours Sincerely, 
Landmark Municipal Services 

 
David Baker,  
NACE Certified Coating Inspector – Level 2, CIP #329173 



Landmark Municipal Services 
3091 Harrison Court 
Burlington, ON CAN L7M 0W4 
905.319.7700 Phone 
905.319.7706 Fax 

www.teamlandmark.com 

August 20th, 2019 

Ontario Clean Water Agency 
440 St-Philippe St. 
Alfred, ON  K0B 1A0 

Attn: Mr. Maurice Benoit, C.Tech, PMP 
Senior Operations Manager, OCWA 
mbenoit@ocwa.com   

Office: 613-679-4631 
Cell: 613-229-9239 

Re: LMS Job #LM19036 
Remotely Operated Vehicle Inspection & Report (ROV) – Casselman Composite Elevated Tank 
– Recommended Upgrades (#Q19097)

Mr. Benoit, 

Landmark Municipal Services is pleased to provide budgetary pricing for the following repairs & upgrades 
at the above-mentioned potable water storage facility. Please note that H.S.T. is not included. 

Siteworks 

1. Resurface asphalt driveway $ On Request 

 Security 

2. Security fence around tank perimeter recommended $ On Request 

3. Install 2pc keyed ‘Village of Casselman’ padlock on hatch to tank $ No Charge 
interior

Valve Chamber 

4. Surface prep and paint valves and piping $ 5,500 

Accessories 

5. Ladder Upgrades: $ 72,000 
- Remove existing 15” wide aluminum ladders and replace with

16” wide code compliant ladder – coated – zinc, epoxy, urethane 
- Remove existing fall arrest system and replace with new, certified

FRL system 
- Install cable aluminum cable tray system and relocate antenna cables
- Reinstall existing ladder rest seats (2 pc)

Fall arrest trolleys are available for $875 ea. 

mailto:mbenoit@ocwa.com
mailto:mbenoit@ocwa.com


 

6. 30 ft Kickplate required on roof handrail to center of roof  $ 2,400 
 

7. Upgrade aircraft warning light to L.E.D. fixture and relocate with  $ 3,800 
shorter mast for safer accessibility 
 

8. Replace corroded D rings with Stainless Steel    $ 500 
 

9. Surface prep and paint dismount mast ‘Safety Yellow’   $ 400 
 

10. Perform RF Study and post warning signage per Safety Code 6:   $ 3,500 
Health Canada 
 

 
Confined Space & Rescue 

11. Install 2pc rescue port base required      $ 8,600 
- Beneath intermediate landing (at shell manway) 
- Beneath top landing 

     
12. Surface prep and paint rescue port base ‘Safety Yellow’   $ 400 

 
Coatings and Linings – (Refer to Protective Coatings and Linings Report) 

13. Clean and remove tank sediment     $ 4,000 

Disinfect tank interior per AWWA C652-11 Method #2. Vacuum truck 
/ off-site disposal (if required) is extra 

14. Power wash clean the exterior of the concrete pedestal   $ 12,000 
 

15. Touch-up corroded areas on tank roof as required   $ 2,500 
 

16. Touch-up corroded areas within tank interior    $ 10,000 
 

17. Surface prepare and coat the Stainless Steel Mixing System  $ 25,000 
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Fixed Rail Ladder (FRL) Fall Protection System 

Issued: May 20, 2014

Content last reviewed: May 2014 

Disclaimer: This resource has been prepared to help the workplace parties understand some of their obligations under the Occupational Health and Safety 

Act (OHSA) and regulations. It is not legal advice. It is not intended to replace the OHSA or the regulations. FOR FURTHER INFORMATION PLEASE 

SEE FULL DISCLAIMER

Hazard summary

A worker descending a vertical ladder on a water tower in 2014 was critically injured after falling five metres while properly using a Class Frontal-Fixed 

Rail Ladder (Class FRL) Fall Protection System. A Class FRL Fall Protection System is a type of vertical fall protection using a permanently installed 

metal rail anchoring system with an automatic fall arresting device called the "trolley" or "carriage". 

The investigation revealed a weakness in the design of some Class FRL Fall Protection Systems, which may not adequately protect workers who fall 

backward or who squat and roll backwards into a fall while connected by a body harness to the trolley which slides along the vertical rail. If a worker 

leans back, the trolley’s internal braking system can be pulled off the rail, allowing the trolley to slide down the rail. If a worker falls backwards or squats 

and rolls backward into a fall (as opposed to falling straight down or inwards towards the ladder) the trolley may not lock, allowing a worker to fall 

freely. In the 2014 incident, the worker fell from a water tower ladder as shown in Figure 1.

Figure 1: How the water tower worker fell

A. The worker is descending properly using the fall protection system. 

B. The worker bends at the waist. 

C. The worker’s legs fold into a squat position while the worker’s hands catch the next rung. The squat position allows the trolley to travel below the 

height of the worker’s knees. 

D. As the worker begins to roll backward their hands release from rung, and the tension in the trolley connection increases enough to remove all the 

slack out of the full body harness and slide the chest D-ring towards the waist. 

E. This tension in the connection to the trolley forces the worker into a tight squatting position while rotating around the rung that the worker’s feet 

are on. 

F. The trolley connection remains in tension as the trolley travels below the rung that the worker’s feet are on.

G. The connection to the trolley, now in tension between the worker’s legs prevents the engagement of the braking mechanism that would stop the 

workers motion. 

H. The worker, with back to the ladder, continues to fall head first while still attached to the fall protection system. 

In 2010, the Ministry of Labour published a similar Alert, Class Frontal Fixed Rail Ladder (FRL) Fall Protection System, Alert #26/0510, after a worker

was injured after falling back, then down 20 metres from a ladder attached to a tower while using a Class FRL Fall Protection System. In 2010, the 

investigation determined that the Class FRL Fall Protection System might not adequately protect workers who fall backward in a standing position.

Locations and sectors 

Page 1 of 2Alert: Fixed Rail Ladder (FRL) Fall Protection System | Ministry of Labour
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Class FRL Fall Protection Systems are used on vertical access ladders which normally do not have a cage, such as the ladders on communication towers, 

chimneys and water tanks (towers).

Precautions 

Even though a Class FRL Fall Protection System may be currently certified to CSA standards and/or have a CSA standards stamp on the side of the 

trolley unit, this should not be interpreted to guarantee worker safety and employers should not rely on such a stamp. Further investigations into the

system are needed to ensure the system protects against a squatting position/rollback fall or a fall backwards.

Class FRL Fall Protection Systems whose design characteristics require the connection between the worker and the trolley to be in tension and where the 

trolley remains disengaged regardless of the tension force applied should not be used. Employers must take reasonable precautions to protect workers in 

these circumstances. This may include using alternative fall protection or access systems, as appropriate, for the adequate protection of the health and 

safety of workers using vertical access ladders.

Employers who own or rent structures which have a Class FRL Fall Protection System installed must ensure that the Class FRL Fall Protection System is

capable of protecting a worker in the case of a squatting position/rollback fall or a fall backwards. The Ministry recommends that employers contact the

manufacturer to ensure that the particular Class FRL Fall Protection System is capable of protecting a worker from any type of fall (including a backward 

fall and falling from a squatting position) before it is used.

Note: This Alert replaces the Class FRL Fall Protection System, Alert #26/0510 published in 2010 by the Ministry of Labour.

Resources

For more information contact:

Infrastructure Health and Safety Association

www.ihsa.ca

Or contact the Ministry of Labour Health & Safety Contact Centre toll-free at 1-877-202-0008.

For further reference see also:

Ministry of Labour

Ontario.ca/labour

ServiceOntario e-laws

www.e-laws.gov.on.ca

Remember that while complying with occupational health and safety laws, you are also required to comply with applicable environmental laws.

Please photocopy Ministry of Labour Alerts, distribute them widely and post them where people will see them.

ISSN: 1195-5228 

Tweet 7
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Storage Tank Maintenance
Extend Service Life
Single Source Responsibility

Expert Inspection, Maintenance And Repairs 
For All Types Of Water Storage Tanks

Municipal Services
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Expert inspection, maintenance, 
and repairs for all types  
of water storage tanks
• Safe,	efficient,	issue-free	operation	of	your	water

storage infrastructure

• Full	compliance	with	all	applicable	regulations	across	Canada

Landmark	Municipal	Services	(LMS)	brings	more	than	30	years	of	
insight	and	innovation	in	water	storage	to	owners	and	operators	
of	tanks	and	systems	of	all	types.		Our	complete	range	of	services	
and	packages	provide	predictability,	continuity	and	flexibility	for	this	
essential	function	of	municipal	governments.		

Inspections
Regular,	scheduled	inspections	are	critical	for	long-term	efficiency.		
LMS	conducts	various	types	of	inspections,	all	with	comprehensive	
reports	detailing	repairs	performed	or	recommended	and	upgrade	
requirements,	with	photo	documentation	and	related	cost	estimates.		

CIR:  Clean, Inspect & Report: 	AWWA	(American	Water	Works	
Association)	recommends	that	water	storage	tanks	be	washed	out	and	
inspected	on	a	minimum	three-year	cycle.

SIR:  Safety Inspection & Report:		A	thorough	interior	and	exterior	
review	of	structure	and	operations	for	compliance	with	applicable	
government	regulations.

ROV:	 Remotely Operated Vehicle: ROV	inspections	eliminate	 
the	inconvenience	and	expense	of	taking	your	tank	out	of	service.	
LMS	provides	real-time,	in-water	evaluations	with	a	remotely	 
operated	vehicle.	

LMS	inspections	provide	a	complete	review	of	all	critical	factors:
• Site	works
• Foundations
• Support	structure
• Ladders/landings
• Accessories
• Valves	and	piping

• Metal	conditions
• Exterior	coatings
• Interior	linings
• Antenna	and

communications	equipment
• Safety	and	rescue	equipment
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Safety Upgrades and Training
LMS	can	provide	safe	access	and	rescue	systems	that	meet	or	exceed	the	requirements	of	the	Occupational	Health	&	Safety	Act	for	
“vessel	entry	and	rescue”	as	well	as	“fall	arrest.”		

Tank Modifications
Skilled	LMS	professionals	provide	practical,	proven	and	fully	engineered	modifications	for	all	types	of	storage	tanks,	leveraging	
experience	as	one	of	the	leading	tank	builders	in	North	America.		Our	vertical	integration	adds	design,	fabrication	and	coatings	
expertise	when	needed,	with	single	source	management	and	responsibility.		

Coatings and Linings
LMS	services	include	all	surface	preparation	and	recoating	of	all	interior	and	exterior	areas.		Options	range	from	spot	preparation	to	
total	blast	cleaning	with	full	containment	for	environmental	protection.		All	lining	materials	applied	to	interior	surfaces	are	ANSI	and	
NSF	61	approved.
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Inspections:
• Clean,	Inspect	&	Report	(CIR)
• Safety	Inspection	&	Report	(SIR)
• Remotely	Operated	Vehicle	(ROV)

Safety:
• Confined	space
• Fall	arrest
• Training

Maintenance:
• Tank	Asset	Management

Program	(TAMP)
• Annual	programs
• Coatings/linings

Lightning Protection:
• Design
• Installation
• Inspection

Antenna and  
Communications Systems
• Design
• Structural	fabrication	&	installation
• Inspection

Demolition
• Partial
• Total

Modifications
• Engineering
• Tank	hydrodynamic	mixing	systems
• Site	works
• Balconies/handrails
• Manholes
• Hatches
• Venting	and	vacuum	relief
• Welding	and	fabrication
• Electrical/instrumentation
• Heat	trace
• Insulation	and	cladding
• Security	systems

Landmark	Municipal	Services	•	3091	Harrison	Court
Burlington,	ON	L7M	0W4	•	905.319.7700	Phone
www.teamlandmark.com	•	info@teamlandmark.com

Landmark delivers consistent, high quality results.
Contact us today to discuss the best solution for your next project.



Landmark 
Coatings
Specialty Mobile 
Operations  

Uncompromising commitment to 

safety. World class technical skill.

Go-anywhere mobility. Landmark 

delivers factory applied quality 

to your site.



Developed and refined throughout 25 years of storage tank coatings and lining 

work, Landmark’s specialty crews work wherever you need them…on projects 

that we design, fabricate and build, or on existing infrastructure requiring repair 

and recoating.  The Society for Protective Coatings (SSPC) has recognized our 

technical skills and processes with their prestigious QP-1 certification, so you 

can rely on thoroughly tested multi-craft services on the most demanding jobs, 

with the added benefits of uncompromising safety and nationwide mobility.

We work in a wide range of applications for the private 
sector, the military and municipal authorities:

• Industrial facilities

• Terminals

• Petrochemical plants

• Water and wastewater

Safety
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Landmark’s uncompromising commitment to safety protects people, property and 

the environment. We apply equally rigorous standards for all locations, require 

ongoing training and testing for all crews, and utilize site evaluations, Hazard 

Identification and Risk Assessments (HIRA) and root cause analysis 

to continually drive performance improvement. Landmark employs the best 

available safeguards for the job, such as advanced, self-contained respiratory 

equipment on many applications. And we stay at the forefront of best practices 

and efficient reporting with our membership in ISNetworld. Core values and 

comprehensive safety and health programs, along with SSPC C-3 accredidation 

for de-leading steel structures, safeguards against environmental impact.

Skill
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .

Landmark’s technical capabilities start with specification assistance, based on in-

depth knowledge of industry suppliers and their latest products, and insights from 

our own operations. Our crews are fully equipped to perform surface preparation 

and coatings work on virtually any type of steel structure, utilizing a broad array 

of coatings including polyurethanes, 100% solids and fiberglass reinforced 

systems. Our crews perform all coatings work in accordance with the Landmark 

Quality Assurance Manual for Surface Preparation and Coating. They are trained 

to implement all of the required process controls and conduct workmanship 

inspections to meet or exceed all applicable standards and client expectations. 

Routine quality evaluations include but are not limited to:

• Measurement of environmental conditions

• Verification of surface cleanliness prior to coating or lining

• Wet and dry film thickness measurement

• Holiday testing (low or high voltage, depending on lining thickness)

Daily logs track all inspection activity, and are available upon request.

Specialized equipment enables Landmark to manage dehumidification on work in 

enclosed spaces such as tank lining and recoating, and to protect the 

environment with blast media recycling and a full or partial containment on 

exterior surface preparation and coating. In addition, site specific plans for 

environmental monitoring, hazardous material management, and disposal of 

wastes are developed for all tank rehabilitations where existng coatings contain 

toxic metals. And for high-profile projects with community impact, Landmark has 

perfected the art of translating even the most intricate graphics to the public stage 

with precise reproduction. The utilization of dust collection systems ensures 

complete extraction of dusts for not only a cleaner surface prior to paint 

application, but as well as containment of dusts generated. This provides 

necessary air exchanges for confined space work. 

Mobility
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .
Landmark capabilities are completely mobile for deployment nationwide or 

beyond, without limitations. Specially outfitted trailers move containerized 

equipment to the project site, and then serve as mobile command centers for the 

crews.  All required assets are at hand, coordinated with local supply lines as 

appropriate.

• Oil and gas exploration and production

• Aircraft fueling facilities

• Lead abatement



You can count on Landmark Mobile Specialty Coatings to reliably protect 

your investment and extend the life of critical infrastructure. Contact us 

today to discuss the best solution and a quote on your next project.

Landmark Municipal Services ULC
3091 Harrison Court
Burlington, Ontario L7M 0W4
Phone 905.319.7700 Fax 905.319.1373 

www.teamlandmark.com
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