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Abstract. In this paper we present an irriga-
tion water supply system for the Guelph Centre
for Urban Organic Farming (GCUOF). Rainwa-
ter harvesting was utilized as a water source to
meet the GCUOF’s goal of low impact devel-
opment off municipal services. The system con-
sists of parking lot runoff treated by a biore-
tention garden and stored underground. Water
is supplied by a hand pump to the surface for
greenhouse and claypot irrigation. The design
was simulated using a daily water model in Ex-
cel to optimize the storage size. The system has
an estimated capital cost of $25,000.
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1 Introduction

The Guelph Centre for Urban Organic Farming (GCUOF)
is a newly formed organization based at the University of
Guelph. The GCUOF requires a water supply capable of
irrigating 0.36 ha of seasonal crops and a 220 m2 green-
house. The site is located on the northeast corner of the
University campus with no connection to mainwater or
electricity. The water supply system is designed to sup-
ply water to the greenhouse year-round and tp the seaonal
crops during drought. The design is protected from van-
dalism, cost effective and achieves the GCUOF’s goal of
environmental education.

2 Conceptual Design & Methodology

2.1 Water Model

Due to the isolation of the GCUOF, on-site rainwater
harvesting (RWH) was determined to be a viable option
as a source of irrigation water. A water balance model was
created in Excel encompassing 55 years of precipitation
and temperature data for Guelph. A daily water balance
was created based on a rainwater catchment area and
a defined storage volumeAlong with site characteristics
such as evaporation, soil-water storage, and the irriga-
tion demand of the site. Figure 1 illustrates the change in
storage and water volume.

2.2 Conceptual Design

RWH consists of five components: source, treatment, con-
veyance, storage, and distribution.

Fig. 1. Example of Model Output

The source consists of an impervious surface from
which rainwater is collected. To meet the GCUOF’s goals
of environmental awareness low impact methods for treat-
ment were considered in detail. Bioretention uses chemi-
cal, biological, and physical properties of plants and soils
for removal of pollutants from storm water runoff.

The storage size was chosen based on the Average An-
nual Irrigation Deficit Days (AAIDD) per year from the
water balance model. This is the amount of days per year
on average when there is a irrigation deficit after drawing
from the input storage size.

Irrigation practices ranging from drip-lines, clay pot,
flooding, and other standard practices were evaluated
to find improvements in irrigation efficiency. Cost and
GCUOF lack of services and reliance on volunteer help
were considered when determining the pump and irriga-
tion components of the system.

3 Detailed Design

The final design consists of runoff from the Dundas Lane
parking lot treated through bioretention. The treated
water is drained to an underground storage tank and
pumped to the above ground greenhouse storage for dis-
tribution to the clay pot irrigation as seen in Figure 2.

3.1 Source

The Dundas Lane parking lot is a 5,410 m2 impervious
area approximately 40 m west of the GCUOF. With an
existing grade towards the site this area was determined
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Fig. 2. Side View of System Layout

to be the optimal catchment area for rainwater harvesting
as it would require no additional infrastructure such as
gutters or redirection of water.

3.2 Treatment

The bioretention garden is 15 x 30 m with a ponding
depth of 25 mm and is capable of treating 103 m3 or 90%
of runoff from the parking lot. Plants and trees assist
in removal of pollutants through their rooting structures
and microbial activity. The engineered soil matrix that
acts as a filter consists of layered mulch, planting soil rich
in organic matter, sandy loam, and gravel. With a reten-
tion time of 4 hours the bioretention garden is capable of
removing up to 80% of TSS.To enhance the quality of the
runoff it is recommended that no salt be applied to the
parking lot as part of best management practices. Figure
3, below depicts the bioretention structure medium.

Fig. 3. Bioretention Soil Structure

3.3 Conveyance

The bioretention garden is drained by 200 mm perforated
pipe at a slope of 0.50 % to a 300 mm main line running
down the middle of the garden to the underground storage
tank located 30 m away.

3.4 Storage

A 40 m3 storage volume gave a value of 10.5 AAIDD per
year. This was chosen as the optimal storage volume as an
increase yielded little difference in AAIDD. The storage
tank was placed below the frost line to ensure year round
operation and protection from vandalism.

3.5 Distribution

Water is supplied above ground via a hand pump to a
2.4 m3 storage tank within the greenhouse sized to ac-
comadate irrigation. Claypot irrigation is recommended
as a low impact, inexpensive irrigation method. GCUOF
would require 1,823 pots to irrigate the seasonal crops.
The pots are to be buried in the ground with their tops
exposed and surrounded by crops on each side. Water
would be slowly released through seepage to the rooting
structure of the plants.

4 Cost

The entire design has an estimated cost of $25,000. The
highest cost is the cost of bioretention estimated at $
12,000. It is suggested that GCUOF take initiave to share
the cost of the bioretention with University of Guelph,
and City of Guelph as it is performs a water quality and
quantity control for stormwater management that bene-
fits all parties.

5 Discussion

The implementation of bioretention as a source for irriga-
tion water is a new approach to urban farming and will
require removal of sediment build-up and replacement of
mulch and planting soil. If succesful this practice could be
applied to many urban settings to supply water for small
scale farming while reducing the demand on stormwater
and combined sewers. This dual function can help to share
the cost associated with bioretention between multiple
parties. Along with clay pot irrigation, these low impact
development practices would allow the GCUOF to edu-
cate on organic farming while reducing their ecological
footprint.
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