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FACTS ON DRINKING WATER

Iron and Manganese
Iron (Fe) and manganese (Mn) are metallic elements present in many types of rock. Both are commonly found in
water. Both are essential elements required in small amounts by all living organisms.

Sources

Iron and manganese often occur naturally together. The most common sources of iron and manganese in
groundwater are naturally occurring; for example, from weathering of iron and manganese bearing minerals and
rocks, such as amphiboles, ferromagnesian micas, iron sulphides, magnetite, oxides, carbonates, and iron clay
minerals.

Iron and manganese often occur naturally in deeper wells where the groundwater may have little or no oxygen, and in
areas where groundwater flows through soils rich in organic matter.

Man-made sources include well casing, piping, pump parts, storage tanks, and other objects of cast iron or steel that
may be in contact with water.

Industrial effluent, acid-mine drainage, sewage, and landfill leachate may also contribute iron and manganese to local
groundwater.

Health Risks

Guidelines for Drinking Water Quality are of two different types:

Maximum Acceptable Concentrations (MAC) are based upon potential adverse health effects (listed in this factsheet if
applicable) but water test results that exceed these levels do not necessarily indicate any immediate health problem.
This is because whenever possible MACs are developed to be low enough that years of exposure at this level would
still only increase the health risk slightly.

However, corrective actions should be taken if water test results exceed the MAC in order to remove any potential for
increased health risk.

Aesthetic Objectives (AO) are not based upon health effects, but water test results that exceed these levels may
indicate that the water could have objectionable taste, odour, appearance or other factors.

Corrective actions are recommended if water test results exceed the AO but may not be necessary.

Aesthetic Objective for Drinking Water
Manganese or iron at concentrations above the drinking water guidelines may affect the taste, smell, or colour of well
water.

The Canadian Drinking Water Quality Guideline for iron is an Aesthetic Objective (AO) of less than or equal to 0.3
milligrams per litre (mg/L).

The Canadian Drinking Water Quality Guideline for manganese is an Aesthetic Objective (AO) of less than or equal to
0.05 milligrams per litre (mg/L).

Health effects are not expected at levels normally found in drinking water.

Water with a high concentration of iron or manganese may cause the staining of plumbing fixtures or laundry.
Manganese solids may form deposits within pipes and break off as black particles that give water an unpleasant
appearance and taste. Similarly, iron can collect and block pipes or fixtures and produce rust flakes in water. Both
substances can increase the growth of unwanted bacteria that form a slimy coating in water pipes. See our Iron and
Sulphur Bacteria fact sheet for more information.



Testing
Regularly test your well water for a standard suite of chemical parameters, including iron and manganese. Use an SCC
or CALA accredited water testing laboratory. Find a list of accredited laboratories at www.scc.ca or www.cala.ca

Get the special sampling bottles and instructions on proper sampling from the laboratory.

For more information on water testing services, please see Department of Environment’s water testing services at
www.gnb.ca/environment. Cost of analysis will vary depending on the accredited laboratory and the number of
parameters being tested.

Solutions
If iron is present above 0.3 mg/L or if manganese is present above 0.05 mg/L in the first test, get a second test to
confirm the original results.

Iron and manganese are aesthetic parameters. Aesthetic parameters may impair the taste, smell, or colour of water.
Although iron and manganese do not pose a health risk at levels normally found in drinking water, the presence of
either can indicate deteriorating groundwater quality and could indicate other problems with well water quality,
which may cause adverse health effects.

If iron is confirmed to be present above 0.3 mg/L or if manganese is confirmed to be present above 0.05 mg/L in the
well water, investigate the source of iron or manganese in drinking water. Consider the following options:

« Ifthe iron or manganese is from surface sources, such as industrial or sewage effluent, it may indicate the
presence of pathogens or other contaminants present in surface water, which may cause adverse health
effects.

«  Test your well water for other contaminants, including bacteria.
« Inspect the well construction.

«  Consider drilling a new well with proper site selection and construction to prevent contamination.

When the source of iron or manganese does not pose a health risk, treating your water is optional. You may choose to
treat your water to make it more pleasing to consume.

When the source of iron and manganese is from surface sources and other contaminants, including bacteria, are
present, consider well construction improvements or water treatment options.

Treatment
Pitcher-style carbon filtration units can reduce the levels of some forms of iron and manganese, but generally not at
levels found in groundwater. Another type of treatment device may be more appropriate.

Effective treatment methods for reducing iron levels in drinking water include
- aeration followed by filtration
« adsorption systems
« greensand filtration
« ionexchange
« oxidizing filters, including birm units

. reverse osmosis

Buy a treatment system that has been certified to meet the current NSF standards for iron reduction. NSF International
is a not-for-profit, nongovernmental organization that sets health and safety standards for manufacturers in 80
countries. See its website at www.nsf.org.

Although there are currently no treatment units certified specifically for manganese reduction, iron and manganese
are often treated at the same time by water treatment which includes oxidation, with chlorine or aeration, followed by
filtration. The treatment methods listed above for reducing iron levels are also effective at reducing manganese levels
in drinking water.



The effectiveness of each method often depends on the type of iron or manganese present, the pH of the water, and
the parameter’s relative concentration.

Once installed, re-test your water to ensure the treatment system is working properly. Maintain the system according
to the manufacturer’s instructions to ensure a continued supply of safe drinking water.

For more information on water treatment, please contact a private water treatment company.
Considerations

The concentration of iron and manganese in well water can fluctuate seasonally and vary with the depth and location
of the well and the geology of an area.

For more information, please contact the nearest regional Health Protection Branch office:

Bathurst St. Stephen Perth-Andover
165 St- Andrew Street 41 King Street 35 F Tribe Rd.

(506) 549-5550 (506) 466-7615 (506) 273-4715
Grand Falls Caraquet Tracadie

131 Pleasant Street 295, boulevard St-Pierre Ouest 3520, rue Principale
(506) 737-4400 (506) 726-2025 (506) 394-3888
Shippagan Moncton Fredericton

239B, boulevard J.D. Gauthier 81 Albert Street 300 St Mary'’s Street
(506) 336-3061 (506) 856-2814 (506) 453-2830
Campbeliton Sussex Saint John

10 Village Avenue, Unit 15 30 Moffett Avenue 55 Union Street
(506) 789-2549 (506) 432-2104 (506) 658-3022
Miramichi Edmundston Woodstock

1780 Water Street 121 Church Street 200 King Street

(506) 778-6765 (506) 737-4400 (506) 325-4408

Adapted from Nova Scotia’s The Drop on Water fact sheets
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