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Public Trust in Water Utilities: Earned or Assumed?

Existing Concerns Proposed Solutions



Project Introduction

Project Background

• J.L. Richards & Associates Limited was 
retained by the Township of North Dundas 
to complete various water and wastewater 
infrastructure and upgrades.

• The Chesterville Drinking Water Supply 
System (DWSS) was one of the key 
infrastructure that was upgraded. 

Chesterville, Ontario



Existing Conditions

The Chesterville DWSS is comprised of: 

Elevated Water Tank

Chesterville Water Reservoir and Pump Station 
(underground storage reservoir and pump 

house)

Wells #5 & #6 Pump Station (sodium 
hypochlorite disinfection pump house)

Several kilometers of distribution system 
piping



Future Conditions

 

Complaints:

‘Black’ and ‘Brown’ 
Water

Elevated Levels of 
Iron and Manganese



Ontario Drinking Water Quality 
Standards (ODWQS):

Health Canada, Guidelines For Canadian 
Drinking Water Quality: Guideline Technical 

Document – Manganese (2019):

• AO: 0.02 mg/L 
• MAC: 0.12 mg/L

• Maximum allowable concentration (MAC)
• Operational guidelines (OG)
• Aesthetic objectives (AO)

• 0.3 mg/L for iron
• 0.05 mg/L for manganese

Iron and Manganese Design Objectives

Design Standards and 
Guidelines



Well 5 & 6 Water Quality

Manganese Sample Data Iron Sample Data 

AO=0.3 mg/L

AO=0.02 mg/L



Treatment Options
Potassium Permanganate 

Dosing/Filtration
Manganese Greensand 

Filtration
Chemical 

Sequestering
Manganese Dioxide 

Filtration

• Requires a new 
treatment building.

• Operates similar to 
greensand filtration but 
requires increased 
operator oversight.

• Use of potassium 
permanganate requires 
precise control, 
operationally 
challenging.

• Requires a new 
treatment building.

• Operates similar to a 
manganese dioxide 
system but requires 
potassium permanganate 
and has a lower filtration 
rate (requires more filter 
area).

• System could be 
installed within the 
existing building at the 
Chesterville Reservoir 
Pump Station. 

• Sequestering could be 
considered as a possible 
safeguard approach.

• Requires a new 
treatment building.

• Lower capital cost, 
smaller footprint, and 
increased filtration rates 
compared to the other 
filters. 



Chemical Sequestering

Removal method of Iron and 
Manganese

Provides no removal. Sequester to mitigate oxidization/precipitation 
within the system. 

AO and MAC Compliance Iron AO and manganese AO and MAC exceedance remain unchanged. 

System size Requires a duplex pump panel and storage tank, installed within the 
Chesterville reservoir building.

Treatment reliability Requires testing and continual monitoring to determine optimal 
sequestering agent and dosage.
 
Risk of discoloration if water remains in the distribution system for an 
extended period.

Estimated capital cost $25,000 - $50,000

Operational Requirements Pump maintenance, on-going chemical supply costs.



Real-time Distribution Water Quality 
Sampling 

Iron Sample Data Manganese Sample Data



Manganese Dioxide Filtration

Removal method of Iron and 
Manganese

Removal of iron and manganese through oxidization within media bed 
and filtered.

AO and MAC Compliance Removes iron and manganese to meet AOs and MAC.
 

System size Would require provision of an additional building to house the system.

Treatment reliability Reliably meet regulations and mitigate iron and manganese 
accumulation in the distribution system long term.

Estimated capital cost $1,000,000+

Operational Requirements Regular system maintenance and backwashing. Periodic (five to 10 
years) replacement of filter media.



Operations 
Supervisor:

“I can honestly say that they are an ease 
to operate. 

The water quality is fantastic even our 
toughest critic was in the office shortly 
after we started and had nothing but 
good things to say. 

They commented that the staining in 
their toilets has disappeared. When they 
are happy rest assured the rest of the 
Town will know it. 

As for the performance the attached lab 
report speaks for itself.”



Treated Water Quality

Iron Sample Data Manganese Sample Data



Staying Current with 
Water Quality Standards

Designing for Future 
Water Quality Standards

Prioritizing Water Quality 
in Decision-Making

Key Takeaways



www.jlrichards.ca

Meaghan Keon, MASc., P.Eng.
Environmental Engineer

Questions?
Thank you!


