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Southern Gulf Islands



Gulf Islands Groundwater

• Groundwater primary source of 
drinking water for most small 
water systems in the Gulf Islands 

• Primarily derived from drilled wells 
in bedrock 

• Fe and Mn common groundwater 
quality issue on Gulf Islands

A resort on Pender Island 



A Recent Example



Fe and Mn

• What are Fe and  Mn?

• Fe and Mn and Water Quality

• Existing Guidelines

• Recent Findings

Treatment Methods

• Methods

• Oxidation -> Filtration

• Challenges: Chlorine -> Filtration

• Case Study: Oxidation -> Filtration

New Guideline

(Proposed)

• Proposed Guideline
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Fe and Mn

• What are Iron 
and  
Manganese?

• Fe and Mn and 
Water Quality

• Existing Guidelines

• Recent Findings

• Iron is a metal that makes up about 5 percent 
of the earth's crust

• Manganese is a metal that can resemble iron in 
appearance. Manganese comprises about 0.1 
percent of the earth’s surface.

What are Iron and Manganese?
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Fe and Mn

• What are Iron and  
Manganese?

• Fe and Mn
and Water 
Quality

• Existing Guidelines

• Recent Findings

• Common in deep wells
• Strong metallic taste 
• Cause staining
• Initially colourless

Fe and Mn and Water Quality
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Fe and Mn

• What are Iron and  
Manganese?

• Fe and Mn and 
Water Quality

• Existing 
Guidelines

• Recent Findings

Guidelines for Canadian Drinking Water Quality (Feb 2017)

MAC: Maximum Acceptable Concentration

AO: Aesthetic Objective
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Treatment Methods

• Methods

• Oxidation -> 
Filtration

• Challenges: Chlorine 
-> Filtration

• Case Study: 
Oxidation -> 
Filtration

• Water Softening (Ion Exchange)

• Polyphosphate Addition

• Oxidation and Filtration

Fe and Mn Removal Methods
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Treatment Methods

• Methods

• Oxidation -> 
Filtration

• Challenges: Chlorine 
-> Filtration

• Case Study: 
Oxidation -> 
Filtration

• Most effective > 10 mg/L

• Chemical converts dissolved Fe 
and Mn into solid, oxidized forms

• Easily filtered from the water

• Chlorine most common: 
potassium permanganate, 
hydrogen peroxide can also be 
used

Oxidation -> Filtration
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Treatment Methods

• Methods

• Oxidation -> 
Filtration

• Challenges: 
Chlorine -> 
Filtration

• Case Study: 
Oxidation -> 
Filtration

• Social Beliefs

• Technical Reasons
o High TOC:  Trihalomethanes (THMs) 
o Some THMs probable carcinogens in humans or have been 

shown to be mutagenic (Health Canada 1996)

Challenges: Chlorine -> Filtration
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Treatment Methods

• Methods

• Oxidation -> 
Filtration

• Challenges: Chlorine 
-> Filtration

• Case Study: 
Oxidation -> 
Filtration

Case Study: Oxidation -> Filtration

• Small water system on North Pender island
• Surface water (lake) + groundwater (well)
• Combined treatment system 
• The upgraded treatment process: potassium permanganate 



Fe and Mn

• What are Iron and  
Manganese?

• Fe and Mn and 
Water Quality

• Existing Guidelines

• Recent 
Findings

Recent Findings

https://www.cbc.ca/news/technology/manganese-in-water-tied-to-kids-low-iq-1.973402

https://www.cbc.ca/news/technology/manganese-in-water-tied-to-kids-low-iq-1.973402


New Guideline

(Proposed)

• The proposed 
Guideline

• Proposed MAC and 
AO values

Summary



New Guidelines

(Proposed)

• The proposed 
Guidelines

• Proposed MAC 
and AO values

Proposed MAC and AO values

MAC:

The proposed MAC of 0.1 mg/L (100 µg/L) is based on neurological effects 

observed in rodents. Similar effects have been observed in epidemiological studies 

conducted in children. 

AO:

The proposed AO of 0.02 mg/L (20 µg/L) would minimize the occurrence of 

discoloured water complaints and improve consumer confidence in drinking water 

quality.
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Conclusions:

• Existing Treatment Method
• Existing Regulations
• The new proposed MAC value for Mn
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