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Wary of costly
watering woes?

UTILIZING A PLANT-BASED SYSTEM
FOR WASTEWATER TREATMENT
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SEVERAL EXPANSION PROJECTS SINCE
ORIGINAL CONSTRUCTION IN 2002
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Mother Nature
knows best

Water entering 
the first treat-
ment cell from 
the flow level-
ling pond; (top) 
Steve, Jack and 
Tim Vanderkooy.

WETLAND FILTRATION SYSTEM
WENT INTO SERVICE IN 2009
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Aqua Treatment Technologies 
Inc. is an Ontario-based com-

pany that designs and builds con-
structed wetlands (a.k.a. AQUA 
Wetland System) for wastewater 
treatment. 

The AQUA Wetland System 
(AWS) is a sub-surface, vertical 
flow constructed wetland. The 
AWS consists of sand- and gravel-
filled beds that are operated in 
series. Each bed is planted with 
moisture-tolerant plant species.

The AWS generally consists of 
three cells, each lined with an 
impermeable synthetic liner. Each 
cell contains a sand/gravel medium 
and cattail plants (typha sp.). 
Wastewater is applied to the top 
of the first cell in series via buried 
“summer” and “winter” distribu-
tion manifolds. Water from the bot-
tom of the first cell is collected and 
then applied to the second cell in 
the same manner. Likewise, water 
from the second cell is applied 
to the top of the third cell. The 
treated water is then discharged 
from the system. During winter this 
is accomplished via “winter” dosing 
manifolds and in summer via “sum-
mer” dosing manifolds. Water is 
pumped vertically from cell to cell; 
there is no open or standing water. 

COMBINATION OF PHYSICAL, 
CHEMICAL AND BIOLOGICAL 
PROCESSES
Physical, chemical and biologi-
cal processes combine within the 

AWS to remove contaminants from 
wastewater. Treatment of waste- 
water occurs as it passes through 
the AWS sand medium and the 
plant rhizosphere. 

A thin film around each root hair 
is aerobic due to the leakage of 
oxygen from the rhizomes, roots 
and rootlets of the cattail plants. 
Decomposition of organic mat-
ter is facilitated by aerobic and 
anaerobic micro-organisms that are 
present. Microbial nitrification and 
subsequent denitrification releases 
nitrogen as gas to the atmosphere. 
Phosphorus is co-precipitated 
with iron, aluminum and calcium 
compounds located in the root 
bed medium; suspended solids are 
filtered out by the sand medium 
of the AWS and subsequently 
decomposed. Harmful bacteria and 
viruses are reduced by filtration and 
adsorption by biological films on 
the sand media. 

Plants also provide insulation 
over the winter, cycle nutrients and 
provide shade that prevents algae 
growth (algae can cause clogging 
of the top layer of the cell). Treated 
water is clear and odour-free. 

THE LARGER THE SYSTEM, 
THE MORE COST-EFFECTIVE 
TO BUILD
Installation costs vary depending 
on system size but can range from 
$1 to $6 per litre of daily design 
flow. The larger the system, the 
more cost-effective it is to build. 

Operation and maintenance costs 
are minimal, approximately $500 to 
$1,000 each year. 

Aqua Treatment Technologies 
has designed and installed over 60 
systems treating about 1.5 million 
litres of wastewater per day, winter 
and summer. The AWS has been 
approved for treating domestic 
and industrial sewage, agricultural 
wastewater and landfill leachate. 

The system has received numer-
ous approvals from Health Canada 
and the Ontario Ministry of the 
Environment, as well as various 
state and municipal agencies. A 
complete list of projects can be 
found at www.aqua-tt.com.

A PLANT-BASED TREATMENT PLAN

THREE TREATMENT CELLS
INCLUDE PLANTS AND GRAVEL

Some of the main elements of a  
constructed wetland.

Cross-section view of a typical  
three-cell AWS system.

The company is one of the largest greenhouse vegetable propagators in  
North America.
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Canada’s fall show for the  
floral and garden industry 

Put on your 
  ‘retail hat’ and 

join us at the
Garden Centre  

 Symposium
Toronto Congress Centre

Monday, October 18, 2010
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PROJECT QUALIFIED 
FOR FUNDING UNDER 
ENVIRONMENTAL FARM PLAN Water in the first cell is pumped onto the surface to slowly percolate through 

the plants and the sand and gravel base.
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www.f lamingoholland.cainfo@f lamingoholland.ca

PROJECT WILL ALSO 
SIGNIFICANTLY REDUCE 
MUNICIPAL WATER USAGE

Jack Vanderkooy, with some of the year-old plants atop the first treatment cell.

OPPL has been collecting rainwater since 2006.


