
What is 
Water?



Water is a Molecule
Water is a molecule that is composed of two hydrogen atoms

and one oxygen atom.



Water’s Three States
Water exists in gaseous, liquid, and solid states.

It is a tasteless and odourless liquid and it is a universal solvent (it 
has the important ability to dissolve many other substances).

In small quantities, water appears colourless. However, water actually 
has an intrinsic blue colour caused by slight absorption of light at red 
wavelengths.



Let’s Watch a Video About Water!
• Let’s watch this five-minute video about water and its three different 

states: https://www.youtube.com/watch?v=tuE1LePDZ4Y

https://www.youtube.com/watch?v=tuE1LePDZ4Y
https://www.youtube.com/watch?v=tuE1LePDZ4Y


Let’s Review

What are the atoms like in a solid?

What are the atoms like in a liquid?

What are the atoms like in a gas?



What Do Atoms Do In Solids, Liquids and 
Gases?

A solid is something that holds its shape. In a solid, the atoms are 
packed really closely together, which means they can’t move, which 
means that the object holds its shape.

A liquid changes shape to fit the shape of the container in which it is 
put. A liquid can flow (so it can be poured). Atoms in a liquid can 
move around, but they will stay together.

A gas, like a liquid, takes the shape of the container it is in, but it will 
also spread out to fill the container. In a gas, the atoms are further 
away from each other.



Is Your Water Pure?
Water found in nature is almost never pure.

There are actually some minerals in water that are beneficial to us –
like calcium and magnesium.

However, there can also be other substances in water that can harm 
us, like ammonia, arsenic, copper, manganese, nitrate, and sulphate
– to name but a few.



Arsenic Is a Poison! What Is It Doing In 
MY Drinking Water?
Yes, arsenic and all of its compounds are poisonous (but the toxicity 
varies), but arsenic occurs naturally often together with other 
chemicals in soils and minerals.

In Canada, arsenic concentrations in underground water sources 
(well water, aquifer water) are higher than surface water supplies, 
which is common to most locations around the world suffering from 
arsenic problems.



What is the Guideline for Canadian 
Drinking Water Quality for Arsenic?
The current Guideline for Canadian Drinking Water Quality for arsenic 
is 0.010 milligrams per litre.



What Health Effects Can High Levels of 
Arsenic in Drinking Water Cause? 
Arsenic is considered a human cancer-causing agent. The results of 
studies suggest that consuming drinking water with very high levels of 
arsenic over a lifetime can increase the risk of cancer in internal 
organs such as the bladder, liver, and lungs.

Long-term exposure (over many years or decades) to high levels of 
arsenic in drinking water may also cause:

• thickening and discolouration of the skin;

• nausea and diarrhea;

• decreased production of blood cells;

• abnormal heart rhythm and blood vessel damage; or

• numbness in the hands and feet.



What Health Effects Can Short-term Exposure 
to Very High Levels of Arsenic in Drinking 
Water Cause? 
Short-term exposure (days/weeks) to very high levels of arsenic in 
drinking water can result in:

• abdominal pain, vomiting and diarrhea;

• muscular cramping or pain;

• weakness and flushing of skin, skin rash;

• numbness, burning or tingling sensation or pain in hands and feet;

• thickening of the skin on the palms of the hands and soles of the 
feet; or

• loss of movement and sensory responses.



Copper is a metal! What is it doing in MY 
Drinking Water?
Yes, copper is a metal. However, it is a metal that is naturally present in the 
environment. 

Levels of contamination are sometimes increased around agricultural land 
(due to manure spreading), near smelting facilities, and near phosphate 
fertilizer plants. There are also significant amounts of copper released from 
wastewater treatment plants, which could lead to problems downstream for 
a community that uses this water as their source water. Farmers and others 
who rely on small water reservoirs for their water supplies may, at times, try 
to control algal blooms with copper sulphate (bluestone), which can 
increase the copper levels in their water supplies, but as copper is taken up 
by the algae its levels should decline rapidly.

The main source of copper comes from household plumbing, especially 
when the water is corrosive. The corrosiveness of water towards copper is 
generally highest when the water is acidic, the alkalinity is low, and the 
hardness is low.



What is the Guideline for Canadian 
Drinking Water Quality for Copper?
The guideline for copper is 1 mg/L.



How Could Copper In My Water Affect 
Me?
Copper is an essential nutrient, required by the body in very small 
amounts.

However, health effects may occur when people are exposed to it 
above the guideline level.

The most common health effects of the excessive consumption of 
copper bearing water would be: nausea, vomiting, diarrhea, upset 
stomach, and dizziness.

If extreme intake of copper occurs, kidney and liver damage is 
possible.



What is Manganese and What is it Doing In MY 
Water?
Manganese is also a metal! It is a grayish-white, hard metal 
resembling iron.

Manganese is leached out of rocks and minerals as well as man-
made materials, such as iron and steel pipes. Groundwater supplies, 
having been in contact with rocks for long periods of time, generally 
have much higher levels of manganese than surface water sources. 
Sometimes discharge of acidic industrial wastes or mine drainage 
can increase manganese problems in affected surface water sources.

Manganese can also be found in many food items, including grains 
and cereals as well as being quite high in tea.



What Is the Guideline for Canadian 
Drinking Water Quality for Manganese?
The current guideline is 0.05 mg/L.



How Could Manganese In My Water 
Affect Me?
Manganese can stain plumbing and laundry as well as imparting taste 
and odour to the water. Manganese-containing water can react with 
coffee, tea, and other beverages, producing a black sludge affecting 
both taste and appearance. In addition, commonly occurring 
dissolved manganese can be oxidized by bacteria, encouraging 
microbial slime formation in both distribution and household pipes.

At high levels of concentration (0.5 mg/L or greater) manganese 
becomes a health concern as manganese can affect brain health. Too 
much manganese can cause the following health problems:
• Neurological problems – symptoms resembling Parkinson’s 

disease, such as shaking (tremors)
• People with long-term liver disease have problems getting rid of 

manganese. Manganese can build up in these people and cause 
shaking, mental problems such as psychosis, and other side 
effects.



What is Nitrate and What is it Doing In MY 
Water?
Nitrate is a compound of nitrogen and oxygen that is found in many 
everyday food items such as spinach, lettuce, beets, and carrots.

There are usually low levels of nitrates that occur naturally in water, 
but the majority of dietary nitrate intake is from food rather than water.

Nitrates can come from a variety of sources: fertilizer and manure 
run-off, animal feedlots, wastewater and sludge, septic systems, and 
nitrogen fixation from the atmosphere by legumes, bacteria, and 
lightning.

Nitrate in water is colourless, tasteless, and odourless.



What Is the Guideline for Canadian 
Drinking Water Quality for Nitrate?
The current guideline is 45 mg/L.



What Are the Health Risks Associated 
With High Nitrate Levels?
There are a few potentially serious health risks associated with drinking 
water high in nitrates. The most serious is Methemoglobinemia (Blue-Baby 
Syndrome), which occurs most often in infants under six months of age. 
Nitrate becomes toxic when it is reduced to nitrite. This process can happen 
both in the saliva and in the stomach. The stomach acid of infants is less 
acidic than that of adults and is, therefore, more conducive to the growth of 
nitrate-reducing bacteria. The nitrate is reduced to nitrite in the blood and 
then combines with hemoglobin to form a compound called methemoglobin.

Methemoglobin is not as efficient as hemoglobin at carrying oxygen to body 
tissues, so oxygen deprivation results. If an infant is affected by 
Methemoglobinemia, the skin around the mouth and on the extremities will 
turn blue and the child will experience shortness of breath. Severe 
Methemoglobinemia can result in brain damage and death. However, if the 
symptoms are recognized and medical help is sought immediately, the 
condition can be easily treated with an injection of methylene blue.



What Are Other Health Risks Associated 
With High Nitrate Levels?
Healthy adults can consume large amounts of nitrate without 
suffering adverse health effects. The nitrate consumed daily in the 
diet is readily absorbed and is excreted as urine. However, prolonged 
ingestion of high levels of nitrate has been linked to stomach 
problems and may increase the risk of bladder cancer.



What is Sulphate and What is it Doing In MY 
Water?
Sulphate is formed when Sulphur (a non-metallic element that is 
widely used for commercial and industrial purposes) combines with 
oxygen.

Sulphate products are used in the manufacture of many chemicals, 
dyes, soaps, glass, paper, fungicides, insecticides, and several other 
things. They are also used in the mining, pulp, sewage treatment and 
leather processing industries. Aluminum sulphate (alum) is used in 
water treatment as a sedimentation agent, and copper sulphate (the 
picture below is of copper sulphate crystals) has been used to control 
blue-green algae in raw and public water supplies.



What Is the Guideline for Canadian 
Drinking Water Quality for Sulphate?
The current guideline is 500 mg/L.



What Are the Health Risks Associated 
With High Sulphate Levels?
High sulphate levels have been shown to have a laxative effect on 
humans and can cause mild grastrointestinal irritation.



What Other Nasty Contaminants Could 
Be In My Water?
Bacteria, viruses, and protozoa can be in your water!



Bacteria Can Be In Your Water
Campylobacteriosis is an infectious disease caused by a 
bacterium called Campylobacter jejuni.

Cholera is an infectious disease caused by the bacterium Vibrio 
cholerae.

Escherichia coli (E. coli) is a bacterium that is found in the large 
intestine or feces of healthy warm-blooded animals (including 
humans).
Helicobacter pylori (H. pylori) are a type of intestinal bacteria that 
cause the majority of ulcers in the stomach and duodenum.

Legionellosis is a lung infection caused by a bacterium named 
Legionella pneumophila.

Shigellosis is an acute intestinal illness caused by a group of bacteria 
called Shigella.



Viruses Can Be In Your Water
There are six different Coxsackie B viruses, each responsible for 
different symptoms and diseases.

Hepatitis A is a disease caused by the Hepatitis A Virus.



Diseases Caused By Parasites that Can 
Be In Your Water
Cryptosporidiosis is a severe diarrheal disease caused by a 
microscopic protozoan parasite, Cryptosporidium parvum.

Giardiasis is an infection of the small intestine caused by the 
protozoan parasite Giardia lamblia.



Oh No! What Else Can Be In MY Water?
• Pesticides

• Radionuclides

• Chlorination by-products

• Asbestos

• Lead

• Much more



You Can Research Your Own 
City’s/Town’s Water to See What Is In It
You can contact your provincial or territorial government’s drinking 
water related authorities and offices.

British Columbia, Alberta, Saskatchewan, Manitoba, Newfoundland 
and Labrador, and The Northwest Territories have water quality 
testing information available online.

You can also visit www.watertoday.ca and search for your community 
in the upper right hand search box. This will inform you of any boil 
water advisories in your community.

You can also perform an Internet search for your community’s water 
quality test results, they might be available on your city’s website.

You could phone your city’s/town’s water treatment plant or office and 
ask whether there are water quality test results available to the public 
and, if not, why they are not available to the public.

http://www.watertoday.ca/
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