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In Ontario, Ontarioôs Building Code (OBC) and the Ontario Electrical Safety Code are the codes 

that are applicable to the design, construction and management of rainwater harvesting systems.  

This guidelines document and the accompanying handbook provide guidance for designing, 

constructing, and managing rainwater harvesting systems based on the minimum safety 

requirements established in these codes: 

 

Ontarioôs Building Code:  

 

http://www.e-laws.gov.on.ca/html/regs/english/elaws_regs_060350_e.htm 

 

Ontario Electrical Safety Code Regulation: 

 

http://www.e-laws.gov.on.ca/html/regs/english/elaws_regs_990164_e.htm 

 

This document is not intended to convey legal advice and is not a substitute for professional 

technical design. While care has been taken to ensure accuracy, the examples and explanations in 

this guide are given for the purposes of illustration only.   

 

Readers must refer to the actual wording of the applicable law, including the Building Code Act, 

1992, O. Reg. 350/06 (the Building Code), O. Reg. 164/99 (the Ontario Electrical Safety Code) 

and other applicable law.  Persons seeking legal advice about the matters discussed in these 

guidelines should consult a solicitor. 

 

The Author and Editors do not assume responsibility for errors or oversights resulting from the 

information contained herein. 

 

 

© Copyright  

All rights reserved. No part of this book may be used or reproduced in any form 

or by any means, without prior written permission of the Author or Editors. 

 

First Edition, December 2010 
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)ÎÔÒÏÄÕÃÔÉÏÎ 
 

Rainwater harvesting (RWH) is the ancient practice of collecting rainwater and storing it for later 

use. RWH systems are comprised of a roof catchment, conveyance network, rainwater storage 

tank, pump, and fixtures where rainwater is utilized. Most systems also incorporate treatment 

technologies to improve the quality of rainwater before and/or after storage, and include 

provisions for periods of insufficient rainfall (a water make-up supply) and times of excessive 

rainfall (overflow provisions). 

 

The most important consideration when designing and installing a RWH system are the pertinent 

provincial codes and regulations, standards, and municipal bylaws.  Other considerations include 

how the design, installation and management of RWH systems can affect the quantity of water 

saved and the quality of rainwater harvested, as well as cold weather suitability of the system. 

 

The design and installation guidelines are presented in several sections, organized by the 

different components of RWH systems. These components are as follows: 

 

1. Rainwater Catchment & Conveyance 

2. Rainwater Storage & Tank Sizing  

3. Rainwater Quality & Treatment 

4. Water Make-up System & Backflow Prevention  

5. Pump & Pressurized Distribution System  

6. Overflow Provisions & Stormwater Management 

 

This document is aimed at a wide audience, including homeowners, engineers, architects, 

contractors, developers, regulators, as well as members from municipal, provincial and federal 

levels of government.  Background information on each aspect of a RWH system is discussed 

and relevant clauses from existing codes and regulations, standards, and guidelines are presented, 

as well as additional design criteria derived from recent field experience and international best 

practices for rainwater harvesting.  An accompanying document, Ontario Guidelines for 

Residential Rainwater Harvesting Systems ï 2010 is a more concise version of this document, 

and is recommended for individuals with knowledge of the building sector and the basic trades 

involved in rainwater harvesting (i.e., plumbing, electrical, and site service work).  Both 

documents are primarily focused on residential rainwater harvesting systems designed for non-

potable use. 

 

What are the Permitted Uses of Rainwater? 
 

As of the publication date of these Guidelines (July 2010) applicable provincial codes and 

regulations in the Province of Ontario permit the use of rainwater for flushing toilets and urinals, 

as well as for sub-surface irrigation and below ground irrigation systems
1
.    

                                                 
1
 Rainwater connections must be made in accordance with Ontarioôs Building Code. 2006. Ministry of Municipal 

Affairs and Housing, Toronto, ON., and in accordance with local authorities. 
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Chapter 1. 2ÁÉÎ×ÁÔÅÒ #ÁÔÃÈÍÅÎÔ Ǫ #ÏÎÖÅÙÁÎÃÅ 
 

1.1 Introduction  
 

A key component of rainwater harvesting is the collection of rainwater from a catchment surface, 

and its conveyance to a tank for storage and future use.  

 

Rainwater harvesting (RWH) systems most often utilize the roof of a house or building for 

collecting rainwater. While it is possible to collect rainwater from other surfaces, such as lawns 

or parking lots, these catchments are not addressed in this manual due to concerns surrounding 

the quality of rainwater collected from these surfaces.  Consequently, this chapter focuses 

exclusively upon the collection of runoff from roof surfaces, or óroof catchments.ô   

 

Once rainwater has been collected from the catchment surface, it must be conveyed to the 

storage tank by means of a óconveyance network.ô  The most common method of conveying 

rainwater is through the use of gravity flow, whereby rainwater is transported to the storage tank 

without the use of pumps or other means of assistance.  The conveyance network of a RWH 

system is typically comprised of three main components: external gutters (also referred to as 

óeavestroughsô), downspouts, and drainage piping (shown in Figure 1-1).  Other means of 

conveying rainwater, such as órain leadersô (drainage pipes located inside a building), are 

available, however, these shall not be directly addressed.   

 

 
Figure 1-1. [LEFT] 1. Gutter and 2.Downspout; [RIGHT] Conveyance drainage piping for below-ground 

rainwater storage tank (prior to burial)  

 

The size and complexity of a conveyance network may be quite minimal, as is the case for most 

above ground storage tanks located a short distance from the catchment surface.  For below 

ground tanks and tanks integrated within buildings, these networks can be much more extensive 

and complex.  This chapter provides guidance on the issues to consider when selecting the 

catchment surface, and how to design and install the conveyance network to handle the large 

volumes of rainwater runoff that are generated during severe storm events. 

  

1. 

2. 
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1.2 Applicable Codes, Standards, and Guidelines 
 

Table 1-1 references codes and standards applicable to catchment and conveyance networks. 
 

Table 1-1. Applicable standards, codes and guidelines for rainwater catchment and conveyance networks 

Applicable Codes, 
Standards and 

Guidelines 

Selected Provisions & 
Design and Installation Implications 

hƴǘŀǊƛƻΩǎ .ǳƛƭŘƛƴƎ /ƻŘŜ  
O. Reg 350/06 
(2006) 

¶ 7.2.5.10.  Plastic Pipe, Fittings and Solvent Cement Used Underground 

¶ 7.2.5.12.  Plastic Pipe, Fittings and Solvent Cement Used in Buildings 

¶ 7.3.4.5.  Support for Horizontal Piping 

¶ 7.3.4.6. Support for Underground Horizontal Piping 

¶ 7.3.5.1. Backfill of Pipe Trench 

¶ 7.3.5.4. Protection from Frost 

¶ 7.4.7.  Cleanouts 

¶ 7.4.10.4. Hydraulic Loads from Roofs or Paved Surfaces 

¶ 7.4.10.9.  Hydraulic Loads on Horizontal Storm Drains 

¶ Supplementary Standard SB-1, Table 1.2 
 

Articles 7.2.5.10. and 7.2.5.12. specify approved pipe materials used 
underground and inside buildings.  The OBC also provides provisions for the 
support and protection of piping.   
 

Subsection 7.4.7. provides provisions on the size and spacing of cleanouts, 
manholes, and location of cleanouts. 
 

Articles 7.4.10.4. and 7.4.10.9. specify the method for sizing conveyance 
drainage pipes, based upon design rainfall intensity values (15 Min Rainfall, 
mm) obtained from Table 1.2 in Supplementary Standard SB-1, the roof 
catchment area, and the slope of conveyance drainage piping.   

CSA Standard B128.1 
(2006) 

¶ 10 Separation  

¶ 12.3 Buried pipe 
 
Provides specifications for the installation of conveyance drainage piping for 
underground and above ground applications. 
 

Note: Not legally binding unless adopted in future editions of the OBC. 

NSF Protocol P151 
(1995) 

Selection of roofing materials, coatings, paints, and gutters with NSF P151 
certification will not impart levels of contaminants greater than those 
ǎǇŜŎƛŦƛŜŘ ƛƴ ǘƘŜ ¦Φ{Φ 9t!Ωǎ 5ǊƛƴƪƛƴƎ ²ŀǘŜǊ wŜƎǳƭŀǘƛƻƴǎΦ  wŜŎƻƳƳŜƴŘŜŘ 
where high quality rainwater is needed for the intended use. 
 

Not legally binding unless adopted in future editions of the OBC. 
 

 Mandatory Documents   Supplementary Documents 
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1.3 Issues for Consideration 
 

Catchment Area  

 

Theoretically, for every square meter of roof catchment area, 1 Litre of rainwater can be captured 

per millimetre of rainfall.  To calculate the catchment area: 

 

╒╪◄╬▐□▄▪◄ ═►▄╪ ἵ ὒὩὲὫὸὬ Í ὡὭὨὸὬ Í  
 

The relationship between catchment area and the volume of rainwater collected is illustrated in 

Figure 1-2. As shown below, the larger the catchment area, the greater the quantities of rainwater 

that can be collected per millimetre of rainfall.   

 

 
Figure 1-2. Theoretical volume of rainwater collected from a roof catchment 

 

The catchment area has a significant impact on both the design and water savings potential of 

RWH systems.  In general, it is recommended that the size of the catchment area used for a 

RWH system be as large as possible to maximize water savings.  For most RWH systems 

collecting rainwater from a roof catchment, the size of the catchment area is usually 

predetermined by the size of the existing house or building.  In such cases, one means of 

collecting additional rainwater is to utilize multiple roof catchments and convey rainwater to one 

central, or ócommunal,ô storage tank.     

 

Alternatively, sometimes it may not be feasible or beneficial to collect rainwater from the entire 

catchment area due to rainwater quality concerns, location/placement of the rainwater storage 

 

height = 1mm = 0.001m 

Volume = width x length x height 
        = 1 m x 1 m x 0.001 m  
        = 0.001 m

3
 

        = 1 Litre 

 

width = 1m 

 

length = 1m 
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tank, or for other reasons.  These, and other, issues are discussed further in the Design & 

Installation Guidelines. 

 

Catchment Material  

 

In Canada, most houses have sloped roofs covered with asphalt shingles, while many industrial, 

commercial and institutional buildings have flat built-up roofs (which can be comprised of 

various materials, i.e., felt and asphalt roofs).  The type of catchment material used by a RWH 

can affect: 

 

1. The proportion of rainfall collected during a rainfall event, defined as the ócollection 

efficiencyô from the roof catchment; and 

2. The quality of harvested rainwater. 

 

Rainfall Collection Efficiency 

 

Although 1 Litre of runoff can theoretically be collected from each millimetre of rainfall 

contacting a 1 m
2
 surface area, some losses take place following contact with the catchment 

surface.  These losses vary depending upon the type of catchment material and the geometry of 

the roof and should be considered when estimating the amount of rainwater that can be collected 

and utilized by the RWH system.  In general these losses can be characterized by an initial loss 

factor (in mm of rainfall) due to the absorbency of the catchment material, and continuous losses 

(in percentage of rainfall) from wind and leaks in the conveyance network. These losses for 

various roof catchment materials are listed in Table 1-2. 

 

Table 1-2. Collection efficiency (loss factors) associated with various roof catchments
2
 
3
 

Roof Catchment Material 
Initial Rainfall 

Loss Factor (mm) 
Continuous Rainfall 

Loss Ratio (%) 
Steel Roof  0.25 20.0 
Asphalt Shingle Roof  0.5 20.0 
Fiberglass Roof  0.5 20.0 
Asphalt Built-up Flat Roof  1.5 20.0 
Hypalon (Rubber) Flat Roof  1.5 20.0 

 

 

  

                                                 
2
 DIN 1989-1:2001-10. DIN 1989 Rainwater Harvesting Systems - Part 1: Planning, Installation, Operation and 

Maintenance. 2002. Fachvereinigung Betriebs- und Regenwassernutzung e.V, fbr, Darmstadt, Germany. 
3
 Building Capacity for Rainwater Harvesting in Ontario: Rainwater Quality and Performance of RWH Systems. 

2008. Despins, C. M.Sc. Thesis, University of Guelph. 
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Rainwater Quality 

 

The quality of rainwater runoff from a catchment surface can be affected in two ways.  First, dirt 

and debris can collect on the roof surface from direct atmospheric deposition, or from 

overhanging foliage or bird and rodent droppings. Alternatively, the roof material itself can 

contribute both particulate matter and dissolved chemicals to runoff water.  This first issue is a 

concern for all RWH systems and is discussed in greater detail in Chapter 3. Rainwater Quality 

& Treatment.  Dissolved particulate matter and chemicals are generally only of concern if 

rainwater is to be used for potable water applications and as such these issues are not directly 

addressed in this manual (refer to NSF Protocol P151 for further guidance on this issue, see 

Section 1.2 Applicable Codes, Standards, and Guidelines for details).  

 

Rainwater Con veyance 

 

Once collected from the catchment surface, rainwater is transferred to the rainwater storage tank 

through a series of components, referred to as the óconveyance network.ô  An illustration of a 

typical conveyance network for a residential household is provided in Figure 1-3.     

 

 
Figure 1-3. Schematic of a typical conveyance network for a below-ground rainwater storage tank 

 

 

 

 

1. ROOF CATCHMENT 

2. GUTTER 

3. DOWNSPOUT 

4. DOWNSPOUT TO 
PIPE TRANSITION 

    6. RAINWATER STORAGE TANK 

5. CONVEYANCE 
DRAINAGE PIPING 

7. OVERFLOW 
DRAINAGE 
PIPING  
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When designing and installing a conveyance network, a number of issues must be considered, 

including: 

 

1. Sizing and placement of conveyance network  

2. Site conditions and location/placement of storage tank  

3. Cold weather issues  

4. Rainwater quality  

 

These issues are examined in greater detail in the following sections. 

 

Size, Slope and Placement of Conveyance Network 

 

To ensure that the conveyance network can handle the runoff from the catchment surface in 

severe storms, all sections of the conveyance network (gutters, downspouts and drainage piping) 

must be appropriately sized and sloped to promote the rapid drainage of water.  The design of 

gutters and downspouts are generally not dependent upon building code specifications; rather, 

there are standard sizes and órules of thumbô for residential applications.  Conveyance drainage 

pipes must be sized in accordance with the applicable provincial codes and regulations, (refer to 

Section 1.2 Applicable Codes, Standards, and Guidelines for details). 

 

When sizing pipes and other parts of the conveyance network, it is important to consider what 

proportion of the catchment surface a particular section of the network is handling.  In a majority 

of cases, the catchment surface will be divided into sections for the collection and conveyance of 

rainwater (i.e., a peaked roof will have at least two distinct drainage areas where rainwater will 

be collected).  As such, it may be necessary to have multiple smaller conveyance drainage pipes 

that transfer rainwater to a larger-sized pipe prior to the rainwater storage tank.   

 

Site Conditions and Tank Location  

 

When planning a conveyance network, it is important to take into consideration the site 

conditions and location/placement of the rainwater storage tank.  It may be difficult to connect 

some sections of the catchment surface to the conveyance network due to the grading and/or 

layout of the site, distance to the storage tank, or complex roof shapes.  For instance, when 

designing the layout of conveyance drainage pipe transferring rainwater to a tank located below 

ground, the length of pipe and pipe slope can affect the burial depth of the tank (i.e., force it to be 

buried deeper below ground).  Some tanks, however, cannot be buried below a maximum rated 

burial depth, and consequently, the location of the tank or pipe slope may need to be adjusted. 

Alternatively, a reinforced tank designed for deeper burial must be selected.  Refer to Chapter 2. 

Rainwater Storage & Tank Sizing for further details. 

 

Another concern when designing conveyance networks leading to below-ground tanks is the 

presence of buried service lines (gas, water, phone, etc.).  An inspection of the site to locate the 

service lines must be performed to ensure that the planned route is free from buried lines. 
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Conveyance Network Materials Sele ction  

 

Part of planning the conveyance network is selecting the appropriate material for each of the 

networkôs components.  Gutters and downspouts are generally manufactured using aluminum or 

galvanized steel, and both are considered suitable for use with RWH systems.  When selecting a 

pipe material, a number of criteria must be considered.  The pipe selected shall be rated as 

suitable for Ultraviolet (UV) light exposure and burial (where applicable), and if rainwater 

quality is of concern, be rated for handling potable water.  In addition, the selected pipe must be 

approved by the applicable provincial codes and regulations.  In general, a type of Polyvinyl 

chloride (PVC) pipe, referred to as ñsewer grade pipeò or ñPVC SDR35ò is recommended for 

RWH systems, as it meets these criteria.  Acrylonitrile butadiene styrene (ABS) is another type 

of pipe that can be used, and is typically less expensive than PVC SDR35, but may not be 

appropriate for all RWH systems as it is not rated for UV exposure.  It is important to note 

however, that even if rainwater is conveyed using pipe suitable for potable water, this does not 

imply that rainwater is potable or suitable for potable use. 

 

Cold Weather Issues 

 

Throughout much of Canada, temperatures often drop below freezing (0°C) during the winter 

months.  During periods of extreme cold weather, rainwater that is outdoors or in an environment 

not temperature controlled (maintained above 0°C) is at risk of freezing.  Rainwater can freeze in 

the conveyance network if it is not drained adequately or if it must travel through extended 

portions of the network that are not temperature controlled.   

 

Rainwater Quality  

 

When planning the rainwater catchment and conveyance network, the quality of rainwater 

entering the storage tank may be improved by excluding the catchment of rainwater from 

specific materials or sections of the catchment surface, such as sections which utilize a green 

roof or sections with overhanging foliage.  If quality is of concern, but the amount of rainwater 

collected must be maximized by collecting from some of these surfaces, rainwater can be treated 

before use.  Refer to Chapter 3. Rainwater Quality & Treatment for further details. 

 

Rainwater quality can also be improved by preventing the entry of contaminants into the tank by 

means of the conveyance network.  To prevent the entry of animals or insects into the tank, all 

sections of the conveyance network must be structurally sound and not have any holes or other 

points of entry other than those required for water flow.  Particular attention should be paid to the 

transitions between components, especially the transition from the downspout to conveyance 

drainage pipe, which is usually located at ground level.   
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1.4 Design & Installation Guidelines  
 

Design and installation guidelines:  
Note: refer to Section 1.2 Applicable Codes, Standards, and Guidelines for the specific provisions 

that apply when the term ñin accordance with applicable provincial codes and regulationsò is used. 

 

1. When selecting the catchment(s) for collecting rainwater: 

a. Only roof surfaces are recommended; 

b. Collection from green roofs is not recommended; 

c. Avoid sections of the roof with overhanging foliage, or trim where possible; 

d. If rainwater collected from the catchment surface must be of very high quality, 

materials with NSF P151 certification can be selected.  

2. To maximize the volume of rainwater collected by the RWH system:  

a. The catchment surface should be as large as possible; 

b. If a roof catchment material is to be selected and installed in conjunction with the 

RWH system, material with minimal collection losses, such as steel, should be 

selected (refer to Table A-1 for details);  

c. Convey rainwater using appropriately sized and sloped components, including 

gutters, downspouts, and/or conveyance drainage piping; and 

d. Where possible, multiple roof catchments can be connected to a central or 

ócommunalô rainwater storage tank.  

3. Gutters and downspouts: 

a. Gutter and downspout material: 

i. Aluminum or galvanized steel are recommended, 

ii.  Copper, wood, vinyl, and plastic gutter and downspout materials are not 

recommended, 

iii.  If rainwater conveyed through gutters and downspouts must be of very 

high quality, materials with NSF P151 certification can be selected. 

b. Gutter slope: 

i. Where possible, slope gutters in the direction of the location of the 

rainwater storage tank, 

ii.  Ensure a minimum slope of 0.5-2% (the greater the slope the better) is 

maintained throughout the gutter length. 

c. Gutter size: 

i. In general, 125 mm [5 in.] K-style gutter is commonly used and should be 

suitable for most typical residential roof drainage areas and gutter lengths; 

ii.  To determine the size of gutter required for a given roof drainage area: 

1. Consult the applicable provincial codes and regulations pertaining 

to the design rainfall intensity for the site location, 

2. Calculate the area of roof draining into the gutter: 

 

╡▫▫█ ╓►╪░▪╪▌▄ ═►▄╪ ἵ ὒὩὲὫὸὬ Í ὡὭὨὸὬ Í  

Equation 1-1 
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Where:  Length = length of the gutter served by a downspout (m) 

Width = distance from the eave to the ridge of the roof 

drainage area served (m) 

 

1. Refer to Table 1-3 to determine the minimum size of gutter, 

required based upon the roof drainage area (m
2
) and design rainfall 

intensity values determined above: 

 

Table 1-3. Minimum gutter sizes for given roof drainage areas and rainfall intensities
4
 

Minimum Required 
Gutter Size and Type 

Maximum Roof Drainage Area Served per Downspout (m2)1,2 

Design Rainfall Intensity (15 Min rainfall, mm): 

18.75 25 31.25 37.5 43.75 50 56.25 62.5 

100 mm [4 in.] K-style 71 53 43 35 30 27 24 21 

125 mm [5 in.] K-style 130 98 78 65 56 49 43 39 

150 mm [6 in.] K-style 212 159 127 106 91 79 71 64 
1aƛƴƛƳǳƳ ǊŜǉǳƛǊŜŘ ƎǳǘǘŜǊ ǎƛȊŜ ŀǎǎǳƳŜǎ ǘƘŀǘ ƎǳǘǘŜǊǎ ƘŀǾŜ ŀ ƳƛƴƛƳǳƳ ǎƭƻǇŜ όҖ сΦнр҈ύΦ  CƻǊ ƎǊŜŀǘŜǊ 
gutter slopes, the table values may be multiplied by 1.1. 
2aŀȄƛƳǳƳ ǊƻƻŦ ŘǊŀƛƴŀƎŜ ŀǊŜŀ ŀǎǎǳƳŜŘ ǊƻƻŦ ǎƭƻǇŜǎ Җ рΥмнΦ CƻǊ ǎǘŜŜǇŜǊ ǊƻƻŦ ǇƛǘŎƘŜǎΣ ƳǳƭǘƛǇƭȅ ǘƘŜ ǘŀōƭŜ 
values by 0.85. 

 

ii.  For other gutter types and/or larger roof drainage areas, consult the gutter 

manufacturer or contractor regarding the sizing of gutter. 

b. Location and spacing of downspouts: 

i. Where possible, locate downspout(s) near the location of the rainwater 

storage tank, 

ii.  Locating downspouts at inside building corners is not recommended; 

iii.  Downspouts shall serve no more than 15 m [50 ft.] of gutter length. 

c. Downspout size: 

i. In general, 50x75 mm [2x3 in] rectangular-type downspouts or 75x75 mm 

[3x3 in.] square-type downspouts are commonly used and should be 

suitable for most typical residential roof drainage areas and gutter lengths, 

ii.  To determine the size of downspout required: 

1. Refer to Table 1-4 to determine the minimum size of downspout 

(either rectangular- or square type) based upon the size of gutter 

the downspout is serving: 

 

 

 

 

 

 

 

                                                 
4
 Adapted from Moisture Resistant Homes: A Best Practice Guide and Plan Review Tool for Builders and 

Designers. 2006. U.S. Department of Housing and Urban Development, Washington, DC 
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Table 1-4. Minimum downspout sizes for given size of gutter
5
 

Gutter Size and Type 
Minimum Downspout Size 

( mm [in] ) 

Rectangular type Square-type 

100 mm [4 in.] K-style 50x75 [2x3 ] 75x75 [3x3] 

125 mm [5 in.] K-style 50x75 [2x3] 75x75 [3x3] 

150 mm [6 in.] K-style 75 x 100 [3x4] 100x100 [4x4] 

 

iii.  For other downspout types and/or larger gutter sizes, consult the 

gutter/downspout manufacturer or contractor regarding the sizing of 

downspout. 

d. Gutter and downspout installation: 

i. Gutters should be custom-fabricated and installed such that there are no 

seams along the length of guttering, 

ii.  Gutters shall be supported by hangers (hidden hanger or spike and ferrule) 

that are spaced at a maximum of 450 mm [18 in.], 

iii.  Downspout offsets should not exceed 3.0 m [10 ft.]. 

e. Refer to Appendix A for an example of sizing gutters and downspouts. 

2. Catchment area: 

a. In cases where an entire roof catchment or other catchment surface is utilized, 

catchment area can be determined using: 

 

 ╒╪◄╬▐□▄▪◄ ═►▄╪ ἵ ὒὩὲὫὸὬ Í ὡὭὨὸὬ Í  

Equation 1-2 

  

Where:  Length = length of the catchment surface (m) 

Width = width of the catchment surface (m) 

 

b. In cases where sections of one roof catchment or multiple catchment surfaces are 

utilized, the catchment area can be determined by summing the multiple smaller 

areas. 

3. Plan the layout of the conveyance network: 

a. For rainwater tanks located above ground: 

i. Determine the location of the tank (refer to Chapter 2. Rainwater Storage 

& Tank Sizing for guidance), 

ii.  Route downspout(s) and/or conveyance drainage piping to the tank. 

b. For rainwater tanks located below ground: 

i. Determine the location of the tank (refer to Chapter 2. Rainwater Storage 

& Tank Sizing for guidance), 

ii.  Plan route of conveyance drainage piping from the downspout(s) to the 

tank, 

                                                 
5
 Adapted from Moisture Resistant Homes: A Best Practice Guide and Plan Review Tool for Builders and 

Designers. 2006. U.S. Department of Housing and Urban Development, Washington, DC 
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iii.  Ensure that there are no buried service lines (gas, electricity, water, 

stormwater, wastewater, phone, or cable lines) in the area where digging 

will take place to accommodate the buried conveyance drainage pipes by 

contacting the municipality and service providers, 

iv. For additional guidance on planning the layout of conveyance drainage 

piping for below ground tanks, refer to Appendix A.  

4. Conveyance drainage pipes: 

a. Pipe material: 

i. PVC SDR35 pipe (recommended), or ABS pipe, where 

ii.  Pipe selected must be approved by applicable provincial codes and 

industry standards (CSA, ASTM, etc.).  

b. Pipe size and slope:  

i. Ensure a minimum slope of 0.5-2% (the greater the slope the better) is 

maintained throughout the pipe length, 

ii.  Consult the applicable provincial codes and regulations pertaining to 

conveyance drainage pipe sizing, and 

iii.  For estimation purposes, consult Table A-1 and Table A-4 in Appendix A. 

c. Cleanouts: 

i. Cleanouts are required on conveyance drainage pipes to facilitate cleaning 

of the conveyance drainage pipes, 

ii.  Consult the applicable provincial codes and regulations pertaining to size 

and spacing of cleanouts, manholes and location of cleanouts. 

d. Tank connection: 

i. Rainwater conveyance drainage piping should enter the tank at a height no 

lower than that of the overflow drainage piping, or ideally, at a height 50 

mm [2 in.] above the bottom of the overflow drainage pipe(s) entering the 

tank. 

5. Installation of conveyance drainage pipe: 

a. Above ground pipes shall be supported in accordance with applicable provincial 

codes and regulations; 

b. Below ground pipes shall be located in a properly excavated space, be supported 

and properly backfilled in accordance with applicable provincial codes and 

regulations; 

c. Pipe freeze protection: 

i. Ensure that all buried pipes are located below the frost penetration depth. 

Consult local building authorities regarding regulations or órules of thumbô 

for frost penetration depths.  For estimation purposes, refer to Appendix A, 

ii.  Provide insulation or heat tracing for pipes buried above the frost 

penetration depth or exposed above grade (refer to Appendix A for details 

regarding pipe insulation). 

d. Underground non-metallic pipes should be installed with ótracer tapeô (also 

referred to as ótracer wireô) at a height of 300 mm [12 in.] above the pipe for the 

purpose of locating as-installed piping. 

e. Consult the pipe manufacturerôs installation instructions regarding recommended 

pipe bedding, support and backfilling procedures. 
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6. Tank frost protection: 

a. Storage tanks located above ground at risk for freezing shall be protected by: 

i. A conveyance network bypass, where sections of downspout and/or pipe 

upstream of the tank shall be capable of being disconnected and/or re-

routed to divert rainwater/snowmelt from entry into the tank during winter 

months,   

ii.  A drain valve located at the bottom of the storage tank. 

7. Ensure that there are no means of entry for small animals or insects into the rainwater 

storage tank from the conveyance network by:  

a. Properly installing all sections of the conveyance network, such that they do not 

have any holes or other points of entry other than those required for water flow; 

and 

b. Installing downspout-to-pipe transition fittings.  

8. Install pre-storage treatment devices as required (refer to Chapter 3. Rainwater Quality & 

Treatment for details). 
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1.5 Management Guidelines 
 

1. The catchment surface should be inspected once every six months, to: 

a. Identify any sources of contamination, including accumulated dirt and debris, 

presence of overhanging tree branches or other foliage, and/or signs of animal 

activity (i.e., bird droppings); and 

b. If contaminants are present, these should be removed by cleaning the catchment 

surface by garden hose or sweeping, and if applicable trimming overhanging tree 

branches/foliage.  

2. The gutters and downspouts should be inspected once every six months, to:  

a. Remove any dirt and debris that have accumulated; and 

b. Repair and/or replace damaged components to ensure proper rainwater flow and 

prevent entry of birds, rodents or insects into the RWH system. 

3. During periods of cold weather, the conveyance network should be inspected periodically 

for ice build-up: 

a. Inspect the components of the conveyance network that are easily accessible (roof 

inspection not recommended) for the presence of ice, and if present, monitor over 

time to determine if the ice is accumulating in the network; 

b. For buried pipelines, ice build-up may be identified by poor performance of the 

RWH system (low volumes of stored rainwater even during frequent freeze-thaw 

periods) and/or by rainwater backing up the preceding sections of the network. 

4. If ice is accumulating in sections of the conveyance network, and if it poses a risk of 

blocking and/or causing damage to the network, the following steps are recommended: 

a. Winterize the conveyance network through some, or all, of the following: 

i. Install a heating system to maintain air temperatures above 0°C if a large 

portion of the conveyance network is located in cold indoor environments 

like garages, 

ii.  Install heat trace wire around gutters and/or downspouts,   

iii.  Excavate the conveyance drainage pipes and install rigid Styrofoam 

insulation or heat tracing.  

b. Alternatively, the RWH system can be decommissioned during the winter months 

(refer to Section 2.5 of Chapter 2. Rainwater Storage & Tank Sizing for details). 

5. While inspecting, cleaning, or repairing the catchment surface and parts of the 

conveyance network, follow all necessary safety precautions. 
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Chapter 2. 2ÁÉÎ×ÁÔÅÒ 3ÔÏÒÁÇÅ Ǫ 4ÁÎË 3ÉÚÉÎÇ 
 

2.1 Introduction  
 

The reservoir that is used to store rainwater harvested from roof catchments is often referred to 

as a rainwater storage tank, or sometimes referred to as a órainwater cistern,ô or óholding tank.ô  

Rainwater storage tanks are available in variety of different materials ï concrete, plastic, 

fibreglass, etc. ï and can be installed either above- or below-ground, or alternatively, directly 

integrated within a building (such as built into a basement wall or foundation).   

 

       
Figure 2-1. [LEFT] Pre -cast concrete tank (below ground application), [CENTRE] Plastic tank (above 

ground application) and [RIGHT] Cast in place concrete tank integrated within parking garage (integrated 

storage)
6
 

 

The storage capacity of rainwater storage tanks can also vary ï from several hundred litres for a 

typical rain barrel to thousands of litres of storage found in commercially available above- or 

below-ground holding tanks.  In addition to acting as the primary storage reservoir, the rainwater 

storage tank can also be considered as the central hub of a RWH system. It is the central location 

for handling all of the rainwater going into (and coming out of) the RWH system and many 

important components, such as the pump and water level sensor, are often located directly within 

the tank itself. 

 

Care must be taken during its selection, installation and maintenance to ensure the proper 

functioning and optimal performance of the RWH system.  This chapter discusses the issues that 

must be considered when performing these tasks, and also provides guidance on how to 

maximize the collection efficiency of RWH systems while keeping the size (and cost) of 

rainwater tanks as small as possible. 

 

  

                                                 
6
 Image of cast in place tank © Toronto and Region Conservation Authority, Toronto, ON. 
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2.2 Applicable Codes, Standards, and Guidelines 
 

Table 2-1 references specific codes and standards that are applicable to rainwater storage tanks. 

 

Table 2-1. Applicable standards, codes and guidelines for rainwater storage tanks 

Applicable Codes, 
Standards, and 

Guidelines 

Selected Provisions & 
Design and Installation Implications 

hƴǘŀǊƛƻΩǎ .ǳƛƭŘƛƴƎ /ƻŘŜ  
O. Reg 350/06 
(2006) 

¶ 7.1.6.2.  Accessibility 
 
Specifies that all devices or pieces of equipment must be located such that 
they are readily accessible for use, cleaning and maintenance. 

Confined Spaces 
O. Reg 632/05  
(2009) 

Where entry into a rainwater tank is needed to install components, 
precautions outlined in Ontario Regulation 632/05 Confined Spaces must be 
followed. 

hƴǘŀǊƛƻΩǎ .ǳƛƭŘƛƴƎ /ƻŘŜ  
O. Reg 350/06 
(2006) 

¶ 8.2.1.5. Clearance Distances for Class 1, 2 and 3 Sewage Systems 
 

Specifies minimum clearances of greywater systems from wells, property 
lines, etc.  These clearances should provide guidance on the separation 
distances for rainwater storage tanks. 

CSA Standard B128.1 
(2006) 

¶ 7.0 Storage Tanks 
 
Provides specifications for the design and installation of rainwater storage 
tanks, including: access openings, piping connections, overflow, drainage 
and venting.  
 
Note: Not legally binding unless adopted in future editions of the OBC. 

NSF/ANSI Standard 61 
(2008) 

Selection of a plastic tank with NSF/ANSI Standard 61 certification is will not 
impart unsafe levels of contaminants in drinking water.  Recommended 
where high quality rainwater is needed for the intended use. 
 
Note: Not legally binding unless adopted in future editions of the OBC. 

 

 Mandatory Documents   Supplementary Documents 
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2.3 Issues for Consideration 
 

General 

 

As the central hub for RWH systems, rainwater storage tanks are directly connected to a number 

of pipes and also house some components internally.  These components may include some, or 

all, of the following items shown in Figure 2-2. 

 

 
Figure 2-2. Rainwater storage tank schematic 

 

Tank Location  

 

The optimum location of a tank on a given site depends upon the required fall for the gravity 

flow conveyance network (as discussed in Chapter 1: Rainwater Catchment & Conveyance), as 

well as a broader range of issues, including: 

  

1. Placement of tank ï above- or below-ground, or integrated within building, 

2. Desired/required rainwater storage tank capacity, 

3. Regional climate ï freezing issues,  

4. Site conditions ï site grading, accessibility, and space availability, 

5. Proximity to the following:  

a. Catchment area,  

b. Overflow discharge location, 

c. Control components of pump and pressure system, 

d. Other site services (i.e.,. gas, electricity, water, stormwater, wastewater, phone, or 

cable lines). 

LOW WATER  
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HIGH WATER  

LEVEL 
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      OR 
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      OR  
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TANK CAPACITY  
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(TO NON-POTABLE 
 FIXTURES) 
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CONVEYANCE 
DRAINAGE PIPING 
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PIPING 

    

3. ELECTRICAL 

SUPPLY CONDUIT 
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8. ELECTRICAL WIRING 
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Following consideration of each of these issues, it is likely that trade-offs must be made ï for 

instance, the optimum tank storage capacity may be too large to be accommodated at the site, or 

the optimum location for the tank may be in an area that is difficult to access.  Some guidance 

with respect to these issues is provided in the following sections. 

 

Tank Placement  

 

Table 2-2 discusses some of the advantages and disadvantages associated with the different 

placement options with regards to rainwater storage. 

 

Table 2-2. Advantages and disadvantages of different tank locations 

Tank Placement Advantages Disadvantages 

Above-ground ¶ 5ƻƴΩǘ ƘŀǾŜ ǎƛǘŜ ŜȄŎŀǾŀǘƛƻƴ 
costs associated with below-
ground storage 

¶ Rainwater may freeze in tank 
unless located in 
temperature controlled 
environment 

Below-ground storage ¶ Storage tank can be placed 
below frost penetration 
depth, permitting year-
round operation 

¶ Does not take up yard space 

¶ Location must be free of 
buried service lines and 
accessible by excavation 
machinery  

¶ Excavation requires 
additional site work which 
increases cost of RWH 
system 

Integrated storage ¶ Little or no excavation cost 

¶ Storage tank capacity can be 
customized for each site 

¶ Permits year-round 
operation 

¶ Engineers must design 
storage reservoir such that it 
is structurally sound and 
does not leak into the 
building 

 

Tank Capacity  

 

In general, the larger the tank, the greater the volume of rainwater that can be collected and 

stored during rainfall events (collection efficiency).  However, this is true only up to a certain 

point ï after which other factors, such as local rainfall patterns, roof catchment area and 

rainwater demand, will limit the amount of rainfall that can be collected and utilized by the 

system.  Thus, for a RWH system with a given roof catchment area, rainwater demands and local 

rainfall patterns, the storage capacity of the tank can be described as either: 
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1. Too small ïMuch of the collected rainwater overflows during rainfall events.  Significant 

improvements in collection efficiency can be achieved from minor increments in storage 

volume. 

2. Optimum range ï Rainwater tanks in this range provide the best balance between 

collection efficiency of the RWH system and minimizing its size and cost. 

3. Too large ï Rainwater tanks in this range rarely fill to capacity.  A smaller tank can be 

utilized without a significant drop in the collection efficiency of the RWH system.  An 

over-sized rainwater storage tank, however, may be desirable if stormwater management 

is a strong driver for installing a RWH system. 

 

To determine the appropriate rainwater storage tank capacity, two methods are available: 

 

Rainwater Harvesting Design Tool ï This is a Microsoft Excel-based program that can be used 

to determine the optimal storage tank capacity given site-specific details including city, 

catchment area and material, and rainwater demands.  For further details regarding this 

companion to the Ontario Guidelines for Residential Rainwater Harvesting Systems, refer to 

Appendix B.   

 

Rainwater Storage Tank Sizing Tables ï Tables of optimal rainwater tank capacities have 

been generated using the Rainwater Harvesting Design Tool for the city of Toronto, given a 

variety of roof catchment areas and rainwater demands.  This table is provided in Appendix B. 

 

Note that when selecting a tank size, consideration must be given to the unused volume at the 

bottom and top of the tank (sometimes referred to as ódead spaceô), which reduces the effective 

storage volume.  Refer to Chapter 4. Make-up Water System and Backflow Prevention and 

Chapter 5. Pump and Pressurized Distribution System for information regarding dead space at 

the bottom of the tank. 

 

Cold Weather Issues 

 

Throughout much of Canada, temperatures often drop below freezing (0°C) during the winter 

months.  Rainwater stored outdoors or in an environment not temperature controlled (maintained 

above 0°C) is at risk of freezing, either in the storage tank itself, in the pump pressure piping, or 

both.  Water freezing in either location may cause short term blockages and service disruptions, 

or in the long term, the RHW system may become damaged through the expansion of ice in the 

system.  To minimize these risks, the following options are available: 

 

1. Winter decommissioning ï If an outdoor above-ground tank is used to store rainwater 

(or other setup in a non-temperature controlled setting), the tank, pump and pressurized 

lines shall be drained of all rainwater prior to the onset of cold weather and use of the 

system shall be discontinued during the winter months.  

2. Winteri ze RWH system ï A RWH system can be utilized year-round in cold climates 

provided the tank is: 

a. Located in a temperature-controlled environment such as a heated garage or 

basement in the case of above-ground or integrated rainwater storage; or 
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b. Located in a below-ground tank that is buried below the local frost penetration 

depth. 

 

The first option is generally the simplest and least costly system to design and install.  These 

benefits, however, are largely offset by the significant reduction in rainwater that can be 

collected and used throughout a given year, as well as by the potential damage to system 

components if decommissioning occurs too late or not at all.  The second option, to winterize the 

system, is more complicated and more costly, however it is preferred since it enables the RWH 

system to operate throughout the entire year and ensures system components are protected from 

frost damage. 

 

Tank Material  

 

In Canada, materials such as concrete, plastic, and fiberglass are commonly used in the 

construction of storage reservoirs.  The selection of one of these materials for a rainwater storage 

tank will largely depend upon local availability, as well as on cost, tank placement (above- or 

below-ground or integrated), storage requirements, site accessibility, and/or engineering 

specifications.  In recent installations, above-ground tanks are often plastic while integrated tanks 

are usually cast-in-place concrete.  Below-ground tanks are usually pre-cast concrete or plastic.  

In general, greater economies of scale are seen for concrete tanks than for plastic tanks, making 

concrete a more desirable material for very large systems.  Engineering specifications such as 

maximum rated burial depth or minimum required water level vary for different tank materials 

and designs.  Installation and operational specifications can be sought from manufacturers. 

 

Another consideration is the potential for chemicals to leach from the tank into the stored 

rainwater; however, this is primarily a concern if rainwater must be of very high quality for one 

or more of the connected rainwater fixtures. 
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2.4 Design & Installation Guidelines  
 

Design and installation guidelines:  
Note: refer to Section 2.2 Applicable Codes, Standards, and Guidelines for the specific provisions that 

apply when the term ñin accordance with applicable provincial codes and regulationsò is used. 

 

1. Determine the rainwater storage tank capacity:   

a. If the rainwater storage tank will be used for stormwater retention and/or as part 

of a stormwater management system, the tank shall be sized as required by local 

authorities (refer to Chapter 6. Overflow Provisions & Stormwater Management 

for details); 

b. For storage tanks used for rainwater harvesting purposes: 

i. Use the Rainwater Harvesting System Design Tool (refer to Appendix B 

for instructions on accessing the Design Tool), or 

ii.  Use the method provided in the Rainwater Storage Tank Sizing Table 

section of Appendix B. 

c. If sizing the tank without reference to the Design Tool or Tank Sizing Table, 

consider: 

i. The unused volume (typically referred to as the ódead spaceô) when 

selecting tank size.  If unknown, assume 20% of tank capacity will be 

dead space, 

ii.  The collection losses from pre-storage treatment devices (refer to Chapter 

3. Rainwater Quality & Treatment for details). 

2. Determine the type of material utilized for the rainwater tank, based on: 

a. Placement (above- or below-ground, or integrated storage); 

b. Storage volume requirements; 

c. Engineering specifications (see Section 2.2 Applicable Codes, Standards, and 

Guidelines for applicable standards and consult with manufacturers for further 

specifications); and 

d. Connected rainwater fixtures and desired quality. (See Section 3.2 Applicable 

Codes, Standards, and Guidelines for applicable standards). 

3. Determine the location of the rainwater storage tank: 

a. For all rainwater storage tank locations: 

i. Ensure the location allows for: 

1. Proper drainage of rainwater through the conveyance network 

(refer to Chapter 1. Rainwater Catchment & Conveyance for 

details), 

2. Proper drainage of make-up water through top-up drainage piping 

(refer to Chapter 4. Make-up Water System and Backflow 

Prevention for details), 

3. Proper drainage of rainwater from the storage tank to an 

appropriate stormwater discharge location (refer to Chapter 6. 

Overflow Provisions & Stormwater Management for details). 
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b. For below ground storage tanks: 

i. Identify the area(s) where the tank can be located: 

1. Ensure the location is free from buried service lines.  Contact 

service providers to determine the location of buried service lines 

(gas, electricity, water, stormwater, wastewater, phone, or cable 

lines), 

2. Ensure the location is permitted by applicable provincial codes and 

regulations based upon the minimum clearance requirements for 

buried tanks, 

3. Ensure the location is accessible for excavation equipment and the 

tank delivery vehicle.  Consult the excavation contractor and tank 

supplier for exact requirements.  

ii.  Tank freeze protection:  

1. Locate the tank such that the high water level in the tank is at a 

depth below the frost penetration depth (consult the tank 

manufacturer regarding the rated burial depth of the tank), 

2. Consult applicable provincial codes and regulations and/or local 

building authorities to determine local frost penetration depth 

(refer to Appendix A for an estimation of frost depth), 

3. If the tank cannot be placed below frost depth, insulate with rigid 

Styrofoam, installed on the tank roof and extended out beyond the 

tank walls (refer to Appendix A for guidelines regarding thickness 

of foam insulation). 

c. For above ground storage tanks: 

i. Identify the area(s) where the tank can be located: 

1. Ensure the location is permitted by applicable provincial codes and 

regulations and municipal zoning bylaws.  Consult local building 

authorities for details, 

2. Ensure the location has sufficient space for access above and 

around the tanks for inspection and maintenance. 

ii.  Tank freeze protection: 

1. If the tank is not located in a temperature-controlled environment 

and is at risk for freezing, winterizing or decommissioning must be 

performed in accordance with the guidelines below. 

d. For rainwater storage tanks located within a building and/or integrated within a 

building: 

i. Identify the area(s) where the tank can be located: 

1. Ensure the location is permitted by applicable provincial codes and 

regulations and municipal zoning bylaws.  Consult local building 

authorities for details, 

2. Ensure the location has sufficient space for the required storage 

volume, 

3. Ensure the location has sufficient space for access above and 

around the tanks for inspection and maintenance, 
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4. Ensure provisions (such as floor drains and/or sump pump) are in 

place to handle potential leaks and overflows from the storage 

tank, 

5. Consult a structural engineer regarding the design and location of 

all integrated tanks, as well as indoor tanks located anywhere other 

than the basement or garage. 

ii.  Tank freezing protection: 

1. Locate the tank in a temperature-controlled environment such as a 

heated garage or basement to prevent tank freezing, 

2. If the tank is not located in a temperature-controlled environment 

and is at risk for freezing, winterizing or decommissioning must be 

performed in accordance with the guidelines below. 

4. Tank frost protection: 

a. If the tank is not located in a temperature-controlled environment and is at risk for 

freezing, winterizing or decommissioning must be performed: 

i. Winterizing: 

1. Provide a heating system to maintain air temperatures above 0°C 

(if tank is located indoors),  

2. Provide a water heating system directly inside the rainwater tank,  

3. Insulate the rainwater storage tank. 

ii.  Decommissioning:   

1. Prior to the onset of freezing temperatures, the rainwater stored in 

the rainwater tank must be drained, 

2. Provisions shall be made to prevent the accumulation of rainwater 

and/or snowmelt into the tank during winter months by means of a 

tank bypass or tank drain valve (refer to Section 1.4 Design & 

Installation Guidelines for further details). 

5. Tank access and openings 
7
: 

a. Tanks shall be provided with an access opening; 

b. Access openings shall be a minimum of 450 mm [18 in.] to facilitate installation, 

inspection and maintenance of components within the rainwater storage tank; 

c. Access openings shall have drip-proof, non-corrosive covers; 

d. Openings that are larger than 100 mm [4 in.] shall have lockable covers; 

e. Consult applicable provincial codes and standards regarding tank access and 

openings. 

6. Tank venting: 

a. For below ground rainwater storage tanks: 

i. In general, venting of the tank through the rainwater conveyance drainage 

piping and overflow drainage piping connected to the tank(s) is considered 

to be sufficient for typical single family residential dwelling, 

ii.  For other dwellings, or in cases where venting by means of conveyance 

drainage piping and overflow drainage piping connections is considered 

insufficient, a vent shall be installed on each tank, where: 

                                                 
7
 Adapted from CAN/CSA-B128.1-06 Design and installation of non-potable water systems.  2006. CSA 

International, Mississauga, ON.  Refer to CSA B128.1 for further details. 
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1. The vent pipe shall extend from the top of tank to a minimum 

height of 150 mm [6 in.] above grade, 

2. The vent pipe shall be of a sufficient size to permit the flow of air 

while the tank is filling, and shall be no less than 75 mm [3 in.] in 

size, 

3. Vent shall terminate in a gooseneck fitting with a screen to prevent 

the entry of birds, rodents and insects. 

b. For rainwater storage tanks located indoors and/or integrated within buildings: 

i. Rooms containing open tanks shall be vented to the outside of the building 

to prevent the accumulation of humidity or noxious gases. 

7. Installation of storage tanks: 

a. Below ground tanks shall be placed in a properly excavated space, be supported 

on a tank bedding and be properly backfilled in accordance with applicable codes 

and standards; 

b. Integrated storage tanks must be constructed and/or installed in accordance with 

the designerôs instructions and good engineering practice; 

c. Consult the tank manufacturerôs installation instructions regarding recommended 
tank bedding, support and backfilling procedures; 

d. Connect the rainwater conveyance drainage pipe(s), overflow drainage pipe(s), 

rainwater pressure pipe(s) and electrical conduit(s) to the tank, ensuring that the 

connections are properly sealed and watertight.   

8. Installation of components within the rainwater storage tank: 

a. Components installed within the tank typically include:  

i. A pump or pump intake (refer to Chapter 5. Pump and Pressurized 

Distribution System for details),  

ii.  Water level sensors and/or other types of control equipment, 

iii.  Electrical wiring for the pump and control equipment (refer to Chapter 4. 

Make-up Water System and Backflow Prevention for details). 

b. Entry into the rainwater storage tank, for the purposes of installing components 

within the tank is not recommended; 

c. If entry inside the rainwater storage tank is required, it shall be performed in 

accordance with Ontario Regulation 632/05 Confined Spaces due to the 

significant dangers involved when working within a confined space; 

d. To reduce and/or eliminate the need to perform work inside the storage tank: 

i. Wherever possible, install internal components using the access port, 

without entering the tank, or 

ii.  Have RWH components installed by tank manufacturer, using personnel 

trained in confined spaces. 

e. Install components such that they are accessible for inspection and maintenance, 

without entry into tank; 

f. Components installed in the tank should be suited for a wet environment. 
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2.5 Management Guidelines 
 

1. Rainwater tanks should be inspected at least once every year for the following: 

a. Leaks: 

i. For below-ground storage tanks, leaks may be identified through poor 

performance of the RWH system (i.e., the water make-up system operates 

often), from moist soil conditions surrounding the tank and/or excessive 

settling of the tank in the excavated space, 

ii.  For above-ground storage tanks and integrated storage, leaks can be 

identified visually by examining the area surrounding the tanks, or through 

poor system performance or soil moisture (if applicable).   

b. Accumulation of debris: 

i. Sediment may accumulate on the bottom of the tank and, depending on the 

treatment provided, appear at the point of use.  In such cases, the location 

(height) of the pump intake  may need adjustment.  Adjust the location of 

the pump intake such that it is located 100-150 mm [4-6 in.] above the 

bottom of the tank, 

ii.  If sediment is still detected at the point of use, pre-storage and/or post-

storage treatment devices may need to be installed (or cleaned/maintained) 

to improve rainwater quality (refer to Chapter 3. Rainwater Quality & 

Treatment for details), 

iii.  In some cases, it may be necessary to remove the accumulated sediment 

on the bottom of the tank.  Place a pump capable of handling large debris 

and/or solids (i.e., a suitable sump pump or effluent pump) at the bottom 

of the tank to pump out the sediment layer. (Note: removal of sediment 

and/or tank cleaning is not generally recommended on an annual basis, as 

this can destroy beneficial óbiofilmsô in the tank.  These biofims may 

contribute to improved stored rainwater quality
8
). 

c. Fault with pump, water level sensors or other control equipment: 

i. Refer to Chapter 4. Make-up Water System and Backflow Prevention and 

Chapter 5. Pump and Pressurized Distribution System for maintenance 

details. 

d. While inspecting, cleaning, or repairing the tank follow all necessary safety 

precautions, such as those listed in Section 2.2 Applicable Codes, Standards, and 

Guidelines. 

2. If tank is susceptible to freezing (i.e., outdoor above ground), either winterize or 

decommission the system prior to the onset of freezing temperatures: 

a. Winterizing: 

i. Install a heating system to maintain air temperatures above 0°C (if tank is 

indoors), and/or 

ii.  Install a water heating system directly inside the rainwater tank, and/or 

iii.  Install heat trace wire around pipes, valves and/or pump, and/or 

                                                 
8
 Key Messages from a Decade of Water Quality Research into Roof Collected Rainwater Supplies. 2006. Coombes, 

P.J., Dunstan, H., Spinks, A., Evans, C., Harrison, T. In: Proceedings of 1st National HYDROPOLIS Conference. 
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iv. Install insulation on the rainwater tank, around pipes, valves and/or pump. 

b. Decommissioning:   

i. Drain all of the rainwater stored in the tank and the rainwater pressure 

piping,  

ii.  Shut off the water supply to the water make-up system (if present) to 

prevent the tank from refilling,  

iii.  Disconnect electrical supply to the pump and control equipment,  

iv. Disconnect downspouts from the conveyance network and have them 

discharge to grade or other suitable location, and 

v. Disconnect fixtures from rainwater supply and connect to the potable 

water system. 
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Chapter 3. 2ÁÉÎ×ÁÔÅÒ 1ÕÁÌÉÔÙ Ǫ 4ÒÅÁÔÍÅÎÔ 
 

3.1 Introduction  
 

As precipitation falling from the sky, rainwater is naturally of very high quality.  Once this 

precipitation reaches the earth, however, rainwater comes into contact with a variety of surfaces 

ï grasses and landscapes, bodies of water, and anthropogenic surfaces such as roofs and parking 

lots ï that can impart contaminants to the rainwater runoff.  Contaminants can also be introduced 

into rainwater from environmental conditions such as the presence of air pollutants from industry 

and major roadways, and from plants or animal activity. 

 

 
Figure 3-1. Factors that can affect rainwater quality 

 

The presence of these contaminants can affect the physical, chemical and/or biological properties 

of water, and if present in sufficient quantities, they can affect the aesthetic quality of water (its 

colour, taste, and odour) and/or produce negative human health impacts from its use.  For these 

reasons, rainwater quality (a measure of its physical, chemical and biological characteristics) is 

one of the key factors that determine its suitability for a particular use.   

 

This chapter discusses the factors that can affect rainwater quality and provides suggestions on 

how these risk factors can be mitigated through the appropriate design and installation of 

rainwater harvesting systems and through the application of rainwater treatment.  
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