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1. Introduction to Rainwater Harvesting 

What is rainwater harvesting? 

 
Rainwater harvesting (RWH) is the practice of collecting rainwater and storing it for future use. 

 

What is a rainwater harvesting system? 

 
A rainwater harvesting system is comprised of a series of components that are used to collect, 
store, and distribute rainwater to outdoor and/or indoor fixtures. Although RWH seems quite 
simple, in practice installing a RWH system requires planning and work by qualified 
professionals to ensure that the RWH system operates properly and meets all building code 
requirements. 

 
When installing a rainwater system in your home some (or all) of the following components of a 
RWH system must be taken into account (shown in Figure 1): 
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Figure 1) Installation planning for a RWH system 
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What are the benefits of rainwater harvesting? 

 
Rainwater harvesting has several benefits. First, rainwater harvesting helps to conserve water 
by reducing the amount of water needed for toilet (and urinal) flushing and outdoor watering 
using a garden hose or irrigation system (shown in Figure 2). By using rainwater instead of 
potable (drinking) water for these applications, homeowners can reduce their daily water use 
by approximately 30%. Secondly, rainwater harvesting can improve ecosystem health and 
reduce river and stream erosion by means of managing stormwater runoff1. 

 

How much rainwater can I collect and use at my home? 

 
On average, Collingwood receives 700 mm of rainfall annually2. Based on this average rainfall, 
a typical four‐person household in Collingwood with roof area of 120 m2 (1,300 sq. ft.) can 
save up to 55,000 Litres (15,000 Gallons) of water by using rainwater for both indoor and 
outdoor use. 

 
 

1 
Farahbakhsh, K., Despins, C., Leidl, C. 2009. Developing CapaTown for Large‐Scale Rainwater 

Harvesting in Canada. Water Qual. Res. J. Can., Volume 44, No. 1, 92‐102. 
2 

Schroeter, H.O., Boyd, D.K., Whitely, H.R., 2006. Filling Gaps in Meteorological Data Sets Used for Long‐term 
Watershed Modelling. Conservation Ontario, Government of Ontario, Toronto, ON. 

Figure 2) General layout of rainwater 
system 
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What can I use rainwater for? 

 
In the Town of Collingwood, the uses permitted and prohibited to be supplied by rainwater are: 

 
Permitted Uses Prohibited Uses 

• Toilet 
• Urinal 

• Garden hose 

• Irrigation system 

• Washing machine 

• Laundry trays 
• Priming of traps 

• Shower/Bath 
• Kitchen/Lavatory faucet 

• Any other fixture or appliance 
not listed under permitted 
fixtures 

 

Approval of these fixtures by the Town of Collingwood is contingent upon the RWH system 
meeting all applicable provincial codes and regulations and Town bylaws. All fixtures dispensing 
rainwater must be provided with signage stating the following: “WARNING: NON‐POTABLE 
WATER — DO NOT DRINK.” For residents living outside of the Town of Collingwood, be sure to 
check with the authorities having jurisdiction in your municipality regarding permitted 
rainwater fixtures. 

 

Are there different ‘types’ of RWH systems? If so, what types of RWH systems are 
available? 

 
Although there are many different ways in which you can collect and use rainwater at your 
home, there are generally two types of RWH systems: 

 

• Seasonal RWH systems; and 

• Year‐round RWH systems 
 

Seasonal RWH System: A Seasonal RWH system is used for outdoor watering only – by a garden 
hose or an irrigation system. Rainwater is typically stored in an outdoor tank, located at the 
side or back of the home. These systems are only used during the spring and summer months 
are not used to supply rainwater to fixtures located inside the home. 

 

Year‐round RWH System: A Year‐round RWH system is primarily used to supply rainwater for 
toilet flushing, but they can also be used for outdoor watering using a garden hose or irrigation 
system. Since these systems must operate in both hot and cold weather they must be 
protected from frost – the tank, pump and pipes must be installed either indoors or, if 
outdoors, then installed below ground to ensure that rainwater does not freeze inside the RWH 
system. 
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2. Installing a Rainwater Harvesting System 

 
What is the purpose of this Design & Installation Best Practices Manual? 

 
This best practices manual has been developed to assist homeowners interested in rainwater 
harvesting by providing guidance on the design and installation requirements for residential 
rainwater harvesting systems. Given the wide range of site specific considerations to be 
addressed as part of a RWH system installation, this manual only provides the conceptual 
requirements of rainwater harvesting systems. As such, this best practices manual shall be 
used for guidance purposes only – all RWH systems must be designed and installed in 
accordance with all applicable provincial codes and regulations and Town bylaws, including 
those that are not referenced in this document. 

 

What professional help is available to design & install a RWH system? 

 
Homeowners interested in installing a rainwater harvesting system in their home are 
encouraged to engage a rainwater harvesting professional to complete a site specific 
assessment and design a system specific to their home’s individual needs. Rainwater 
harvesting professionals include businesses specializing in the provision of RWH products and 
services, as well as professional contractors with expertise in RWH systems. 

 

What are the applicable provincial codes and regulations and Town Bylaws and 
Permits? 

 
Installing a rainwater harvesting system is just like any other type of building renovation or 
major plumbing work – it must be installed in accordance with applicable codes and regulations 
and Town bylaws, and must receive the necessary permit(s) for the work to be performed. 

Applicable codes and standards in the Town of Collingwood include: 
 

• Ontario’s Building Code 

• Ontario Electrical Safety Code 

• Town of Collingwood Backflow Prevention Bylaw 

• CSA Standard B.128.1‐06/B.128.2.‐06 Design and installation of non‐potable 
water systems/Maintenance and field testing of non‐potable water systems 3 
and 

• All applicable Town of Collingwood Bylaws 

To learn more about building permits please visit the Collingwood Building Services online 
permit system website: Building Services 

 
 
 

3 
RWH systems shall be designed and installed as per CSA B128.1 as per 2012 OBC 7.7.4.1.(1) (c) 

https://www.collingwood.ca/sites/default/files/uploads/documents/bl2017-056_backflow_prevention.pdf
https://www.collingwood.ca/building-business/building-services/residential-building-permits
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Are there any other resources available to help with installing a RWH system? 

 
For further information on the design, installation and management of rainwater harvesting 
systems, refer to the 2010 edition of the Ontario Guidelines for Residential Rainwater 
Harvesting Systems.  

 

  

https://www.crd.bc.ca/docs/default-source/water-pdf/cmhcrainwaterhandbook.pdf?sfvrsn=67aa96c9_2
https://www.crd.bc.ca/docs/default-source/water-pdf/cmhcrainwaterhandbook.pdf?sfvrsn=67aa96c9_2
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3. Rainwater Collection & Conveyance 
 

The first steps in harvesting rainwater are collection and conveyance. To collect rainwater and 
convey it to the rainwater storage tank, the rainwater harvesting system must have the 
following components: 

 

1. Collection surface(s), 
2. Conveyance network, and 
3. Conveyance pipe, 

 

Collection Surface(s) 

 
The roof of the home is the most common collection surface for rainwater harvesting. While it 
is possible to collect rainwater from other surfaces, such as driveways or lawns, the use of 
these collection surfaces is not recommended due to concerns surrounding the quality of water 
and possible contaminants present through these sources. 

 
The size of your roof will affect the amount of rainwater you will be able to collect each time it 
rains. The relationship between roof size and rainwater collection is illustrated in Figure 3: 

 

Figure 3) Volume of potential 

rainwater to be collected 
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For every 1 millimetre of rainfall, approximately 1 Litre of water can be collected per 1 square 
metre of roof surface area. This relationship is very important in the design of a RWH system – 
particularly the sizing of conveyance pipes. Roof size is also very important in determining the 
ideal size of the rainwater storage tank. 

 

Conveyance Network 

 
With most homes, rainwater cannot simply be collected from one central location (one 
downspout) due to the fact that most roofs are peaked and thus divide and discharge rainwater 
at different points around the home. With this in mind, a conveyance system must be designed 
to take water from eaves troughs, and downspouts, and convey the rainwater back to a central 
location – the rainwater storage tank. 

 
The design of a conveyance network will vary based upon the specific placement of 
downspouts around your home. However, some general guidelines can be provided, based 
upon where your rainwater storage tank will be located. 

 
Outdoor Tanks Located Above Ground: Above ground tanks can be placed directly underneath 
a downspout (space and site conditions permitting), and where possible, additional 
downspouts and/or pipe can be used to convey rainwater to the tank (see Figure 4 for details). 
With above ground tanks, is that it is sometimes difficult to convey rainwater from opposite 
sides of the house to the location of the storage tank. In such cases, it is recommended to 
examine the slope of the roof and positions of downspouts, and locate the tank nearest to the 
downspout(s) that collect rainwater from the largest collection area possible. 

 
Outdoor Tanks Located Below Ground: Below ground tanks typically require a more extensive 
conveyance network than above ground tanks, as buried pipes are needed to convey rainwater 
to the storage tank. At the point where the downspouts typically discharge onto grass or a 
driveway, a downspout‐to‐pipe transition is used to connect to water drainage piping (see 
Figure 5 for details). To protect against rainwater freezing within these pipes, they must be 
buried below the frost depth, and must be sloped towards the cistern. This arrangement is 
illustrated in Figure 5. 
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Figure 4) RWH system with 
above ground storage tank 

 

 

 

  

 

 

 

 

 

 

 

   
 

 

 

 
  

  

 

 

 

 

 

 

 

 
 

Item Description 

 

Rainwater collection & conveyance. To convey rainwater from the roof to the tank,     
rainwater is conveyed through a series of materials, which include the roof, gutters and 

 

Pre‐treatment device. Before rainwater enters the tank, it should be treated to remove 
debris like leaves and twigs. In this example a leaf screen (installed within the downspout) is 
used to improve the rainwater quality. 

 

Rainwater storage tank. Rainwater collected from the roof is stored in the storage     tank. 
Seasonal RWH systems typically use a plastic tank that is installed outside and located at the 
side or back of the house. 

 

Rainwater pump. Rainwater pump.  Unlike rain barrels (which typically use “gravity flow”), 
Seasonal RWH systems have a pump to pressurize the rainwater and provide a good flow for 
garden hoses and irrigation systems. These pumps are also located outdoors – they are 
installed in an enclosure to protect the pump and electrical wiring from the elements. 

      Rainwater fixtures. Seasonal RWH systems can only be used to supply rainwater to two 
fixtures – a garden hose and/or an irrigation system. 

      Overflow handling. Most Seasonal RWH systems use tanks located above ground, so 
rainwater can overflow from the top of the tank and be discharged onto the ground. 
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Item Description 

Rainwater collection & conveyance. To convey rainwater from the roof to the tank, 

      rainwater is conveyed through a series of materials, which include the roof, gutters, 
downspouts and below ground or indoor conveyance pipe. 
Pre‐treatment device. Before rainwater enters the tank, it should be treated to 

       remove debris like leaves and twigs. In this example, a leaf screen installed within the 
downspout is used. 

Rainwater storage tank. Rainwater collected from the roof is stored in the storage 

      tank. Year‐round RWH systems typically use a plastic, fiberglass or concrete tank 
installed inside the home (heated garage/basement) or buried (below frost line). 
Rainwater pump. Year‐round RWH systems have a pump to pressurize the rainwater 

      and provide a good flow for toilets, garden hoses and irrigation systems. The pump 
and accessories are located inside the home (typically in a utility room). 

       Indoor rainwater fixtures. Year‐round RWH systems are primarily used to supply 
toilets. 

       Outdoor rainwater fixtures. Year‐round RWH systems can also be used to supply 
rainwater to two outdoor fixtures – a garden hose and/or an irrigation system. 

Top‐up system & Backflow preventer. A top‐up system automatically fills the tank        with 

water from the Town during periods when there is not enough rainwater in the tank 
to meet household needs. To ensure rainwater does not enter the municipal water 
supply system, a backflow prevention device must also be installed inside the home. 

Overflow handling. Most Year‐round RWH systems use tanks located indoors or 

      outdoors (below ground), thusly rainwater overflow handling will vary depending 
location of tank. 

 

Figure 5) RWH system with 
below ground storage tank 
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Conveyance Pipe Selection 

 
Pipe Material: The type of pipe material to select for the conveyance network varies based 
upon where the pipe is to be installed. If installed above ground outdoors, the pipe should be 
rated to handle ultraviolet (UV) light exposure and be capable of withstanding cold 
temperatures. If installed below ground, pipe must be rated for burial. For below ground 
installations, a type of PVC pipe, referred to as “sewer grade pipe” or “PVC SDR35”, is suitable, 
as is ABS pipe. For above ground installations located outdoors, a different type of PVC pipe, 
referred to as “PVC System 15” pipe is appropriate. 

 

Pipe Slope: To ensure proper drainage through the conveyance network, the conveyance pipes 
must be sloped (i.e., sloped downwards towards the rainwater storage tank). At minimum 
pipes must have a 0.5% slope (1 m fall for every 200 m length), however greater degrees of 
slope are recommended to promote drainage. 

 

Pipe Size: Sizing conveyance piping depends upon two factors: the size of the collection surface 
and the slope of the installed conveyance pipe. Conveyance pipe sizing must be performed in 
accordance with the current edition of Ontario’s Building Code, so be sure to contact your local 
authority regarding the correct size of pipe for your particular RWH system. In general 
however, the following information, as adapted from the 2006 edition of Ontario’s Building 
Code4, can be used as guidance: 

 

Roof Area 
Minimum Pipe Size 

Required 
0‐150 m2 

[0‐1,600 sq. ft.] 
4” Pipe

 
151‐400 m2 

[1,600‐4,300 sq. ft‐] 
6” Pipe

 
 
 
 
 
 
 
 
 

 
4 

Adapted from the 2006 edition of Ontario’s Building Code. Ontario Ministry of Municipal Affairs and Housing, 
Toronto, ON. Assumes Collingwood 15 min. 28 mm rainfall, with a 1% pipe slope. 

TIP: In some cases, it may be more trouble than it’s worth to connect all of your 
roof’s downspouts to the conveyance network. Prioritize connecting the 
downspouts that collect rainwater from the largest sections of the roof to 
maximize rainwater collection and minimize pipe material and installation costs. 
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4. Rainwater Storage 
 

When selecting a rainwater storage tank, there are four factors that should be taken into 
consideration: 

 

1. Tank material 
2. Tank location 
3. Tank size 
4. Site conditions 

 

Tank Material 

 
In Ontario, there are generally three materials available for water storage tanks: concrete, 
plastic and fibreglass. Each material has its own advantages and disadvantages, however in 
general, concrete tanks are most often used in cases where the tank is buried below ground, 
while plastic tanks tend to be used where smaller storage volumes are required, and are 
typically installed above ground (though below‐ground plastic tanks are available). Fibreglass 
tanks are commonly used for larger industrial or commercial applications, as they can be 
manufactured in very large sizes. 

 

Tank Location 

 
There are three options available for the location of the rainwater storage tank. The tank can 
be located: outdoors above ground, outdoors below ground (i.e., buried in the yard), or 
indoors. 

 

Outdoors (above ground): This is one of the simplest options available since the tank can be 
installed at the side or back of a house, within close proximity to nearby downspouts (this 
location is identical to that of a rain barrel). The drawback associated with this location is cold 
weather operation – during the winter months, the water in the tank will freeze, potentially 
damaging the tank, pipes, and pump, unless the system is properly winterized 
(decommissioned prior to the onset of cold weather). 

 
Outdoors (below ground): Placing the tank below ground, burying it below the frost 
penetration depth, is one method of addressing the freezing issues associated with outdoor 
tanks. Once below the frost penetration depth, rainwater stored in a tank or within buried 
pipes will not freeze, permitting year‐round use of rainwater. The disadvantage associated with 
this method is that it requires excavation, increasing the cost of the RWH system, and for 
retrofit applications, additional work will be required to repair damaged landscaping. 

 
Indoors: An alternative to below ground storage is to store rainwater inside the home, or other 
heated environment to protect against freezing during the winter. Well insulated garages or 
basements are possible locations for a rainwater storage tank. One concern regarding these 
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locations is handling excess water during a large downpour (overflows). In these cases, the 
system must be well designed to ensure that overflows are handled properly, and do not cause 
leaks or water damage within the home. Another consideration is the space requirements for 
these types of storage tanks. For instance, if locating the tank in the garage, Collingwood 
zoning bylaws require that there remain sufficient space within the garage for parking a 
vehicle. 

 

Tank Size 

 
In general, the larger the tank you select, the greater your water savings – you’ll be able to 
store more rainwater as a backup supply for dry periods when there is no rainfall. Larger tanks 
are typically more expensive, so it is important to select an ideal tank size – one that is sized to 
maximize water savings while minimizing the cost of the system. 

 
Determining the ideal tank size depends upon a wide variety of factors, including local rainfall 
patterns, roof collection area, and future daily rainwater demands within the home. 

 
For most cases, the size of tank can be selected based upon what the rainwater will be used for 
as well as the number of bedrooms within the home, assuming a typical roof area and typical 
water demands. Given these assumptions, the homeowner can determine the ideal size of tank 
by selecting one of the following: a Small tank (tanks less than 2,500 L of storage capaTown), 
Medium‐sized tank (between 2,500 L and 5,000 L) and a large tank (tanks with more than 5,000 
L storage capaTown). 

 
Small tank (less than 2,500 L): Small rainwater storage tanks are best suited to indoor 
installations (where space is at a premium), and for applications where the rainwater storage 
tank is being used for seasonal purposes only (used for outdoor watering only). This size is 
considered to be slightly undersized for households with three or more bedrooms, and greater 
water savings can be achieved by upgrading to a larger tank size. 

 
Medium tank (2,500 – 5,000 L): Tank sizes within this range are recommended for most 
households. These tanks can store sufficient quantities of rainwater to last through most dry 
periods, providing the best compromise between water savings and RWH system cost. 

 
Large tank (5,000 L – 7,500 L): Tanks with capacities exceeding 5,000 L are recommended for 

larger households (with 4‐5 bedrooms), or for smaller households that have a large yard and/or 
wish to use their rainwater for watering their lawns/gardens frequently. 

 

Site Conditions 

 
Site conditions primarily come into play in cases where a below ground tank is being 
considered, but these must also be considered any time digging on your property takes place 
(which may be required for the overflow piping). 
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Call Before You Dig: The first step when considering site conditions is to determine the location 
of buried service lines (which includes buried phone, cable, water, gas and electrical lines) on 
your property. The locations of these service lines must be determined before excavation takes 
place, and is often referred to as “call before you dig.”   

 

Frost Depth: In the Town of Collingwood, the frost depth is approximately 3‐4 feet (1‐1.2 
metres). This means that to prevent water from freezing, either in the storage tank or in the 
buried piping, they must be placed below this depth. In some cases, it may not be possible to 
bury the tank or piping below this depth. In such cases, the burial depth can be reduced to 2‐3 
feet (0.6‐0.9 metres) by placing 50 mm [2 in.] thick rigid polystyrene insulation on top of the 
tank and buried pipes. When installing the insulation, it should be wider than the tank or pipe 
being insulated. For example, the recommended width of insulation over 4” piping is 1 m [3.3 
ft.]. This is illustrated in Figure 65: 

 

5 
Adapted from the 2006 edition of Ontario’s Building Code. Ontario Ministry of Municipal Affairs and Housing, 

Toronto, ON. 

Figure 6) Insulated pipe above 
frost depth 
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5. Rainwater Treatment 
 

While falling through the sky, rainwater is of very high quality, but its quality can be negatively 
impacted in a number of ways through contact with air pollutants, and contact with 
contaminants present on roofs, driveways, and on the ground. To improve rainwater quality, 
rainwater can be treated using a variety of devices as well as through proper maintenance of 
the RWH system. This section looks into the following items in greater depth: 

 
1. Rainwater quality 
2. Pre‐storage treatment 
3. Post‐storage treatment 
4. RWH system maintenance 

 

Rainwater Quality 

 
What is rainwater quality? 

 
Rainwater quality is a measure of the physical, chemical and microbiological properties of the 
water, and includes things like pH, metals (lead, etc.) and bacteria present. 

 

Why is it important? 
 

Water quality is important because it determines how safe water is for humans. Human use of 
water can be either in non‐direct, like water used for flushing toilets, or direct, like drinking or 
bathing. Water provided by municipalities is treated to a very high quality to ensure that it is 
safe for human consumption (drinking), making the water “potable.” 

 

Because rainwater can potentially contain a number of harmful contaminants, it is considered 
unsuitable for human consumption, and referred to as “non‐potable water.” Being non‐potable 
water, it can only be used for a limited number of uses – toilet and urinal flushing, the priming 
of household floor drains as well as outdoor watering. Connecting rainwater to other fixtures is 
not permitted by the 2012 edition of Ontario’s Building Code. 

 
Using non‐potable water within the home or outdoors requires that the homeowner take 
several steps to ensure that the non‐potable water cannot come in contact with the municipal 
potable water system or be wrongfully identified as potable water in their home. This requires 
that a RWH system have its own dedicated plumbing within the home, that the non‐potable 
water piping be labelled to indicate that the water source is non‐potable. In addition, special 
measures, referred to under the term “backflow prevention,” must be put in place. This topic is 
discussed in the Backflow Prevention section. 
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What level of treatment is required? 
 

There are currently no federal or provincial water quality guidelines that pertain to the use of 
rainwater, for any specified application (for either indoor or outdoor use). The 2012 edition of 
Ontario’s Building Code requires rainwater to be “free of solids” before it can be used for toilet 
flushing, however, there are no specific requirements for treatment devices, or the degree of 
treatment required to meet this building code provision. 

 
Although no treatment devices are necessarily required by the 2012 edition of Ontario’s 
Building Code, it is recommended that RWH systems include both pre‐ and post‐storage 
treatment devices. These treatment devices limit risk associated with using rainwater within 
the home and ensure that as future codes and standards are amended the homeowner will be 
in a position to maximize use of their rainwater harvesting system. Details regarding the 
treatment devices available, and the means by which they improve rainwater quality, are 
provided below. 

 

Pre‐treatment 

 
The purpose of pre‐storage treatment or “pre‐treatment” is to screen out some of the larger 
debris (such as leaves or twigs) before they can enter the rainwater storage tank. This practice 
improves the quality of stored rainwater by reducing the build‐up of these contaminants within 
the tank, which can break down overtime and cause aesthetic issues like smell and/or 
discolouration, as well as promote bacteria growth in the water. To achieve adequate pre‐ 
treatment, several options are available, and are listed for reference in the table below: 

 
Pre‐storage 

Description
 

Treatment Device 

Eaves trough Screening Eaves trough screening (typically referred to as “gutter 
(Gutter Guard) guard”) is installed directly on top of the eaves troughs to 

prevent larger debris from entering the conveyance 
network. 

Leaf Screen Leaf screens are typically installed in the downspout. They 
have a sloped screen that redirects leaf fall to the ground. 
Leaf screens are available through Eaves trough contractors 
and most RWH system suppliers. 

In‐line Filter In‐line filters are specialty devices designed exclusively for 
RWH systems, and are designed for burial (connected in‐ 
line with the conveyance drainage pipe) or installed directly 
within the rainwater storage tank. These devices tend to be 
the most expensive option for pre‐treatment, but often 
provide the best degree of treatment and minimize 
clogging/maintenance issues. These devices are available 
from most RWH system suppliers. 
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Selecting at least one of these options is recommended as they help to improve rainwater 
quality and reduce the strain on subsequent post‐storage treatment devices. 

 

Post‐treatment 

 
Post‐storage treatment or “post‐treatment” tends to be more rigorous than pre‐treatment and 
often requires pressurized flow and electricity to aid in the treatment process. These treatment 
processes typically perform one of two functions – filtration, or disinfection. 

 

Post‐treatment filtration removes suspended particles from the rainwater by passing it through 
a permeable material. Filtration can be used to address water quality issues including turbidity 
and total suspended solids which are measures of very fine particulate present in the rainwater. 
Filtration devices include the following: 

 
Post‐treatment 

Description
 

Filtration Device 

Particle Filter Particle filters remove the finer particulate (solids) 
suspended in water. These filters can be used to reduce the 
turbidity, or “cloudiness” of the rainwater. Particle filters 
are recommended for RWH systems supplying rainwater to 
irrigation systems, as debris can clog the fine nozzles on 
irrigation heads. 

Activated Carbon Filter Activated carbon filters can be used to address some of the 
aesthetic issues surrounding rainwater quality, particularly 
odour, and to a lesser degree, colour. 

 
Disinfection inactivates microorganisms by chemical or physical means. This treatment method 
can be used to reduce the risks associated with microbiological contaminants that may be 
present in the rainwater, including viruses, bacteria and protozoa. Disinfection devices include 
the following: 

 
Post-treatment 

Description
 

Disinfection Device 

Ultraviolet (UV) Lamp Ultraviolet (UV) lamps are used to disinfect water by 
inactivating microorganisms like bacteria and viruses. To 
ensure the effectiveness of a UV lamp, a particle filter must 
be installed prior to the lamp, to reduce the amount of 
particulate in the water (which tends to block UV light 
absorption). 

Chlorine Dosing Unit Chlorine is another option for disinfecting rainwater. The 
or Chlorine “Pucks” disadvantage associated with this treatment method is that 

it requires the storage and use of liquid chlorine or chlorine 
pucks, which if handled improperly, can pose a safety 
hazard. 
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There are a wide variety of treatment devices available, and selecting the right one(s) is an 
important part of improving rainwater quality. It is recommended that you consult a rainwater 
harvesting professional or a water treatment professional for assistance in selecting the 
appropriate device(s) to install as part of your RWH system. 

 

 

RWH System Maintenance 

 
A key part of improving (and maintaining) water quality is by performing regular maintenance 
on the RWH system. To reduce the entry of contaminants from the roof or eaves troughs, they 
should be inspected annually, and any accumulated debris (leaves, twigs, etc.) cleaned out. In 
addition, all pre‐ or post‐storage treatment devices should be inspected regularly to ensure that 
they are working properly, and to perform maintenance. While performing these tasks, it is 
important to follow the manufacturer’s instructions regarding maintenance frequency, and 
maintenance safety precautions. 

 

TREATMENT RECOMMENDATIONS: The permitted uses of rainwater may grow 
over time with changes to Ontario’s Building Code, and as such it is recommended 
that RWH systems be installed with a minimum of one of each of the following: 

 

• Pre‐treatment device 

• Post‐treatment filtration device 

• Post‐treatment disinfection device 

Where these devices can be selected from those listed in the above tables, or 
alternatives providing an equivalent means of treatment. This shall provide 
rainwater of high quality that is suited for both current and anticipated future 
permitted uses of rainwater. 

Remember – Safety First! 
 

To perform these maintenance activities, it is important to either hire a 
professional contractor qualified for doing the work, or to take all necessary safety 
precautions if doing it yourself. In particular, entry inside the rainwater storage 
tank, either for inspection or cleaning, is strongly discouraged due to the 
significant dangers involved. Perform cleaning work outside of the tank, or have a 
contractor with the proper training and equipment do the work on your behalf. 
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6. Rainwater Distribution 
 

Selecting the right rainwater pump and pressure system components can be a complicated and 
involved process, and it is strongly recommended that you contact a pump professional or 
rainwater harvesting professional for assistance in completing this task. These parties will ask 
for details regarding your household and your RWH system, and provide a pump and pressure 
system that best meet your needs. 

 
For background, the following sections discuss the options available with distribution systems, 
and the important information that must be gathered in order to select the right pump, 
pressure tank, and other plumbing components. 

 

Pump 

 
Pump Location 

 
One of the first steps in selecting a pump is determining the location, or type, of pump – a 
submersible pump (installed directly inside the rainwater storage tank) or a jet pump, which is 
installed outside of the tank (such as in the basement or other location). 

 

Submersible pump: Submersible pumps are typically more expensive than jet pumps, but may 
be more reliable over the pump’s lifespan. An advantage with a submersible pump is that it 
does not take up additional space in the home, and there is typically less audible noise during 
operation. 

 
Jet pump: Jet pumps are better suited for do‐it‐yourself installations, as these are generally 
available at most hardware stores. These pumps are more easily maintained than submersible 
pumps, since they can be accessed more easily than submersible pumps. 

 
Pump Motor Configuration 

 
The second consideration is motor configuration. Pumps can operate either at a constant rate, 
referred to as constant speed pump, or can vary their speed based upon the amount of 
demand. If rainwater demands increase, such as when both toilet flushing and outdoor 
watering take place simultaneously, then the pump can speed up, increasing supply to meet 
demand. These types of pumps are referred to as Variable Speed Drive (VSD)/Variable 
Frequency Drive (VFD) pumps. 

 
Constant speed pumps: The majority of pumps are constant speed pumps. A drawback 
associated with this style of pump is that they tend to require larger “pressure tanks” than 
VSD/VFD pumps, which can take up additional space within the home. 
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Variable Speed Drive (VSD)/Variable Frequency Drive (VFD) pumps: These are a newer style of 
pump, which are generally more expensive than constant speed pumps. Advantages associated 
with VSD/VFD pumps include maintaining a constant pressure over a range of flow rates, and 
decreased operating costs as these pumps are more energy efficient than traditional constant 
speed pumps. 

 
Pump Sizing – Flow Rate 

 
The size of pump (the amount of flow the pump provides) that is required is dependent upon 
the types and number of fixtures connected to the RWH system. Contact a pump supplier or a 
RWH system supplier regarding the size of pump you will need to meet the rainwater demands 
in your household. 

 
Pump Head 

 
Once the flow rate has been determined, the next task is to calculate the amount of pressure, 
or “head,” the pump must provide for that given flow. A pump supplier or RWH system 
supplier can determine this value, given the following information: 

 
1. The household water pressure required 
2. The location of the pump and rainwater storage tank 
3. The number of stories the water must be pumped 

 

Pressure Tank 

 
A pressure tank performs two functions: it maintains a consistent system pressure and stores 
pressurized water to minimize the frequency of the pump cycling on and off. To operate 
properly, pressure tanks need to be equipped with a pressure sensor that communicates with 
the pump, and the tanks need to be properly sized. A pump supplier or RWH system supplier 
can select and size the pressure tank in order to ensure that it is compatible with the type of 
pump selected. 

 
Pump Controls & Plumbing Components 

 

In order for the pump and pressure tank to operate automatically, pump controls and other 
specialized plumbing components are required. Consult a pump supplier or RWH system 
supplier to ensure that all necessary components are selected and sized properly, and have 
them installed by a qualified contractor. 

 

Dedicated Plumbing 

 
To prevent potentially contaminating a household’s (or the Town’s) water supply, rainwater 
must be pumped from the storage tank to the fixtures it is connected to via dedicated pressure 
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piping. The dedicated pressure piping for a RWH system typically involves two distinct sections 
– service piping and supply piping. 

 
Rainwater service pipe: is the section of pipe from the storage tank to a jet pump, or the 
section of pipe from the storage tank to the pressure tank or control unit, in the case of 
submersible pumps. 

 
Rainwater supply pipe: is the section of pipe from the jet pump (or pressure tank/control unit 
for submersible pumps) to the permitted fixtures. 

 
The pipe materials suitable for service piping include “black polyethylene pipe” and “Schedule 
40 PVC pipe.” The pipe should be sized in accordance with the diameter of the discharge port 
on the pump itself (i.e., if the discharge port is ¾ inch diameter, this should be the minimum 
size of pipe used). Copper and PEX pipe are commonly used for rainwater supply piping in 
residential applications. Supply pipes must be sized and installed in accordance with the 
provisions of the current edition of Ontario’s Building Code. 
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7. Backflow Prevention 
 

When installing a RWH system, appropriate backflow prevention safety precautions must be 
implemented to protect the potable water supply from cross‐contamination. These safety 
precautions include the installation of a backflow prevention device and performing routine 
maintenance of this device on an annual basis (in accordance with the current edition of 
Ontario’s Building Code, the Town of Collingwood’s Backflow Prevention Bylaw, and all other 
codes, regulations and bylaws having jurisdiction). This section discusses some of the 
concepts involved with backflow prevention, and provides design best practices developed 
for use specifically within the Town of Collingwood. Topics to be discussed in this section 
include: 

 

1. Backflow Prevention 
2. Backflow Prevention Requirements for RWH Systems 
3. Indirect Connection 
4. Premise Isolation 
5. Pipe Labelling 
6. Backflow Preventer Maintenance & Inspections 

 

Backflow Prevention 

 
Backflow is “a flowing back or reversal of the normal direction of flow,”6. A backflow event can 
happen in circumstances where there is a physical connection between the potable water 
system and the rainwater distribution system. If such a connection is present, rainwater may 
unintentionally be drawn into the potable water supply of the house or building, or drawn into 
the entire water supply of a municipality causing contamination of the potable water present. 

 
This type of connection is referred to as a “cross‐connection,” and is defined as “any actual or 
potential connection between a potable water system and any source of pollution or 
contamination”7 (emphasis added). To ensure that backflow does not take place, backflow 
prevention devices (also called “backflow preventers”) are required to be installed in 
conjunction with any rainwater harvesting system. 

 

Backflow Prevention Requirements for RWH Systems 

 
RWH systems must have the following backflow prevention measures: 

 

1. Indirect Connection – An appropriate backflow prevention device must be installed at a 
water connection where a potential cross‐connection exists 

 
 

6 
CAN/CSA‐B64.10‐07/B64.10.1‐07. 2007. Selection and Installation of Backflow Preventers/Maintenance and Field 

Testing of Backflow Preventers. CSA International, Toronto, ON. 
7 

CAN/CSA‐B64.10‐07/B64.10.1‐07. 2007. Selection and Installation of Backflow Preventers/Maintenance and Field 
Testing of Backflow Preventers. CSA International, Toronto, ON. 
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2. Premise Isolation – An appropriate backflow prevention device must also be installed at 
or near the water meter to isolate the premises from the Town’s potable water supply 

3. Pipe Labelling – Pipes distributing rainwater must be labelled to ensure that future 
plumbing work within a household does not accidentally create a cross‐connection 

 
The types and number of backflow preventers needed to protect the water system at these 
points are discussed below. 

 

Indirect Connection 

 
It is recommended that all RWH systems include a top‐up system, which automatically fills, or 
“tops up,” the rainwater storage tank with potable water when rainwater demands exceed the 
volume of stored water. This top‐up system is described in further detail in the Insufficient 
Rainfall Provisions section. 

 

The typical method of backflow prevention used for top‐up systems is an indirect connection in 
the form of an air gap. An air gap is one of the simplest methods of preventing backflow, and 
involves a physical separation between two sections of pipe that is open to the atmosphere 
(illustrated in Figure 8). 

 

 

This physical break of an air gap prevents the backflow of water and potential compromises to 
the potable water system. Should a backflow of rainwater occur, it would spill from the gap 
and not come into contact with the potable water supply. 

 

Automated (Solenoid) valve 

Potable water supply 

Air Gap 

Gravity flow to storage tank 

(“top-up drainage piping”) 

otable Water 
System 

Figure 7) Air Gap for P 
Top‐up of RWH 

TIP: When the rainwater storage tank is full, the excess rainwater must overflow 
from the tank and be discharged to a suitable location. Since rainwater can 
overflow through any of the pipes connected to the rainwater storage tank, it is 
possible that rainwater can back up the top‐up drainage pipe and overflow from 
the air gap. To prevent this from occurring, the air gap must be located at a higher 
elevation than the overflow drainage piping. 
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Premise Isolation 

 
In addition to the backflow prevention measures identified above, a backflow preventer must 
also be installed for the purpose of premise isolation. For residential RWH systems, a type of 
backflow preventer referred to as a “Dual Check Valve” is required8. Consult the Town of 
Collingwood’s Building Services Department to ensure that this is the appropriate backflow 
preventer to select for your household. 

 

Where a clothes washer is supplied by a rainwater system and a potable water system, the 
potable water system shall be protected by dual check valve backflow preventers conforming to 
the Ontario Building Code for area isolation and premise isolation. 

 

Labelling 

 
If you sell your home, or perform other home renovations in the future, there is a chance that 
future plumbing work may accidentally create a cross‐connection between the potable water 
supply and the rainwater distribution system. One of the best ways of preventing this from 
occurring is to have all rainwater‐related plumbing properly labelled. 

 

Pipes carrying rainwater must be labelled with the following: “WARNING: NON‐POTABLE 
WATER — DO NOT DRINK.” During installation it is required that all piping carrying rainwater 
within the home be 100% labelled. In addition, all fixtures dispensing rainwater including 
outdoor fixtures, must be marked according to the specifications in the Ontario Building Code 
and with the same warning message, as illustrated below9. 

 

Backflow Preventer Maintenance & Inspections 

 
The Town of Collingwood Backflow Prevention Bylaw requires that backflow preventers directly 
connected to potable water system for the purpose of makeup water be tested annually to 
ensure that they are functioning properly. These tests must be performed by a qualified 
plumber, who then submits the test results to the Town of Collingwood. All other backflow 
preventers are subject to conditions outlined in the bylaw.  
 

 
 
 

8 
CAN/CSA‐B64.10‐11/B64.10.1‐11. Selection and installation of backflow preventers/Maintenance and field 

testing of backflow preventers. 2007. CSA International, Toronto, ON. 
9 

CSA B128.1‐06/B128.2‐06. Design and installation of non‐potable water systems/Maintenance and field testing 
of non‐potable water systems. 2006, CSA International, Toronto, ON. 

WARNING: NON-POTABLE WATER ñ DO NOT DRINK 

AVERTISSEMENT : EAU NON-POTABLE ð NE PAS BOIRE 
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8. Insufficient Rainwater Provisions 
 

There will occasionally be times when there isn’t enough rainwater in the storage tank to meet 
household demands. This typically occurs during periods of drought (or for year‐round systems, 
during the winter months) when the supply of new rainwater is limited (as shown below in 
Figure 9)10. 
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To ensure that RWH systems can provide water at all times, even during winter months or dry 
periods, all RWH systems should be designed to include a water make‐up system. 

 
The most common type of make‐up system is the “top‐up”, in which the tank is partially filled 
“topped up” with potable water when the water level in the tank drops below a certain level. 
To install a top‐up system, there are several components required: 

 

1. Float switch 
2. Automatic (Solenoid) valve 
3. Air gap 
4. Top‐up drainage pipe 

 
 

10 
Environment Canada. 2009. Canadian Climate Normals 1971‐2000, Collingwood Arboretum, Ontario. 

Figure 8) Collingwood average rainfall for a year 
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Float Switch 

To activate an automatic top‐up a water level sensor is required. The most common water level 
sensor for residential use is the float switch. A float switch operates similarly to a light switch, 
producing either an off or an on state depending upon whether the switch is in an up (high 
water level) or down (low water level) position. To function properly, a float switch must be 
installed directly inside the rainwater tank with the electrical cord tied to a rigid surface such as 
a pipe so that the float can pivot up or down from a “tether point.” This electrical cord is then 
connected to the solenoid valve to activate the top‐up. This is illustrated below in Figure 10. 

 

 
Type of float switch: To activate an automatic valve when in the down position, a “Normally 
Closed” float switch is required. The float switch selected should also come with a long enough 
cord to run from the rainwater storage tank to the location of the automatic valve. If this 
distance is too long, then the cord will have to be spliced with additional wiring to provide the 
necessary length. 

 

Tether point: the “tether point” is the height (water level) at which the float switch will indicate 
insufficient rainwater volume and call for to make‐up water supplies to fill the storage tank. To 
maximize rainwater collection, it is recommended that the tether point be as low as possible. 
The tether point should be located such that the float is 50 mm [2 in.] above the pump intake 
when in the down position to prevent the pump from running while the tank is empty. 

Figure 9) Rainwater Storage Tank 
Component Overview 
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Tether length: the “tether length” of the float switch controls the volume of make‐up water 
needed before the use of rainwater resumes. To maximize rainwater collection, it is 
recommended that the tether length be as short as possible (typically a minimum length of 75 
mm [3 in.] is permitted). 

 

 

Automatic (Solenoid) Valve 

 
Once a float switch detects a low level in the rainwater storage tank (i.e., it is in the down 
position) it sends an electrical signal to a special type of automatic valve called a “solenoid 
valve”. This valve is installed in the potable water system, and when opened, it allows water 
from the potable system to be sent to the rainwater storage tank. This ensures that the RWH 
system always has enough stored water to meet the needs of the household. 

 
Type of solenoid valve: To open in the event of a low level in the tank, a “Normally Closed” 
solenoid valve is required. The solenoid valve selected should be the same size (diameter) as 
the diameter of pipe in which it is installed (typically ½ in.). 

 

Air Gap 

 
As discussed in the Backflow Prevention section, an air gap is required for top‐up systems to 
ensure that rainwater does not enter (and potentially contaminate) the potable water system. 
An air gap must be installed in accordance with the current edition of Ontario’s Building Code. 

 

Top‐up Drainage Piping 

 
Top‐up drainage piping is the section of pipe following the air gap that conveys top‐up water to 
the rainwater storage tank. Since water is no longer pressurized while flowing through this 
pipe, it must travel by gravity flow (like the rainwater conveyance pipes), and travel through 
larger‐diameter drainage pipes. 

 

Pipe size: The top‐up drainage pipe should be no less than 50 mm [2 in.] in diameter. 
 

Pipe material, Pipe slope and Site conditions: The top‐up drainage piping should be installed 
similarly to conveyance piping. Refer to the Rainwater Collection & Conveyance section for 
details. 

TIP: As a backup, a second float switch can be installed inside the rainwater 
storage tank to provide “dry run protection” for the pump. Instead of being wired 
into the automatic valve, this float switch is wired into the pump, and prevents it 
from running when there isn’t enough water in the tank. A “Normally Open” float 
switch is required for this application, and should be installed below the float 
switch connected to the automatic valve (see Figure 10 for details). 
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9. Excess Rainwater Provisions 
 

No matter how large your rainwater storage tank, there will occasionally be times when there is 
too much rainfall, and the tank must overflow. The RWH system must have the capaTown to 
handle overflows and discharge them in an appropriate location. This section discusses the 
following topics: 

 

1. Handling overflows 
2. Overflow discharge locations 
3. Selecting an appropriate overflow discharge location 

 

Handling Overflows 

 
To handle overflows properly, rainwater must exit the storage tank (through the overflow 
drainage piping) at the same flow rate as it enters the storage tank (through the rainwater 
conveyance network). If water flows through the overflow piping at a slower rate than through 
the conveyance pipe rainwater can back up in the tank, potentially damaging the storage tank, 
or back up the top‐up drainage piping. To prevent this from occurring, the following overflow‐ 
handling items must be addressed: 

 
Overflow height: To minimize the chance of backups occurring, it is recommended that the 
height at which the overflow pipe exits the rainwater storage tank be 25‐50 mm [1‐2 inches] 
lower than the height at which the rainwater conveyance pipe enters the tank. At minimum, 
the overflow pipe must exit the tank at the same height as the rainwater conveyance pipe. 

 
Overflow piping: The overflow drainage piping must convey rainwater from the storage tank to 
the point of discharge. The overflow pipe should be the same material as used for the 
conveyance pipe, and be installed in accordance with the methods provided in the Rainwater 
Collection & Conveyance section.  If multiple conveyance pipes enter the rainwater storage 
tank, then a larger‐sized pipe or the same number of same‐sized pipes must be used to handle 
the overflows. For instance, if two 4” pipes enter the tank, a larger 6” pipe, or two 4” pipes, 
must be used to carry the overflows to the discharge location. 

 

Overflow Discharge Locations 

 
There are a variety of locations where overflows can discharge. However, site grading and 
other stormwater management practices at your home will dictate which method is best. This 
section will outline the three most common practices for overflow discharge. To identify which 
practice is best for your home consult the Town of Collingwood’s Engineering Services 
Department. 
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Overflow Discharge to Grade 

 
Overflowing to grade (onto grass or a driveway) is one of the simplest methods of handling 
overflows from a rainwater storage tank. Most new homes use this method for handling 
rainwater collected from roofs (i.e., downspouts discharge rainwater onto grade, typically on 
grass). 

 

Overflow Discharge Below Grade 

 
For systems where overflowing to grade is not possible, there exist two available below ground 
overflow‐handling methods: 

 
Overflow Discharge to a “Soakaway Pit” or “Infiltration Trench”: another alternative for 
handling overflows is discharging them to a soakaway pit or infiltration trench. A soakaway pit 
is an underground structure filled with stone that allows excess rainwater to be stored 
temporarily, following which it permeates into the surrounding soil through the process of 
infiltration. These are sometimes also referred to as an infiltration trench, infiltration gallery, or 
sub‐surface infiltration trench, however these terms are usually used to describe pits larger 
than soakaway pits, used for handling the stormwater runoff from multiple lots/roofs11. 

 
Overflowing to the Storm Sewer: Many older homes have access to the Town’s storm sewer 
system by means of storm sewer piping connections located on their property. Rainwater 
harvesting systems can tap into this existing drainage piping and use to overflow to the 
Town’s storm sewer. 

 
When connecting to the storm sewer, either an air break, or a special type of check valve, called 
a “backwater valve” must be installed on the overflow drainage piping. During intense rainfall 
events, rainwater can potentially back up in the storm sewer, causing contaminated water to 
back up into the rainwater storage tank. Backwater valves act like backflow preventers, 
preventing the water from the storm sewer from entering the rainwater storage tank. 

 

Selecting the Appropriate Overflow Discharge Location 

 
Where possible, overflows from a rainwater storage tank should be discharged at grade in areas 
sloping away from your home, as this is typically the simplest method of handling overflows. 
Discharging to grade is possible if the storage tank is located above ground (outdoors or 
indoors). If the tank is located below ground, discharging to grade is possible if there is an area 
near the rainwater storage tank where the grade drops below the elevation of the overflow 
pipe (i.e., the tank is in a hill that drops off). 

 
 
 

 

11 
Stormwater Management Planning and Design Manual. 2003. Ontario Ministry of the Environment, Toronto, ON. 
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If discharging to grade is not feasible, then overflows must be directed to a soak away 
pit/infiltration trench or to the storm sewer. In such cases, the most appropriate discharge 
location can vary depending upon the age of the home, the type of lot it was constructed on, 
and site conditions. Consult the Town of Collingwood’s Engineering Services department to 
determine the appropriate overflow discharge location. 

 

Figure 10) Subsurface Soak Away Pit 
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10. Summary Tables 
 

The following sections summarize some best practices to follow when designing, installing and 
managing a RWH system. For more information on each requirement please visit the 
respective sections of the Town of Collingwood Rainwater Harvesting Design and Installation 
Best Practices Manual. 

 

Rainwater Collection & Conveyance 

 

Characteristics 
Options Available/ 
Items to Consider 

Design Best Practices 
(Recommendations) 

Collection 
Surface 

ü Roof only Roof: recommended collection surface for 
RWH systems. 

Conveyance 
Network 

ü Eaves troughs 
ü Downspouts 
ü Conveyance pipe 

Eaves troughs, downspouts and pipe must be 
used in series to create a “conveyance 
network”, conveying rainwater from the roof 
to the rainwater storage tank. 

Conveyance 
Pipe 

ü Pipe material 
ü Pipe slope 
ü Pipe size 

Pipe material: PVC SDR35 (“sewer grade”) 
pipe recommended due to suitability for UV 
exposure and burial. 
Pipe slope: recommend a slope of 1.5‐2.0%. 
Minimum slope should be no less than 1.0%. 
Pipe size: consult the local authority regarding 
the sizing of conveyance pipe. In general, for 
collection areas: 
0‐150 m2: 4” dia. pipe (minimum) is required 
151‐350 m2: 6” dia. pipe (minimum) is 
required 
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Rainwater Storage 

 

Characteristics 
Options Available/ Design Best Practices 
Items to Consider (Recommendations) 

Tank Material ü  Plastic Plastic: recommended for small and medium 
ü Concrete tank sizes, typically for outdoor above‐ground 
ü Fibreglass storage or indoor storage. 

Concrete: recommended for medium and 
large tank sizes, in outdoor below‐ground 
storage. 
Fibreglass: recommended for large tank sizes, 
typically used in commercial/industrial 
applications for large volume storage. 

Tank Location ü   Outdoor (above ground) Outdoor tank (above ground): recommended 
ü Outdoor (below ground) for seasonal use (outdoor watering only). 
ü Indoor storage Outdoor tank (below ground): recommended 

for year‐round use (toilet flushing and/or 
outdoor use) where site conditions permit. 
Indoor storage: recommended for year‐round 
use (toilet flushing and/or outdoor use). 

Tank Size ü   Small (Less than 2,500 L) Small (Less than 2,500 L): recommended for 
ü Medium (2,500 L – 5,000 small households (1‐2 bedrooms) 

L) Medium (2,500 L – 5,000 L): recommended 
ü Large (5,000 L +) for typical households (2‐3 bedrooms) or small 

households wanting greater water savings. 
Large (5,000 L+): recommended for large 
households (4‐5 bedrooms) or typical 
households wanting greater water savings. 

Site ü   Buried service lines Buried Service lines: Ensure that all buried 
Conditions ü  Frost depth RWH components (tank and pipes) are not 

placed where service lines are located. 
 

Frost depth: Bury the tank and pipes below 
the frost depth (1‐1.2 m [3‐4 Ft.]), or bury 0.6‐ 
0.9 m [2‐3 Ft.] and cover with 50 mm [2 in.] 
thick rigid polystyrene insulation. 
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Rainwater Treatment 
 
 

Characteristics 
Options Available/ Design Best Practices 

Items to Consider (Recommendations) 

Rainwater use ü  Rainwater quality Rainwater quality: rainwater is non‐potable, 
and Safety ü   Safe use of rainwater meaning that it is unsuitable for drinking. 
Provisions ü  Rainwater treatment Safe use of rainwater: Safe use of rainwater 

requirements within the home includes: 
‐ Limiting uses of rainwater to toilet/urinal 

flushing and outdoor use only 
‐ Using dedicated and fully labelled non‐ 

potable water plumbing within the home 

‐ Following Backflow Prevention Program 
requirements 

Pre‐storage ü   Purpose of Pre‐treatment Selecting at least one of these devices is 
Treatment ü   Eaves trough screening recommended: 

(“gutter guard”) Eaves trough screening (“gutter guard”): 
ü Leaf screen install along eaves troughs, recommend rigid 
ü First‐flush device style. Available from hardware stores and 
ü In‐line filter from eaves trough/downspout contractors. 

Leaf screen: install on each downspout. 
Available from eaves trough/downspout 
contractors and RWH system suppliers. In‐
line filter: install below‐ground in 
conveyance pipe, or within rainwater storage 
tank. Available from most RWH system 
suppliers. 

Post‐storage ü  Particle Filter Selecting at least one of these treatment 
Treatment ü  Activated Carbon methods is recommended: 
(Filtration) Particle filter: used to reduce suspended 

solids within water. Available from water 
treatment suppliers and most RWH system 
suppliers. 
Activated carbon: used to treat aesthetic 
issues like odour and, to a lesser degree, 
colour. Available from water treatment 
suppliers. 

Post‐storage ü  UV Lamp Selecting at least one of these devices is 
Treatment ü   Chlorine Dosing Units or recommended: 
(Disinfection) Chlorine “Pucks” UV lamp: used to disinfect water by 

inactivating bacteria and viruses. Install within 
the rainwater pressure piping, typically 
following a particle filter. Available from 
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Post‐storage 
Treatment 
(Disinfection) 
cont. 

 water treatment suppliers and most RWH 
system suppliers. 
Chlorine dosing units or chlorine “pucks”: 
used to disinfect water by killing bacteria and 
viruses. Install a chlorine dosing unit, or use 
chlorine pucks to chlorinate rainwater within 
storage tank. Available from water treatment 
suppliers and most RWH system suppliers. 

RWH System 
Maintenance 

ü Collection surface & 
eaves troughs 

ü Rainwater storage tank 
ü Pre‐ and Post‐storage 

treatment devices 

Collection surface & eaves troughs: inspect 
annually for accumulated debris, and clean as 
required. Ensure work is performed in safe 
manner. 
Rainwater storage tank: drain tank once 
every 2‐3 years, removing accumulated dirt 
and debris from bottom of tank. Ensure work 
is performed in safe manner (do not enter 
tank). 
Pre‐ and post‐treatment devices: inspect and 
clean re‐usable filters and/or replace 
disposable filters in accordance with the 
manufacturer’s instructions. 

 

 

Rainwater Distribution 

 

Characteristics 
Options Available/ 
Items to Consider 

Design Best Practices 
(Recommendations) 

Pump ü Pump location 
ü Pump motor 

Pump location: Pump can be located within 
storage tank (submersible pump) or outside of 

 configuration 
ü Pump sizing 
ü Pump head 

tank (jet pump). Submersible pumps are 
considered more reliable, but are more 
expensive. 

  Pump motor configuration: Pumps can 
  operate at a constant speed or can operate at 
  a variable speed (called Variable 
  Speed/Frequency Drive). VSD/VFD pumps 
  more expensive than traditional constant 
  speed pumps, but require smaller pressure 
  tanks and are more energy efficient. 
  Pump sizing: Pump must be sized to provide 
  sufficient flow for the fixtures connected to 
  the RWH system. Consult a pump supplier or 
  RWH business for assistance. 
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Pump cont. Pump head: Pump head is the amount of 
pressure, or “head”, the pump must produce 
to pressurize water and overcome pressure 
losses. Consult a pump supplier or RWH 
system supplier for details. 

Pressure Tank ü   Pressure tank sizing for Pressure tank sizing for constant speed 
constant speed pumps pumps: Size of pressure tank depends upon 

ü Pressure tank sizing for pump flow rate and desired water pressure. 
VSD/VFD pumps Pressure tank sizing for VSD/VFD pumps: For 

VSD/VFD pumps, a special pressure tank (or 
no pressure tank) may be required, consult 
the pump supplier for assistance in selecting 
the appropriate tank. 

Pump ü  Specialized components Specialized components: Pumps and pressure 
Controls & tanks require a variety of specialized 
Plumbing components. Consult a pump supplier or 
components RWH specialist for assistance. 

Dedicated ü  Dedicated plumbing Dedicated plumbing: RWH system must have 
plumbing ü  Service pipe dedicated non‐potable water piping that run 

ü Supply pipe from the rainwater storage tank to the fixtures 
connected to the RWH system. Rainwater 
piping cannot be tied into any existing home 
plumbing. 

Dedicated Service pipe: is the section of pipe from the 
plumbing storage tank to a jet pump, or the section of 
cont. pipe from the storage tank to the pressure 

tank or control unit, in the case of submersible 
pumps. The pipe material should be Black 
Polyethylene pipe or SCH40 PVC. Minimum 
pipe size should be the diameter of the 
discharge/suction port on the pump. If being 
installed outdoors (below ground) tank, pipe 
should be buried below the frost depth, and 
checked for leaks prior to backfilling the pipe. 
Supply pipe: is the section of pipe from the jet 
pump (or pressure tank/control unit for 
submersible pumps) to the permitted fixtures. 
The pipe material should be copper or PEX, 
and should be sized in accordance with the 
current edition of Ontario’s Building Code (½ 
inch pipe is typical for most cases). 
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Backflow Prevention 
 

Characteristics 
Options Available/ 

Items to Consider 
Design Best Practices 
(Recommendations) 

Backflow ü Indirect Connection 
Prevention ü Premise Isolation 
Requirements ü Pipe Labeling 
for RWH 
Systems 

RWH Systems must include the following 
backflow prevention measures: 
Indirect Connection: An appropriate backflow 
prevention device at the water connection 
where a potential cross‐connection exists 
Premise isolation: The main water supply 
must also be isolated by installing a backflow 
prevention device at or near the (water) meter 
Pipe labelling: Pipes carrying rainwater must 
be labelled to ensure that future plumbing 
work within the home does not accidentally 
create a cross‐connection. 

Indirect ü Air gap 
Connection 

Air gap: An air gap must be installed with 
“top‐up” systems, in accordance with the 
current edition of Ontario’s Building Code. 

Premise ü Dual Check Valve (Duc) 
Isolation 

Dual Check Valve (DuC): a Dual Check Valve 
(DuC) must be installed on the main water 
supply pipe at (or near) the water meter. 
Contact Town of Collingwood Building 
Services for assistance in selecting the 
appropriate 
backflow preventer. 

Pipe Labelling ü Pipes 
ü Hose taps 

Pipes: Pipes carrying rainwater must be 100% 
labelled as non potable. Provided below is 
standard language to be found on pipe 
labelling: “WARNING: NON‐POTABLE WATER 
— DO NOT DRINK.” This label must be 
repeated at intervals of not more than 1.5m12. 
Fixtures dispensing rainwater: All fixtures 
shall have signs with the following markings: 
“WARNING: NON‐POTABLE WATER — DO NOT 
DRINK.” 

ü 

 
 
 
 
 
 
 

12 
CSA B.128.1‐06/B.128.2.‐06 Design and installation of non‐potable water systems/Maintenance and field testing 

of non‐potable water systems 2006. CSA International, Toronto, ON. 
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Insufficient Rainfall Provisions 
 

Characteristics 
Options Available/ 
Items to Consider 

Design Best Practices 
(Recommendations) 

Float Switch ü Location 
ü Type 
ü Tether point 
ü Tether length 
ü Electrical wiring 

Location: the float switch must be installed 
directly inside the rainwater storage tank. 
Type: a “Normally Closed” float switch is 
required in order to activate an automatic 
valve when in the down position. 

  Tether point: the tether point should be 
  located such that the float is 50 mm [2 in.] 
  above the pump intake when in the down 
  position to prevent the pump from dry 
  running. 
  Tether length: to maximize rainwater 
  collection, it is recommended that the tether 
  length be as short as possible (typically a 
  minimum length of 75 mm [3 in.] is 
  permitted). 
  Electrical wiring: the float switch selected 
  should have a long enough electrical cord to 
  reach the solenoid valve. If the solenoid valve 
  and float switch are far apart, the float switch 
  wiring must be spliced with additional wiring. 
  All electrical work should be performed by a 
  qualified electrician in accordance with the 
  current edition of the Ontario Electrical Safety 
  Code. 

Automatic 
(Solenoid) 
Valve 

ü Location 
ü Type 
ü Size 
ü Electrical wiring 

Location: the solenoid valve needs to be 
installed on a section of pipe on the potable 
water supply pipe, just prior to the air gap. 
Type: a “Normally Closed” solenoid valve is 

  required in the event of a low level in the tank. 
  Size: The solenoid valve selected should be 
  the same size (diameter) as the diameter of 
  pipe in which it is installed (typically ½ in.). 
  Electrical wiring: the solenoid valve must be 
  wired into the home electrical service panel, 
  and must be wired in series with the float 
  switch. All electrical work should be 
  performed by a qualified electrician in 
  accordance with the current edition of the 
  Ontario Electrical Safety Code. 
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Air Gap Refer to the Backflow Prevention section for details. 

Top‐up ü   Pipe material, pipe slope Pipe material, Pipe slope and Site conditions: 
Drainage  and site conditions Refer to the Rainwater Collection & 
Piping ü  Pipe size Conveyance section for details regarding 

material selection and installation of gravity 
flow piping. 
Pipe size: Top‐up drainage piping should be no 
less than 50 mm [2 in.] in diameter. 

 

Excess Rainfall Provisions 
 

Characteristics 
Options Available/ Design Best Practices 

Items to Consider (Recommendations) 

Handling ü  Overflow height Overflow height: the overflow pipe should 
Overflows* ü   Overflow drainage piping exit the rainwater storage tank at a height 25‐ 

ü Site conditions 50 mm [1‐2 in.] below the height at which the 
ü Overflow discharge conveyance pipe enters the tank. At 

location minimum, the overflow pipe should exit the 
tank at the same height as the conveyance 
pipe. 
Overflow drainage piping: the overflow piping 
should use the same material as the 
conveyance piping, and at minimum, be the 
same size of pipe and have the same slope. If 
multiple conveyance pipes enter tank, then 
multiple (or one larger) overflow pipe is 
required. 
Site conditions: when installing overflow 
drainage piping, site conditions, such as buried 
service lines and frost depth must be 
considered. 
Overflow discharge location: overflows must 
be conveyed to an approved overflow 
discharge location (see below). 

Overflow ü  Grade Grade: overflowing to grade (onto grass or a 
Discharge ü   Soak away pit or driveway) is one of the simplest methods of 
Locations*  infiltration trench handling overflows from a rainwater storage 

ü Storm sewer tank. 
Soak away pit or Infiltration trench: soak 
away pits and infiltration trenches are 
underground structures filled with stone that 
allow excess rainwater to be stored 
temporarily, following which it permeates into 
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Overflow   the surrounding soil through the process of 
Discharge infiltration. 
Locations* Storm sewer: Older homes may have a 
cont. connection to the storm sewer on their 

 property. The overflow from a RWH system 
 may be connected to the storm sewer 
 provided a backwater valve is installed on the 
 overflow drainage piping. Confer with local 
 building and planning department. 

Selecting an ü Discharge to grade Discharge to grade: where possible rainwater 

Appropriate ü Consult Engineering overflows should be discharged to grade. Site 
Overflow  Services conditions, or other factors, may prevent 
Discharge   discharging to grade. In such cases, 
Location*   discharging to a soak away pit/infiltration 

   trench or storm sewer may be necessary. 
 

* Current site grading and other stormwater management practices at your home will dictate 
which excess rainfall practice is to be employed. Please contact the Town of Collingwood’s 
Engineering Services Department to seek direction when planning the overflow‐handling aspect 
of your rainwater harvesting system. 


