Groundwater: we need to know!

.

Most Canadians are unaware of the huge volume of
water flowing beneath their feet. As a result, we are
wasting and poisoning the water under the ground,
putting our link to life itself at risk.

This process of water seeping down into the ground is
called recharge for 2 reasons. 1) because during this
movement through the earth’s many types of mineral
matter, the water is “filtered”, 2) it keeps the ground
surface at a consistent level. Remove the underground
water, and the land will sink. For example, in Mexico City,
so much water has been pumped from the ground that
the land has sunk 10 metres in places.

When you look at a globe it seems there should be a
never-ending supply of water. There is so much blue!
But, only 1% of the earth’s water is really available for us
to use. Most water is salt water and close to 70% of the
remainder is frozen in the Arctic and Antarctic regions as
snow and ice. That leaves only about 35 million cubic
kilometres of fresh water. Perhaps that sounds like a lot,
but remember…that is for EVERY human, fresh-water
creature and land-living animal to share!
Let’s break that available fresh water down into sections
a little more…
About 0.2% at any one time is contained in lakes, rivers,
wetlands and other surface water.
Of all the precipitation that falls, much of it runs off
quickly back into the surface bodies of water via drainage
ditches, collection reservoirs, creeks, rivers, etc. or into
the water treatment system via sewers. However, and
very importantly, some of it seeps underground.
Approximately 95% of usable water is GROUNDWATER,
meaning water UNDER the surface of the earth. It slowly
percolates its way through soil, clay, gravel and cracks in
rock formations, some finding its way into aquifers,
which are large, sometimes huge, underground
reservoirs of fresh water. The highest underground level
where the ground is saturated by groundwater is called
the “water table”. In Canada, that level averages within
20 metres of the surface.

Aquifers can be a few dozen square meters to tens of
thousands of square kilometres. Some will produce only
a trickle of water, while others, when drilled and
pumped, will flow millions of litres per day. Aquifers near
the surface may be replenished relatively quickly but a
deeper aquifer could take tens or hundreds of years to
recharge.
The over-pumping of these aquifers is a huge area of
concern. ``Water experts say groundwater is like a
savings account -- something you draw on in times of
need. But savings accounts need to be replenished, and
there is new evidence that so much water is being taken
out, much of the world is in danger of a groundwater
overdraft. `` (Stahl, Lesley. “Depleting the Water.” CBS
News,
CBS
Interactive,
28
May
2015,
www.cbsnews.com/news/depleting-the-water/.)
So, recharge is great and replenishes our essential
groundwater, but it takes A LONG TIME!
Of course, water moves fastest through coarse sand and
gravel and in large cracks in bedrock and is almost
immobile in clay. But, even at its fastest pace traveling
groundwater will move only a few metres a day. In clay it
may move less than 1 millimetre in an entire year. Most
of the clay-held groundwater we find currently is from
the ice age over 10,000 years ago. At the rate we use
water, we may find ourselves more than a little thirsty
waiting for the aquifer to re-fill.
It must be said that the recharge process only filters
water, it does not treat or purify it from toxic petrochemicals and other harmful ingredients. Meaning, if we
allow these materials to enter our groundwater system,
we are destroying the very water we rely on for life. The
1% of fresh water on the earth can be poisoned to
beyond use if we choose to not take responsibility for
what we put into it. We must not only conserve, but we
must preserve our groundwater.

Hydrologic Cycle

When water from the earth’s soil, plants, and water bodies turns into water vapor,
the process is called evaporation. This invisible vapor, most of which comes from the
world’s oceans, travels up into the atmosphere and condenses, forming clouds. This is
called condensation. The vapors in the clouds condense more and more until they
form water droplets.
Water vapor continues to combine with the water droplet until it is too heavy to stay in the sky any longer.
The water falls to the earth as precipitation, such as rain, hail, sleet, and snow.

Runoff

When precipitation reaches the earth’s surface, some of it will flow along the surface
of the land and enter surface water like lakes, streams, and rivers, as runoff.

Recharge
The rest of it soaks or percolates into the soil, called recharge. The water then moves
down through the soil as groundwater and is stored in the aquifer below.

Once the water has joined the aquifer, it doesn’t stop there. The groundwater slowly moves through the
spaces and cracks between the soil particles on its journey to lower elevations. This movement of water
underground is called groundwater flow.

Discharge
Eventually, after years of underground movement, the groundwater comes to
a discharge area where it enters a lake or stream and becomes surface water. There, the
water will once again be evaporated and begin the cycle again. Water has been transported
through the water cycle for millions of years and will continue this cycle forever. In the water
cycle, water is constantly on the move.

Graphics source: www.groundwater.org

All the Parts of the Groundwater Puzzle…

What’s A Septic System?
If you live in a rural area or a small community, or if you have a cottage, changes are you have a septic system. Septic
systems are onsite treatment units that eliminate the need for municipal sewers in rural areas. Anything that goes down
the drain – every shower drip and every toilet flush – flows to the septic system. Septic systems are comprised of a tank,
a network of pipes and billions of organisms that process your waste. The most common layout consists of a septic tank
and a leaching bed – all of which is hidden beneath the soil. Leaching beds have also been known as:
•
•
•
•

Sub-surface disposal fields
Tile beds
Septic beds
Trench beds

•
•
•
•

Conventional beds
Disposal beds
Treatment trenches
Weeping beds

In Ontario, the Ontario Building Code (OBC) governs nearly all rural septic systems. If you are installing, repairing,
upgrading or replacing such a system, you must contact your local regulatory agency. It may be your municipality, health
unit or conservation authority that inspects systems, issues permits, maintains records and enforces Part 8 of the
Ontario Building Code.

Did You Know?

?

• The soil under the stone in the trench bottom of a properly working system can remove
99 percent of the E.coli for every 30 centimetres (12 inches) of unsaturated soil.
• Gravelless trench technology can be used instead of stone and perforated PVC drain pipes.

How does it work?
Septic systems are actually fairly simple in function, but
there are many elements that must be carefully
considered when installing, maintaining and repairing
one. Significant damage, and potentially harmful
pollution and waste will be spread through your property
and neighbouring groundwater if proper care is not
taken.
It is essential that you “Ask To See The License”. Anyone
in the business of pumping and cleaning septic tanks
must be licensed by the Ontario Ministry of the
Environment. Anyone who installs, repairs or services
septic tanks must be licensed by the Ontario Ministry of
Municipal Affairs and housing.
All household wastewater exits your home through an
underground pipe that leads to the buried septic tank.
The waste flows to the first compartment of the tank
where the heavy solids settle and the lighter materials
(fats, oils and degrease) float to the top as scum. Baffles
and screens keep this scum layer from escaping the tank
and flowing to the leaching bed. This scum is removed
when the tank is pumped during regular maintenance.

In the second compartment of the tank, finer particles
settle to the bottom. Organic materials break down in
the tank. On newer systems, any remaining organic
materials is trapped and decomposes on a screen called
the effluent filter, located at the outlet of the tank. As of
January 2007, effluent filters became mandatory on all
new installations and upgrades in Ontario.
From the tank, the effluent moves to a leaching bed
made up of a network of perforated polyvinyl chloride
(PVC) drain pipes. Stone and a layer of unsaturated
native soil or imported sand surround these pipes. The
effluent flows to the leaching bed either by gravity or a
pump depending on the site conditions. The leaching
bed’s perforated PCV drain pipes disperse the effluent,
allowing the liquid to seep into the ground where
bacteria and other organisms process the wastewater
further. Soils below the stone in the trench bottom act as
a biological, chemical, and physical filter to remove most
remaining organic and biological contaminants.

Wastewater Recycling from an Onsite System
(Credit: Éric Brunet, Ontario Rural Wastewater Centre, University of Guelph)

Parts of the septic tank

Common Septic Tank with Access Risers and Effluent Filter (Credit: Éric
Brunet, Ontario Rural Wastewater Centre–University of Guelph)

So,
what goes in and what does not?
You should avoid putting anything into the septic system
that doesn’t break down naturally (must be
biodegradable) or anything that takes a long time to
break down (should be readily biodegradable).
Materials such as oils, grease, and fat, disposable
diapers, tampons and their holders, condoms, paper
towels, facial tissues, cat box litter, plastics, cigarette
filters, coffee grounds, egg shells, and other kitchen
wastes, should never be put into the septic system.

You should also avoid the use of in-sink garbage disposal
units (“garburators”) unless the septic tank and leaching
bed are designed to accommodate the increase water
and organic load created from these devices.
Other things to note…
• Do not build over leaching bed (paving, patio, etc.)
• Do not DRIVE on your leaching bed.
• Do not plant trees or shrubs near the leaching bed.

It isn’t hard…
it just takes thought.
Proper care and feeding of your
septic system couldn’t be easier.
•

Fix all the leaks

•

Be frugal with your water

•

Do not flush chemicals, garbage and grease.

•

Have your system checked at least every
five years

•

Have it pumped when required

•

Keep a maintenance schedule on your
septic system.

•

Record the physical layout of the system,
the dates it was inspected, the kind of work
done and the name of the licensed
contractor who performed the work.

Remember…
A well maintained septic system can run for decades.
An abused or neglected one can fail tomorrow.

Information for this booklet was drawn from original
CAERAN literature as well as the following:
Ontario Ministry of Municipal Affairs and Housing
777 Bay Street, 2nd Floor, Toronto, Ontario M5G 2E5
Ontario.ca/ministry-environment
Orwc.uoguelph.ca
www.epa.gov/eptic
Canada Mortgage and Housing Corporation

Keepin’ it clean…
everybody’s business!
The biggest threat to water quality is contamination by
pollution from humans – industrial chemicals, farm
pesticides and fertilizers, sewage, road salt, spilled fuel,
toxic metals from mine tailings, etc.

spot removers, contain TCE. Its historical use in foods,
beverages (decaffeination of coffee), pet foods,
medicine, pharmaceuticals, and cosmetics has been
banned because of its toxicity.

High concentrations of carbon dioxide dissolved in water
creates a weak acidic water. This then dissolves minerals
which the groundwater passes through. Some aquifers in
the Maritimes contain fluorine and arsenic from this acid
solution. It also dissolves iron, affecting water in any area
with iron pipes. Ontario is affected by this same acidic
water. It has dissolved the salts in the sediments of the
Prairies, rendering the groundwater unfit for even
industry or irrigation. Major cities in Alberta and
Saskatchewan now rely on river water, originating from
run-off from the Rocky Mountains, for their fresh water
supply.

Pesticides are second most common contaminant, and
thankfully much can and has been said on this point.
Wherever possible, avoid the use of harmful pesticides,
and do your best to support healthier and more
sustainable farming and gardening methods.

Tetrachloroethylene (TCE), also known under the
systematic
name
tetrachloroethene,
or
perchloroethylene, and many other names, is a
chlorocarbon, and is the most common group of groundwater contaminants in the world. TCE is produced in the
petrochemical industry and has many uses, such as in dry
cleaning operations, paint and printing ink removal,
fumigation of rodents, manufacturing fluorocarbons,
and as an anesthetic. Trichloroethylene is used for
degreasing metal parts (the automotive and metal
industries are the primary users). TCE also is used for
scouring cotton and other fabrics in the textile industry.
It is used in the pharmaceutical industry as a solvent for
waxes, fats, resins, and oils and in the aerospace industry
for flushing liquid oxygen. Many consumer products,
such as correction fluid, paint remover, adhesives, and

Nitrates also get into groundwater from septic tile fields,
aka septic systems. It is referred to by experts as the
sleeping giant of ground-water pollution. The greatest
contributor to this is cleaners and laundry soaps. They
not only poison the groundwater but kill the sewagedigesting bacteria in the systems.

Nitrates are the most commonly used fertilizers and are
a fast-moving pollutant with no taste, odour or colour. It
can stop infants from breathing and is suspected of
causing stomach cancer. Studies in Denmark and the US
have shown that the more nitrogen is applied to land, the
more nitrates are found in wells.

Carefully and consistently avoid the use of these and
other harmful and non-biodegrading materials.
Consciously review your water-use practices and what
you poor down your drain, toss onto your yard and mix
into your gardens. It is essential to the health and
function of your septic system, the preservation of our
limited ground-water supply and the care of the
beautiful and nourishing environment we live in.
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