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Abstract. The following paper describes the
design of a rainwater harvesting system for the
CAMTAC industrial plant in Guelph, Ontario.
The objective of this system is to provide an
environmentally and economically sustainable
way to reduce industrial water consumption.
This design is comprised of a catchment area,
a delivery network, a storage unit, and a con-
trol system. The catchment area is the area on
CAMTACs plant roof where the rainwater will
be collected. The delivery network is comprised
of a series of PVC pipes that channels this rain-
water into the PVC storage tanks inside the
plant near the reverse osmosis filtration system.
A mechanical control system is installed within
the storage units to manage the levels of water
consumption.
The total cost of this design system is approxi-
mately $20 000, which corresponds to a payback
period of 10 months.
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1 Background

Rainwater harvesting is an environmentally friendly ini-
tiative which supports sustainable development as it pro-
motes water conservation. Rainwater can be used for sev-
eral applications which currently are unnecessarily deplet-
ing our freshwater resources. Industrial cooling processes,
such as those employed at Linamar’s CAMTAC plant in
Guelph, Ontario, can use rainwater instead of city water.

2 System Design

2.1 Catchment Surface

The total catchment area to be modeled has an area of
23,540 m2 (or 214 m by 110 m). The plant roof consists
of a tar base, covered by a layer of gravel with an aver-
age diameter of 2 cm. Since all of these catchment drains
collect the vast majority of the rainwater, the gravel roof
was assumed to be 95% pervious and 5% impervious. In
order to model the roof as a catchment surface, the to-
tal surface was divided into 70 subcatchments. The roof
slopes towards each of the inlets in the subcatchments
in all directions so the water can properly drain into the
drainage network. This slope was assumed to be approx-
imately 0.05%.

Fig. 1. Schematic of a non-potable water system (CSA stan-
dard B128, 2005)

2.2 Filtration

In order to protect the membranes on the reverse osmosis
machine, filters will be installed. Twenty-five micron bag
filters were chosen for optimal cost efficiency while still
providing adequate filtration. Replacement time for filters
was determined to be when 1/3 of the filter was clogged.
From calculations, this time period is every 6 months.

2.3 Pipe Network

The pipe network drains the water by gravitational flow.
The proposed piping network will run along the ceiling at
various downward slope from the roof inlets towards the
room on the second floor of the plant where the storage
will be located. All pipes were assumed to be circular in
shape and have a Mannings n value of 0.013 for PVC
pipes. PVC was selected as the optimal pipe material as
it is low in cost and sufficient for this particular appli-
cation and indoor conditions. The pipe network will be
connected with T-junction PVC joints and will be secured
to the rafters of the plant using U-shaped brackets.

The pipe diameters were determined by running a sim-
ulation in EPA-SWMM using the precipitation data for
the City of Guelph from 1950 to 2005. The pipe diameters
were determined to be 0.1m to 0.15 m.

2.4 Storage Tank

The required storage for this rainwater harvesting sys-
tem was determined by analyzing the daily rainfall events
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from 1955 to 2005 in combination with CAMTACs water
consumption objectives for 2007. In analyzing the maxi-
mum daily storage values over each month, an approxi-
mate storage tank volume can be calculated. From calcu-
lations, it was decided that having two 22.5 m3 (or 795
ft3) tanks will be sufficient. This was deemed suitable as
the occurrence of daily rainfall events that exceeded 45m3
per day was not very frequent. These tanks will be 10 feet
in diameter and 10 feet in height.

2.5 Control System

Fig. 2. Diagram of storage tank and control system compo-
nents

The objective of this control system is to maintain a
substantial amount of water in the tanks so that the sup-
ply of water to the plant will not affect the performance
of the plants production. The system consists of several
components attached to the tank. The rainwater is di-
rected into the tank to be stored until it is either pumped
to the RO. When the water reaches a certain level, a
water drainage pipe guides the excess water back into a
nearby storm water downspout. A water level indicator is
also fitted on the wall of the tank. The last component of
the system is the float and float valve. This controls the
topping up from the city water pipeline when the water
levels are at a specific low.

2.6 Bill of Materials

A budget of $30 000 was set by CAMTAC, as a payback
period of one year is optimal. Seeing as the annual wa-
ter costs are approximately $24,000, there is an expected
payback period of 0.81 years or less than ten months.

3 Conclusion

This design provides an economically sound method for
an industrial facility to accomplish sustainability in an

Fig. 3. Cost breakdown

environmentally-friendly way. It reduces the operational
fees by minimizing water consumption from municipal
reserves, as well as minimizes the risk of depleting im-
portant natural resources. Concurrently, the design will
maximize the plants use of rainwater for its respective
processes. Also, this design will satisfy another cost con-
straint and criteria, which is that it has a minimal pay-
back period of 10 months as well as being within the
$30,000 budget. Furthermore, this design is verified to
be compliant with the regions water quality regulations
and standards. Meeting these standards will help promote
their stature as a reputable company as well as accomplish
their annual objectives as stated in their 2007 ISO-14000
report.
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