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Abstract. This paper details a system that has
been designed to provide the Guelph Centre for
Urban Organic Farming (GCUOF) with year
round irrigation water including during extreme
drought periods. Rainwater from the roofs of the
East Residences will be harvested through the
non-winter months and piped to an in-ground
reservoir. A non-chemical, non-electrical, grav-
ity powered filtration system will be used to
bring the quality of water up to Canadian irri-
gation standards. The water will be stored in a
series of above-ground water tanks. Solar panels
are used to provide the electrical requirements
for three separate pumping systems. These sys-
tems will be used to pump water from the reser-
voir into the water treatment system, from there
into the storage tanks, and from the there to the
irrigation site. The estimated cost to implement
this system is $33335.30 (with $x in expected
yearly maintenance costs).
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1 Introduction

The University of Guelph is opening the Guelph Cen-
tre for Urban Organic Farming (GCUOF), a non-profit
volunteer-based organization dedicated to promoting learn-
ing about the connections between food production, the
environment and resource conservation. The GCUOF re-
quires a water supply system to supply a 2 acre farm with
sufficient irrigation water year round.

Major constraints that were faced include: 1) the qual-
ity of water provided must meet the Canadian Water
Quality Guidelines for irrigation water, 2) a well cant be
dug and city water cant be used, 3) there is no electri-
cal grid at the site, and 4) the GCUOF has no available
funds to put towards this project. Important criteria that
were considered include: 1) sustainable and environmen-
tally conscious designs, 2) no permanent structures, 3)
minimize land usage, 4) the entire system be visible for
educational purposes, and 5) low labour and maintenance
requirements.

To satisfy the constraints and criteria water will be
collected from the East Residence rooftops. The water
will be filtered using low maintenance systems that re-
quire no electricity or chemical additives. Above-ground

water tanks placed in series will be used to store the fil-
tered water for instant irrigation use. During the winter
the storage tanks are placed inside the greenhouse to pre-
vent usage of water heating systems. An in-ground water
reservoir will be used to store the bulk of the harvested
water and allowed to freeze in the winter, and solar panels
are used to provide the electricity to power the non-winter
pumps.

2 Conceptual Design/Methodology

2.1 Overall Design

The overall outlay of the planned system is easily viewed
in figures 1 and 2. This outlay was chosen because the
system depended upon the constraints and the amount
of water required during an extreme drought. In addition
to that the optimization of the criteria and the elevation
difference between the East Residences and the Farm site
were major factors in the decision for the outlay.

2.2 Major Components

This system consists of three major components: 1) Water
Harvesting and Preliminary Storage, 2) Water Filtration
System, and 3) Water Storage and Irrigation System.

The Water Harvesting and Preliminary Storage com-
ponent is comprised of the East Residence roofs rainwater
harvesting system, the in-ground water reservoir, and the
pipe in between.

The Water Filtration System consists of a double rain-
head system on top of a cone-bottom water tank, a rapid
sand filter inside the water tank, and a fiber filter car-
tridge underneath the sand filter.

The Water Storage and Irrigation System consists of
the above-ground storage tanks placed in series, a pipe
from the storage tanks out to the irrigation site, and a
pump to give the water sufficient pressure for irrigation.

3 Detailed Design

3.1 Water Harvesting and Preliminary Storage

The piping set for the water collection, takes place at
the East Residence, as shown in figure 1. The existing
gutter systems will require some modifications, as shown
in fiugre 1 as red lines. These modifications need to be
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done to allow gravity to guide the water into the main
pipes, which are represented by white lines in figure 1.
The main pipes will be located underground will be lain
so that water flows towards the north-eastern most corner
of the town houses shown, as a pink dot in figure 1. This
connects to the pre-treatment storage resevoir, which is
1.53 meters by 35 meters by 21 meters and will be located
just south of the East Residence Parking lot, as shown in
figure 2. This resevoir can handle a maximum of 1, 120m3

of water and in the event that the water reaches the maxi-
mum an over flow pipe will handle any back flow, directing
it to Dundas Lane.

3.2 Water Filtration System

The double rainhead system sits on top of the cone-
bottom tank and is the first part of the water filtration
system. Each rainhead is a metal wire mesh placed on
a slant and removes large debris in the water while the
water continues flowing through the wire mesh. The water
then flows into the cone-bottom water tank which has a
capacity of 16.4m3. Inside the tank there is a 3cm thick
rapid sand filter that will remove suspended solids and
organic matter that was not removed by the rainhead
filters. The fiber filter cartridge is placed at the bottom
of the cone-bottom tank and has a nominal rating of 0.35
microns which will remove bacteria such as E. coli and
fine suspended particles. The cone-bottom tank will be
supported by a stand and will provide an 11 foot clear-
ance from the ground.

A pump will be used to transfer the water from the
pre-treatment stroage resevoir to the water treatment sys-
tem. Another 2 pumps will be implemented as well, one to
go from the treatment system to the storage system and
another to go from the storage system to the irrigation
system. The pumps will be in a shelter made from plastic
and will be powered by solar panels.

3.3 Water Storage and Irrigation System

Five above-ground storage tanks will be placed in series
with connecting 6” pipes at the top and bottom of each
tank. Water will flow into the top and out the bottom of
each tank. Each tank holds 11.36m3 of water and five
tanks will supply the winter irrigation requirement of
59.5m3. At the beginning of the winter months the tanks
will be emptied and transported to inside the greenhouse
where they will be filled with water.

4 Discussion and Conclusions

The design is believed to be mostly sustainable and able
to run completely on power supplied by itself. The wa-
ter treatment system is able to meet canadian irrigation
standards without the use of chemicals.

The designers learned about the various water treat-
ment options, construction on different types of soil, real
world costs of various pipes and pumps. The designers
also learned about working with a real world organization
and how to get answers when non were available.

This design may be useable but there are still things
that could be imporoved such as: 1) the solar panels se-
lected could be further defined for sun tracking, 2) the
collection system could be redesign more accurately to
reduce the amount of pipes used, 3) the pumps could
be more accurately chosen if the irrigation system was
known and not assumed, 4) the amount of water required
could have been more accurately refined if the area being
irrigated was more refined.

Fig. 1. This figure shows the piping used to harvest the rain
water.

Fig. 2. This figure presents a basic location of the resevoir,
water treatment, and storage syste ms.




