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Hydrological Cycle
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Private Water Wells in Alberta

Approximately 400,000 to 450,000 Albertans rely upon 
privately owned water wells for their household needs.

Only 10.7 percent of respondents test water quality on an 
annual basis. 

Most survey respondents have a false sense of security 
regarding the risks posed by their well. 

71.4 percent of people said they believed annual 
chlorination of their well was a good practice; however only 
29.0 percent of all respondents indicated that they shock 
chlorinate their well at least once every two years. 
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Hardness

Hardness is primarily caused by calcium and 
magnesium ions in the water. These ions come from 
natural geologic deposits like limestone and dolomite 
which are dissolved when they come into contact with 
water, especially slightly acidic waters. 

Hard water causes scaling, a build up of white solids 
that my look a lot like table salt, but are actually made 
of calcium and magnesium. 

Scaling can form around heating elements on boilers 
and water heaters, it can clog pipes and faucets, and 
it can even negatively affect other drinking water 
treatment processes.

Treatment Solutions

 Ion exchange water softener 

How does it work?
The components of dissolved minerals are called 
ions. They carry either a positive or negative 
charge. Hardness ions of minerals dissolved in 
water carry a positive change. These positively 
charged ions (cations) are attracted to a synthetic 
softening material called ion exchange resin.
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Iron (Fe)

About Iron

 Iron water readily stains: 

plumbing fixtures, porcelain, and cooking utensils. 

when used in the laundry, it soon stains washables with 
reddish-brown discolorations. 

 iron also leaves its mark on walls and floors if used in 
doing home cleaning chores.

 Iron imparts a disagreeable metallic taste to water. 

The USEPA/Canadian Secondary Drinking Water 
Regulations Standard for iron is 0.3 ppm.
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Treatment Solutions

Ion exchange water softener
Oxidizing chemical free iron filter
Chemical free multi-media depth 
filter
Chemical feed system
Shock chlorinate well and 
distribution system  

Hydrogen 
Sulfide 
(H2S)
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About Hydrogen Sulfide

The characteristic “rotten egg” odor is sometimes 
apparent in concentrations as low as 0.5 ppm.
Hydrogen sulfide promotes corrosion due to its activity 
as a weak acid.
Hydrogen sulfide in the air causes silver to tarnish.
High concentrations of hydrogen sulfide gas are both 
flammable and poisonous. While such concentrations 
are rare, their presence in drinking water has been 
known to cause nausea and illness.
Hydrogen sulfide can combine with iron or copper ions 
to form metallic sulfides (FeS and/or CuS). In addition to 
causing black stains, metallic sulfides tend to deposit 
on the inside of the plumbing. 

 Decay of underground organic deposits. This source 
provides a relatively constant level of hydrogen sulfide, 
although there can be variations due to changes in 
temperature or atmospheric pressure.

 Sulfate Reducing Bacteria (SRB’s). These are a type of 
bacteria that ingest sulfate (SO4-2) and convert it to hydrogen 
sulfide. This conversion takes time, so the level of hydrogen 
sulfide will increase as the water sits in the pipes. The odor 
will be worse at first draw, then decrease as the water is used. 
Even if the odor is stronger in the hot water, it should also be 
present in the cold water if it is due to SRB’s.

 Water heater. Most water heaters contain an anode rod made 
from magnesium (Mg) or aluminum (Al). Any corrosive 
substances in the water will react with the anode rod instead 
of the steel heater tank, so the anode rod protects the tank 
from corrosion. One substance that can react with the anode 
rod is sulfate.
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Causes of Hydrogen Sulfide Odor

Treatment Solutions

Oxidizing chemical free iron filter
Chemical feed system
Raise temperature to 140oF for 48 hours
Shock-chlorinate well and plumbing
Change or remove anode rod in water heater

Note that the level of oxidizing agent required for 
hydrogen sulfide removal is about 13 times 
higher than the level required for iron removal.
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About Arsenic
Arsenic is a semi-metal element. It is odorless and 

tasteless. There are two forms of arsenic; pentavalent 
Arsenic (As V) and trivalent arsenic (As III).

 Some people who drink water containing arsenic in 
excess of EPA’s standard over many could experience the 
following health effects:

 Thickening and discoloration of the skin, stomach pain, nausea, vomiting, 
diarrhea, and liver effects;

 Cardiovascular, pulmonary, immunological, neurological (e.g., numbness and 
partial paralysis), reproductive, and endocrine (e.g., diabetes) effects;

 Cancer of the bladder, lungs, skin, kidney, nasal passages, liver, and 
prostate.

 The USEPA/Canadian Primary Drinking Water Regulations Standard for arsenic 
is 0.01 ppm (10 parts per billion).
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 Natural sources: arsenic-containing mineral ores and groundwater 
(especially near geothermal activity).

 Commercial products: wood preservatives, insecticides, herbicides 
(weed killers and defoliants), fungicides, cotton desiccants, cattle 
and sheep dips, paints and pigments, antifouling paints, leaded 
gasoline.

 Food: wine (grapes sprayed with arsenic-containing pesticides), 
tobacco (plants sprayed with arsenic containing pesticides), and 
seafood (especially bivalves, certain cold water and bottom-feeding 
finfish, and seaweed).

 Industrial processes: purifying industrial gases (removal of sulfur), 
burning fossil fuels, burning wood treated with arsenic 
preservatives, electronics manufacturing (microwave devices, 
lasers, light-emitting diodes, photoelectric cells, and semiconductor 
devices), hardening metal alloys, preserving animal hides, bronze 
plating, and clarifying glass and ceramics.



3/12/2018

14

Arsenic Occurrence in Alberta

Arsenic Types
Arsenic III (trivalent, arsenite)

Relatively hard to remove

Arsenic V (pentavalent, arsenate)
Relatively easy to remove

Primary drinking water standard for total 
arsenic is 0.010 mg/L (10 ppb)
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Treatment Solutions

TFC reverse osmosis membrane 
NSF/ANSI certified under standard 58 
for Arsenic V reduction

Arsenic specialty cartridge designed 
specifically to reduce Arsenic III and is 
NSF 53 certified

Iron oxide adsorption media

Total Dissolved Solids (TDS)
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Total Dissolved Solids (TDS) most commonly refers to the level of dissolved 
ions in water. Although pure water does not conduct electricity very well, ions 
dissolved in the water do conduct electricity. The more ions are dissolved in 
water, the higher the conductivity.

Bad taste. The type of anion present is the primary cause of the taste:
√ Chloride – salty
√ Sulfate – bitter
√ Bicarbonate – astringent

High TDS can increase corrosion of distribution system, household plumbing, 
appliances, etc.

High TDS can increase scaling of appliances and deterioration of cloth-clothes --
reduce service life.

The USEPA/Canadian National Secondary Drinking Water Regulations standard 
for TDS is 500 ppm.

High TDS Occurrence

Well water near coastal regions will have an elevated TDS level. 
This is a result of both the nearness of the ocean (seawater 
intrusion) and deposits left by the ocean.

In Alberta, the natural sources of dissolved solids are rocks, 
bedrock, and soils. As water comes in contact with them, minerals 
will dissolve to some degree. Geologic settings that include 
limestone (calcium carbonate) and halite (salt, sodium chloride), 
which readily dissolve in water, generally have waters with high 
TDS values. Regions underlain by rocks not susceptible to 
weathering, such as quartz-rich granite, generally have waters with 
low TDS levels.

Another common artificial source of higher TDS is road salt. Road 
salt is used on roads in the winter and can wash into waterways.
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Treatment Solutions

 TFC Reverse Osmosis System for point of 
entry or point of use

Other Well Water Contaminants:

 Bacteria/Viruses/Protozoa
 VOC’s
 Tannins
 Manganese
 Turbidity
 Organic Color
 Nitrates
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