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YOUR HOUSEHOLD WATER QUALITY:
IRON AND MANGANESE
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Elevated levels of iron (Fe) and manganese (Mn) are two of the most common 
water quality problems in Georgia’s groundwater (Figure 1). These problems occur 
statewide in wells that access both shallow and deep groundwater sources. 

Percentage (%) of Samples Exceeding Secondary MCL*

Figure 1. A graphical summary of the statistics for iron and manganese concentration above their secondary MCLs  
based on over 44,000 household well and municipal water samples that were analyzed between January 1, 1993, and 
June 30, 2012, at the University of Georgia’s Agricultural and Environmental Services Laboratories. 

WHAT PROBLEMS ARE ASSOCIATED WITH HIGH IRON AND 
MANGANESE LEVELS?

Adverse health effects are not the main concern when household water contains 
high levels of iron and manganese. However, these metals can create an unsightly 
appearance, unpleasant taste, and stain plumbing fixtures, porcelain, and laundry.

Iron (Fe) gives water a bitter, metallic taste; creates reddish-brown stains in sinks, 
fixtures, laundry, and toilets; and promotes the growth of iron bacteria in plumbing. 
Iron bacteria use iron in the water as an energy source and form slimy growths or 
gelatinous masses in plumbing. When iron bacteria invade your well or plumbing 
they can become a serious problem, plugging filters and pump screens  
or causing an unsightly mess. The slimy or gelatinous mass of iron-bacteria  
colonies may also look like oil suspended in the water.

Manganese (Mn) gives water a bitter, metallic taste and creates suspended specks, 
sediments, and stains, which are often observed in sinks, fixtures, laundry, and 
toilets. These may range from dark gray to black in color. Elevated manganese levels 
have also been described as causing diminished flavor and color of cooked food.

AT WHAT LEVEL OF IRON OR MANGANESE WILL STAINING OCCUR?
Before you have your water tested by a 

laboratory, you may see signs that the water 
contains iron or manganese. Plumbing fixtures 
will become stained reddish brown or dark gray 
to black. These stains will be difficult to remove 
with common household cleaners. Using chlorine 
bleach in combination with high iron levels in 
water will permanently stain laundry.
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Iron (greater than 0.3 ppm) Manganese (greater than 0.05 ppm)
* United States Environmental Protection Agency (EPA) catagorized iron (Fe), manganese (Mn) and some others as 
secondary drinking water contaminants.  These contaminents in drinking water do not pose any human health risks
but can cause offensive taste, odor, color, corrosivity, foaming, and staining.  They are regulated by EPA’s Secondary
Drinking Water Standards and the concentration limit is called the Secondary Maximum Contaminant Level (MCL).
The Secondary Drinking Water Standards are not enforceable.

“Iron bacteria” can be 
a problem when iron 

concentrations are as low 
as 0.01 ppm, much lower 

than the concentration 
that causes stains!

Both iron and 
manganese can be 
removed through 

treatment.

Iron 
bacteria do 
not cause 

illness!

Element
Secondary MCL 
(mg/L or ppm)

Staining is likely at this level

Iron (Fe) 0.30

Manganese 0.05



WHY ARE IRON AND/OR MANGANESE IN MY WELL WATER?
Groundwater environments are generally low in oxygen. Iron- and manganese-containing minerals in soils, rocks, 

and sediments dissolve more rapidly in such low-oxygen conditions. This natural process of iron and manganese  
being released into the groundwater is not considered contamination; it is the inherent nature of some groundwater. 
As this water is pumped to the surface and exposed to oxygen, the process will reverse and the dissolved iron and 
manganese will precipitate or come out of the water forming colored sediment. 

It is helpful to identify the type of contamination present in your household water through simple observation. Here are some 
tips for identifying iron and manganese contamination in household water:

•	 FERROUS IRON: The reduced form of iron is present in an oxygen-free environment, such as groundwater. This form 
of iron is water soluble and colorless. The water appears to be clear when first drawn, but upon standing, rust colored 
particles settle to the bottom. 

•	 FERRIC IRON: The oxidized form of iron that forms reddish-brown insoluble precipitates. Water with a reddish-brown or 
rusty color to it comes straight from the faucet. Reddish-brown precipitates of ferric iron instantly settle to the bottom. 

•	 IRON BACTERIA: Slimy brown, red, dark gray, or black film occurs on the plumbing fixtures and/or gelatinous sludge 
develops in the pipes. Chunks of this slime sometimes dislodge from pipes producing colored water. 

•	 MANGANESE: Manganese sediment is dark gray or black.

WHAT SHOULD I DO IF I SUSPECT I HAVE HIGH IRON AND/OR MANGANESE IN MY  
WELL WATER?

It is recommended that you begin with a basic water test through your county Extension office. Because it may 
be necessary to sample for iron in water at the wellhead, as opposed to an indoor faucet, consulting your Extension 
agent prior to sampling is the preferred first step. 

Manganese removal is more straightforward than iron removal, though the two problems frequently occur together. 
The oxidation process that causes manganese and iron to stain your plumbing and laundry may also be used to 
remove these elements from your drinking and cleaning water. Physical treatments (aeration pumps) or chemical 
treatments (chlorine bleach, green sand – permanganate) may be used to oxidize manganese, causing it to form a 
sediment that can be removed by filtration. Water softeners (ion exchange) are another alternative. However, water 
softeners may only be effective up to 5 ppm of combined iron and manganese.

Oxidation can also be effective in removing iron from household water; however, based on your observations and the results of 
a basic water test, the most appropriate treatment system can be prescribed. For example:

•	 FERROUS IRON: Oxidation is required.

•	 FERRIC IRON: Filtration may suffice.

•	 IRON BACTERIA: Oxidation and disinfection are required. 

When the presence of iron bacteria is observed, oxidation by chlorination is the preferred treatment because it 
both kills iron-bacteria and removes the iron. The level of iron or manganese in your water can be used to determine 
the type of treatment that is best for your situation. Treatment systems can then be properly sized, installed, and 
maintained. 

Further details on treatment systems are provided in UGA Extension Bulletin 939, “Water Quality and Common 
Treatments for Private Drinking Water Systems,” available at your local Extension office and online at extension.uga.
edu/publications/detail.cfm?number=B939.

We recommend that you contact a certified water treatment professional to discuss these treatment options. Look 
for National Sanitation Foundation International (www.nsf.org) or Water Quality Association (www.wqa.org) certified 
treatment systems. Certification by one of these two organizations generally assures that the product will perform as 
specified. 

Reviewers: Dr. Diana MC Rashash, North Carolina State University Cooperative Extension; Dr. Kevin Masarik, Center for Watershed 
Science and Education, University of Wisconsin–Stevens Point.
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