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I n Ontario, Ontariodbs Building CodaetheCBBeS) and
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 systeasedb on the minimum safety
requirements established in these codes:

Ontariobs Building Code:

http://www.elaws.gov.on.ca/html/regs/english/elaws regs 060350 e.htm

Ontario Electrical Safety Code Regulation:

http://www.elaws.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 aboutatitersndiscussed 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 Is®d or reproduced in any form
or by any means, without prior written permissiortha Author or Editors
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Rainwater harvesting (RWH) is the ancient practice of collecting rainwatestamal 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 rainwaterfdoe and/or after storage, and include
provisions for periods of insufficient rainfall (a water malge supply) and times of excessive
rainfall (overflow provisions).

The most important consideration when designing and installing a RWH system areittenpert
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 asveather 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:

Rainwater Catchment & Conveyance

Rainwater Storage & Tarf&izing

Rainwater Quality & Treatment

Water Makeup System & Backflow Prevention
Pump & Pressurized Distribution System
Overflow Provisions & Stormwater Management

oahrwWNE

This document is aimed at individuals with knowledge of the building sector and thdrbdsis

involved in rainwater harvesting (i.e., plumbing, electrical, and site service work). Relevant
clauses from existing codes and regulations, standards, and guidelines are presented, as well as
additional design criteria derived from recent fiekherience and international best practices for
rainwater harvesting. An accompanying documedptario Guidelines for Residential
Rainwater Harvesting Systems Handb®oR01Q provides additional background, explanation

and instruction for each item dissed here. Both documents are primarily focused on
residential rainwater harvesting systems designed fopotable use.

What are the Permitted Uses of Rainwater?

As of the publication datef theseGuidelines(July 2010) applicable provincial codesdan
regulations in the Province of Ontario permit the use of rainwater for flushing toilets and urinals,
as well as for sulsurface irrigation and below ground irrigation systems

! Rainwater connectiomsustb e made i n accordance with Ontarioés Build
Affairs and Housing, Toronto, ON., and in accordance with local authorities.
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1.1 Introduction

A key component ofainwater harvesting is the collection of rainwater from a catchment surface
and its conveyance to a tank for storage and future use. RWH systems most often utilize the roof
of a building for collecting rainwater. While it is possible to collect rainwétem other
surfaces, such as lawns, driveways or parking lots, these catchments are not addressed in this
manual due to concerns surrounding the quality of rainwater collected. Once collected from the
catchment surface, rainwater is transferred to tineveder storage tank through the conveyance
network. An illustration of a typical catchment and conveyance network for a residential
household utilizing a belowground rainwater storage tank is providedrigure1-1.

ﬁ 1. ROOF CATCHMENT

ﬁ 2. GUTTER
i/ 3. DOWNSPOUT

4. DOWNSPOUT TO
PIPE TRANSITION

7. OVERFLOW
DRAINAGE

'  PIPING

T

DRAINAGE PIPING

ﬁ 5. CONVEYANCE

6. RAINWATER STORAGE TANK

Figure 1-1. Schematic of a typical conveyance network for a beloground rainwater storage tank

When designing and installing a conveyance network, a number of issues must be considered,
including:

Sizing and placement of conveyametwork

Site conditions and location/placement of storage tank
Cold weather issues

Rainwater quality

PwpnPR
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1.2 Applicable Codes, Standards, and Guidelines

Tablel-1references 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,

Selected Provisions &

Standar and Design and Installation Implications

Guidelines
hy Gl NRA2Qa
0. Reg 350/06
(2006)

7.2.5.10. Plastic Pipe, Fittings and Solvent Cement Used Undergro
7.2.5.12. Plastic Pipe, Fittings and Solvent Cement Us&lifdings
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 Table 1.2

E R

Articles 7.2.5.10. and 7.2.5.12. specify approved pipe materials used
underground and inside buildingdheOBCalso providegrovisions for the
support and protectiorof piping.

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

Articles 7.4.10.4. and 7.4.10.9. specify the method for sizing conveyanc
drainagepipes, based upodesignrainfallintensityvalues(15 Min Rainfall,
mm) obtained from Table 1.2 in Supplementary Standard StBe roof
catchment area, and the slope of conveyaxcainagepiping.

CSA Standard B128.1  § 10 Separation

(2006) I 12.3 Buried pipe

Provides specifications for the infistion of conveyancerainagepiping for
underground and above ground applications.

Note:Not legally binding unless adopted in future editions of the OBC.
NSF Protocol P151 Selection of roofing materials, coatings, paints, and gutters withANLSE
(1995) certification will not impart levels of contaminants greater than those
ALISOATASR AYy GKS ! ®{®d 9t ! Q& 5NRY
where high quality rainwater is needed for the intended use.

Not legally binding unless adopted in futuretiedis of the OBC.

I:l Mandatory Documents I:l Supplementary Documents
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1.3 Design & Installation Guidelines

Design and installation guidelines:
Note: refer toSectionl.2 Applicable Codes, Standards, and Guidelif@sthe specific provisions
thatapplywe n t he term fAin accordance with applicabl

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 overhangifaiage, 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 lossesch as steel, should be
selected (refer tdableA-1 for details);

c. Convey rainwater using appropriately sized and sloped components, including
gutters, downspoutand/or conveyance drainage piping; and

d. Where possible, multiple roof catchments can be connected to a central or
6communal 6 rainwater storage tank.

3. Gutters and downspouts:
a. Gutter and downspout material:
i.  Aluminum or @glvanized steel are recommended,
ii. Coppe, wood, vinyl, and plastic gutter and downspout materdak not
recommended,
ii. 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 gers in the direction of the location of the
rainwater orage tank,

ii. Ensure a minimum slope of 8284 (the greater the slope the better) is
maintained throughout the gutter length.

c. Gutter size:

i. In general, 125 mm [5 in.] 4style gutter is commonly useddshould 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 rainfalhtensity for the site location,
2. Calculate the area of roof draining into the gutter:

{o o4 - $hmé  0Q@b  oQm
Equation 1-1
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Where: Length = length of the gutteerved by a downspout (m)
Width = distance from the eave to the ridge of the roof
drainage area served (m)

1. Refer toTablel-2 to determine the minimum size of gutter,
required based upon the roof drainage am&&nd design rainfall
intensity values determined above:

Table 1-2. Minimum gutter sizes for given roof drainage areas and rainfall intensities

Maximum Roof Drainage Area Served per Downspout)rh ‘

Minimum Required . . . e
d Design Rainfall Intensity (15 Min rainfall, mm):

Gutter Size and Typ
1875 25 31.25 375 43.75 50 56.25 62.5

100 mm [4 in.] Kstyle 71 53 43 35 30 27 24 21

125 mm [5in.] Kstyle 130 98 78 65 56 49 43 39
150 mm [6in.] Kstyle 212 159 127 106 91 79 71 64
"aAyAYdzyY NBIjdzANBR 3dzidSNI &A1 S | aadzySa Rorkgredter 3 dzii G S N
gutter slopes, the table values may be multiplied by 1.1.

a2l EAYdzY NRB2F RNIAYyIF3IS NBI FaadzyYSR NRB2F &ft2L35a X
values by 0.85.

ii. For other gutter types and/or larger roof drainage areas, ctimsgjtitter
manufacturer or contractor regarding the sizing of gutter.
b. Location and spacing of downspouts:
i. Where possible, locate downspout(s) near the latatiche rainwater
storage tank,
ii. Locating downspouts at inside building corners isracommended;
iii. Downspouts shall serve no more th&nm [50 ft.] of gutter length.
c. Downspout size:
i. In general, 50x75 mm [2x3 in] rectangutgpe downspouts or 75x75 mm
[3x3 in.] squargype downspouts are commonly used and should be
suitable for most typidaesidential roof daiinage areas and gutter lengths,
ii. To determine the size of downspout required:
1. Refer toTablel-3to determine the minimum size of downspout
(eithe rectangularor square type) based upon the size of gutter
the downspout is serving:

2 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 1-3. Minimum downspout sizes for given size of gutter

~ Minimum Downspout Size
Gutter Size and Type (mm [in])

Rectangular type Squaretype \

100 mm [4 in.] Kstyle 50x75 [2x3 ] 75X75 [3x3]
125 mm [5 in.] Kstyle 50x75 [2x3] 75x75 [3x3]
150 mm [6 in.] Kstyle 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 custefabricated and installed such that there are no
seamslong the length of guttering,
ii. Gutters shall be supported byngers (hidden hanger or spike and ferrule)
that are spaced at a maximof450 mm [18 in.],
iii. Downspout offsets should not exceed 3.0 m [10 ft.].
e. Refer toAppendix Aor 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:

|==|=14||f IDf-bt'éi= 0DQEMd wQa
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 roafchment 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 (refe Chapter 2 Rainwater Storage
& Tank Sizindor guidance),
ii. Route downspout(s) and/or convaga drainage piping to the tank.

b. For rainwater tanks located below ground:

i. Determine the location of the tank (refeiGbapter 2 Rainwater Storage
& Tank Sizindor guidance),

ii. Plan route of conveyance drainage pgfrom the downspout(s) to the
tank,

% Adapted from Moisture Resistant Homes: A Best Practice Guide and Rt@wREool 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 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 mimhum slope of 0.2% (the greater the slope the better) is
maintained throughouhe pipe length,

ii. Consult the applicable provincial codes and regulations pertaining to
conveyance drainage pipe sizjagd

lii. For estimation purposespnsultTableA-1 andTableA-4 in Appendix A

c. Cleanouts:

i. Cleanouts are required on conveyance drainage pigasilitate 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 shouldrahtetank 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 supfed 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 protdion:

i. Ensure that all buried pipes are located below the frost penetration depth.
Consult | ocal building authorities r
for frost penetration depths. For estimation purposes, refgrgendix A

ii. Provide insulation or heat tracing for pipes buried above the frost
penetration depthrexposed above grade (referAppendix Aor details
regarding pipe insulation).

d. Undergroundnomet al | i ¢ pipes should be instal/l
referred to as o6tracer wir edppefarthea hei g
purpose of locating asstalled piping.

e. Consult the pipe manufacturerés instal/l
pipe bedding, support and backfilling procedures.
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. Tank frost protection:
a. Storage tanks located above ground at riskré®zing 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.
. 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, gatithey do not

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

b. Installing downspouto-pipe transition fittings.

Install prestorage treatment devices as required (ref@hiapter 3 Rainwater Quality &
Treatmenfor details).
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Chapter2. 2 AET x AOAO BAITEOATLRAUKI C

2.1 Introduction

The reservoir that is used to store rainwater harvested from roof catchments is referred to as a
rainwater storage tank, a rainwater cistern, or a holding tank. Rainwater storage tanks are
available in variety of different mafats, such as concrete, plastic, or fiberglass, and can be
installed either aboveor belowground, or alternatively, directly integrated within a building
(such as built into a basement wall or foundation).

As the central hub for RWH systems, rainwaierage tanks are directly connected to a number
of pipes, which must be accommodated by perforations in the tank wall. The various
components of a tank and its internal components are shdvigure2-1.

ACCESS RISER

/ (BELOW GROUND TANKS)
OR 4. RAINWATER

'1‘ RAINWAT He ACESS HATCH PRESSURE PIPING
CONVEYANCE (ABOVE GROUND TANKS & (TO NON-POTABLE
DRAINAGE PIPING INTEGRATED STORAGE) L IXTURES)

3. ELECTRICAL

_______________ ) ¢ /‘ SUPPLY CONDUIT
s ———— >
| HIGH WA‘F%—:SS
|

8. ELECTRICAL WIRING

| W.LEVEL
2. TOP-UP |
B:;T&‘A()F - | RAINWATER STORAGE
5 | TANK CAPACITY 5. RAINWATER
— OVERFLOW
! 6. PUMP DRAINAGE PIPING
IN OR
| % ﬁ PUMP INTAKE
7.WATER LEVEL /I/ LOW WATER
SENSOR (FLOAT \(\ <) 7 2. LEVEI
SWITCHES SHOWN) TN \V/

Figure 2-1. Rainwater storage tank schematic
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2.2 Applicable Codes, Standards, and Guidelines

Table2-1 references specific codes and standards that are applicable to rainwater storage tanks.

Table 2-1. Applicable standards, codes and guideties br rainwater storage tanks

Applicable Codes,

Standards, and

Selected Provisions &

Guidelines
hy Gl NRA2Qa
0. Reg 350/06
(2006)

Design and Installation Implications

T 7.1.6.2. Accessibility

Specifies that all devices or pieces of equipment nvestiocated 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 be
followed.

hydl NA2Qa
O. Reg 350/06
(2006)

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

Specifies minimum clearances of greywater systems from wells, proper
lines, etc. These clearances should provide guidandbe separation
distances for rainwater storage tanks.

CSA Standard B128.1
(2006)

i 7.0 Storage Tanks

Provides specifications for the design and installation of rainwater stora
tanks, including: access openings, piping connections, overflow, drainag
and venting.

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

NSF/ANSI Standargil
(2008)

Selection of a plastic tank with NSF/ANSI Standard 61 certification is wi
impart unsafe levels of contaminants in drinking water. Recommended
where high quality rainwater is needed for the intended use.

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

I:l Mandatory Documents

I:l Supplementary Documents
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2.3 Design & Installation Guidelines

Design and installation guidelines:
Note: refer toSection2.2 Applicable Codes, Standards, and Guidelif@she specific provisions that

applywren the term Ain accordance with applicable prov

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 systers, tdnk shall be sized as required by local
authorities (refer t&€hapter 6 Overflow Provisions & Stormwater Management
for details);

b. For storage tanks used for rainwater harvesting purposes

i. Use the Rainwater Harvesting System Design Tool (refApfendix B
for instructions on accessing the Design Toml)
ii. Use the method provided in tRainwater Storage Tank Sizing Table
section ofAppendix B
c. If sizing the tank without reference to the Design Tool or Tank Sizing Table,

consider
i. Theunused volume (typically referred
selecting tank size. If unknown, assume 20% df tapacity will be
dead space,

ii. The collection losses from petorage treatment devices (refeCioapter
3.Rainwater Quality & Treatmerior details)
2. Determine the type of material utilized for the rainwater tank, based on:

a. Placement (abover belowground, or integrated storage);

b. Storage volume requirements;

c. Engineering spafications (se€ection2.2 Applicable Codes, Standards, and
Guidelinesfor applicable standards and consult with manufacturers for further
specifications); and

d. Connected rainwater fixtures and desired quality. (S=ion3.2 Applicable
Codes, Standards, and Guidelirfes applicable standards).

3. Determine the location of the rainwastorage tank:
a. For all rainwater storage tank locations:
i. Ensure the location allows for:

1. Proper drainage of rainwater through the conveyance network
(refer toChapter 1 Rainwater Catchment & Conveyarfoe
details),

2. Proper drainage of makeg water through topp drainage piping
(refer toChapter 4 Makeup Waer System and Backflow
Preventiorfor details),

3. Proper drainage of rainwater from the storage tank to an
appropriate stormwater discharge location (reféchapter 6
Overflow Provisions & Stormwater Managemésttdetails).

Page [L1
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b. For below ground storage tanks:
i. Identify the area(s) where the tank can be located:

1. Ensure thédocation is free from buried service lines. Contact
service providers to determine the location of buried service lines
(gas, electricity, water, stormwater, wastter, phone, or cable
lines),

2. Ensure the location is permitted by applicable provinciaésahd
regulations based upon the minimum cleaeamguirements 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. Tankfreeze 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 tmated burial depth of the tank),

2. Consult applicable provincial codes and regulatimd/or local
building authorities to determine local frost penetration depth
(refer toAppendix Aor an estimation of frost depth),

3. If the tank canot be placed below frost depth, insulate with rigid
Styrofoam, installed on the tank roof and extended out beyond the
tank walls (refer téAppendix Aor 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 bylawsorSult local lilding
authorities for details,

2. Ensure the location has sufficient space for access above and
around the tankfor inspection and maintenance.

ii. Tank freeze protection:

1. If the tank is not located in a temperatgantrolled environment
and isat 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 locgbing
authorities for details,

2. Ensure the location has sufficient space for the requireagso
volume,

3. Ensure the location hasfficient space for access above and
around the tank®r 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 regaglthe 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 temperattoentrolled environment such as a
heated garage or dament tgrevent tank freezing,

2. If the tank is not located in a temperatgmtrolled 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 loc&d in a temperatureontrolled 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 heatingsem 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
therainwater tank must be drained,

2. Provisions shall be made to prevent the accumulatioainwater
and/or snowmelt into the tank during winter months by means of a
tank bypass or tank drain valve (refeiSectionl.3 Design &
Installation Guidelinedor further details).

5. Tank access and openirfys
a. Tanks shall be provided with an access opening;
b. Access openings shae 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 dgmof, noncorrosive covers;
d. Openings that are larger than 100 mm [4 in.] shall hasleable 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 driaage piping connected to the tankéstonsidered
to be sufficient for typical single family residential dwelling,

ii. For other dwellings, omicases where venting by means of conveyance
drainage piping and overflow drainage piping connections is condidere
insufficient, a vent shall be installed on each tank, where:

* Adapted from CAN/CSAB128.1:06 Design and installation of nguotable water systems. 2006. CSA
International, Mississauga, ON. Refer to CSA 812for further details.
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1. The vent pipe shall extend from the top of tank to a minimum
height of 50 mm [6in.] above grade,

2. The vent pipe shall be of a sufficient size to permit the flow of air
while the tank is fillig, and shall be ne@ss than 75 mm [3in.] 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 contaimg 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 Ipeoperly backfilled in accordance with applicable codes
and standards;

b. Integrated storage tanks must be constructed and/or installed in accordance with
the designerds instructions and good en

c. Consult the tank miastructforsscegandingrecorsmemndeds t a | |
tank bedding, sygort 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
connectims 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 @hapter 5 Pump and Pressurized
Distribution Systenfor details),
ii. Water level sensors and/or other typésontrol equipment,
iii. Electrical wiring for the pump and control equipment (refeChapter 4
Makeup Waer System and Backflow Prevention details).

b. Entry into the rainwater storage tank, for the purposes of installing components
within the tank is not recommended,;

c. If entry inside theainwater storage tank is required, it shall be performed in
accordance witlontario Regulation 632/05 Confined Spadas to the
significant dangers involved when working within a confined space;

d. To reduce and/or eliminate the need to perform work irtkielstorage 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 pexson
trained in confined spaces.

e. Install components such that they are asii#e 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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Chapter3.2 AET xAOAO 10AI EOU Q 40AAOI AT O
3.1 Introduction

Rainwater Quality & Treatment Guidelines

The 2006 editono®Ont ari o6s Buil ding Code specifies, I
rai nwater may be wused for toilet and urinal
soli.dsoThe 2006 edition of Ontar i octhedegeeiofl di ng
treatment required for rainwater to be consid
and the need for treatment must be evaluated in the context of connected fixtures. Connected
fixtures where there is minimal contact with ttenwater do not require the same quality of

water as applications where users come into direct contact with the water. Treatment needs
should be determined on a case by case basis by local building or health authorities, considering

the recommendationg designers and preferences of end users.

Treatment Options

The quality of harvested rainwater varies greatly based on environmental and site conditions. It
can be improved through simple measures in the design, installation and maintenance process,
prior to the addition of any specific water treatment technology. Best practices to mitigate the
impacts of environmental and site conditions on rainwater quality are provided in the Design &
Installation Guidelines below.

Additional treatment can be qrided if necessary through specialized technologies installed
either prior to storage, or after storage and immediately prior to use. The advantages and
disadvantages associated with these treatment approaches are summaabézBii.

*Ontariobds Building Code. 2006. Ministry of Municipal A
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Table 3-1. Comparison of advantages and disadvantages associated with Pamd Poststorage treatment

Treatment

Location Advantages Disadvantages
Presstorage 9 Simple in design; operates using 9 Susceptible to freezing
treatment gravity flow (no electricity or high  § Requires regular cleaning and
pressure requirements) maintenance. Poorhlmnaintained
1 Prevents large particles from devices may prevent rainwater from
accumulating in the storage tank being conveyed to tank or may
1 Reduces requirements for post permit untreated rainwater to enter
storage treatment devices (@an the tank
preclude their use altogether) 1 Multiple collection pointgnay
require a number of localized pre
treatment devices, increasing cost
Poststorage 9 Very high quality of water can be { May require maintenance and
treatment achieved replacement of filters, chemicals, or
1 Located inside building, so no other materials
freezing risks 9 End quality depends on incoming
9 Can be used to treat more rainwater quality and maintenance ¢

complex quality issues (i.e., pine
needles in tank that create tannic
acids)

pre-storage treatment devices
Generally more expensive than pre
storage treatment

Prestorage treatment involves either:

1. First-flush diversioni where the first portion of runoff (collected from the catchment

surface) is diverted away from the storage tank. One means of performing this diversion

is depicted irFigure3-1; or
2. Settling 1 whererainwater first enters a settling tank or a settling chamber of a two

compartment tank, where suspended debris can settle out kmfovater is

subsequently conveyed to the rainwateraje tank (or storage chamber); or

3. Filtration T whereleaves and other debris are captured on screens and prevented from
entering the tank. Filtration can take place in gutters, on downspouts, or be integrated into

the conveyance drainage pipes.

\l/ RAINWATER FROM ROOF

= _ CATCHMENT
\l’ " FIRSFLUSH
TREATED CHAMBER
RAINWATEIR FIRSTFLUSH
TO TANK - EFFLUENT
— > FROM SLOW
] DRIP EMITTER

Figure 3-1. Schematic indicating the operation of a firstflush diverter
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Poststorage devices include filtration, disinfection and treatment for aesthetic issues. A
description of these poestorage treatment techniques, their applications and a list of available
devices/options are provided ifable 3-2. A common form of posstorage treatment is 5

micron particle filtration, followed by and ultraviolet (UV) disinfection

Treatment Method

Table 3-2. Summary of poststorage treatment options

Details

Treatment Devices/Options

Available

Filtration Filtration removes suspended particle § Particle filtration (i.e., bag/sock o
from water by passing it through a cartridge filter)
permeable material. 1 Slow sand filtration

I Membrane filtration
Water quality issues targeted:
1 Turbidity
9 Total suspended solids

Disinfectiorf Disinfection removes or inactivates  § Ultraviolet (UV)
microorganisms by chemical or 9 Chlorine
physicaimeans. 1 Ozonation

I Slow sand filter
Water quality issues targeted: 1 Membrane filtration
f Thermal treatment
1 Microbiological contaminants
(viruses, bacteria and protozoa)

Aesthetic issue Aesthetic issue treatmenemoves M Activated carbon

treatment constituents from water that 1 Ozonation
contribute towards colour, taste, or 9§  Slow sand filter
odour issues. f Reverse Osmosis

I Membrane filtration with
Water quality issues targeted: chemical addition
1 Hydrogen sulphide
1 Organic matter
1 Manganese
I Iron

! Other treatment options may be available.
2 All methods will require some level of éine monitoring to ensure disinfection is reaching appropriate

levels.

Page [L7



3.2 Applicable Codes, Standards, and Guidelines

Table3-3 references specific codes and standards that are applicable to the quality of harvested
rainwater and required treatment.

Table 3-3. Applicable standards, codes and guidelines for rainwater quality and treatment

Applicable Codes,

Selected Provisions &

SIEIEElES, Gl Design and Installation Implications

Guidelines
hydrF NA2Qa . § 7.1.5.3.(2) Water DistributiorBystems
O. Reg 350/06
(2006) {LISOATASA GKFG NIAYy&sl GSNI 6 NBFSNN

greywater that is free of solids may be used for the flushing of water clo
urinals or the priming of traps.

Note: The OBC does not specify what degree of treatment isrestjfor
rainwater/monLJ2 G 6t S 61 GSNJ G2 6S aFNBS
CSA Standard B128.1  § 8.0 Treatment

(2006)
Specifies that water supplied by a RWH system must be treated to mee
water quality standards specified by public health or other regulatory
authorities.
Note:Not legally binding unless adopted in future editions of the OBC.
NSF Protocol P151 Selection of roofing materials, coatings, paints, and gutters with NSF P1
(1995) certification will not impart levels of contaminants greater thithose

ALISOATASR Ay (GKS | ®o{® 9t! Q& 5NAY
where high quality rainwater is needed for the intended use.

Note:Not legally binding unless adopted in future editions of the OBC.
NSF/ANSI Standard 61 Selection of a pktic tank with NSF/ANSI Standard 61 certification is will
(2008) 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 editionthefOBC.

I:l Mandatory Documents I:l Supplementary Documents
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3.3 Design & Installation Guidelines

Design and installation guidelines:
Note: refer toSection3.2 Applicable Codes, Standards, and Guideliftethe specific provisions
thatapplywen the term Ain accordance with applicabl
used.

1. Identify factors that impact the quality of rainwater in the rainwater harvesting system,
and can be mitigated through proper design and installatio &xe3-4).

Table 3-4. Factors affecting rainwater quality and recommendations for mitigating rainwater contamination
through design and installation bespractices

Component of RWH

Risk Factors Design & Installation Best Practice
System
Catchment surface 1. Overhanging tree branches ani 1. Trim overhanging tree branches
animal activity 2. Collect runoff from surfaces witl
2. Leaching of chemicals and/or NSF Protocol P151 certification
metals from catchment materia 3. Direct drier and kitchen cooktop
3. Grease and lint on catchment vents undergutters
surface fromkitchen cooktop 4. Do not collect runoff from
vent and drier vent, respectivel sections of catchment area at
4. Proximity to sources of air risk for poor quality

pollution (industry, major
roadways, etc.)
Conveyance network 1. Entry of potentially poor quality 1. Ensure underground pipe

groundwater/surface water connections and fittings are
from poorly sealed joins secure
2. Entry of animals, rodents 2. Utilize downspouto-PVC pipe
and/or insects from poorly adapters
sealed joints
Rainwater storage 1. Sediment settled on bottom of 1. Locate pump intake a suitable
tank tank distance above tank floor
2. Ingress of insects, rodents or 2. Ensure tank hatch is properly
debris covered and vents have screen
3. Algae growth in tank 3. Prevent entry of direct sunlight
4. Leaching of chemicadsd/or into tank

metals from tank material or 4. Store rainwater in tank ith
components located inside tan! NSF/ANSI Standard 61

certification
Overflow system 1. Backflow of storm sewage durir 1. Ensure overflow system is
extreme rainfall events (if adequately designed for intense
overflow is connected to rainfall events and utilize
stormsewer) backwater valven overflow

drainage piping
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2. Determine rainwater quality and treatment requirements:
a. Inthe Province of Ontario, rainwater may be used for:
i. Toilet and urinal flushing, and
ii. Subsurface irrigation and below ground irrigation.
b. Consult the applicable provincial codes and regulations to verify the fixtures for
which connection to rainwater is permitted;
c. Consult the applicable provincial codes and regulations and local authorities
regarding quality and treatment requirementsergermitted rainwater fixtures;
d. Treatment recommendations (provided for guidance purposes only):
I. For typical single family residential dwellings consult the
recommendations ifiable3-5.

Table 3-5. Treatment recommendations for typical single family residential dwellings

Recommended Degree

of Treatment"

Toilet and urinal flushing 1 Treatment by prestorage treatment device in
addition to the adoption of best practices
outlined inTable3-4.

Subsurface irrigation and 1 Treatment by prestorage treatment device in

below-groundirrigation systems addition to the adoption of best practices
outlined inTable3-4.

1 Treatment by posstorage filtration device(s)
as required by irrigation system
manufacturer/contractor.

Laundry 1 Treatment by prestorage treatment device in
addition to adoption of best practices outline
in Table3-4.

1 Treatment by posstorage treatment
device(s) that shall provide filtration and
disinfection(using the methods outlined in
Table3-3, or equivalent) Recommended
typical treatment: 5 micron particle filtration
followed by ultraviolet (UV) disinfection.

Note: Recommendations only. Consult applicgistevincialcodesandregulations as well as

localauthorities regarding permittefixtures, quality targetsand required treatment devices.

RainwaterFixtures

3. Select and install prstorage treatment devices:
a. Prestorage treatment devices must be sized to handle the peak runoff from the
catchnent surface (refer t8ectionl.3 Design & Installation Guidelinefor
further details regardg design rainfall intensity);
b. Filter frost protection:
i. Locate the treatment device in a temperatmetrolled environment
(maintained above 0°C), or
ii. Locate the treatment device below the frost penetratepth, or where
burial below the frost penetration depth is not possible, locate the device
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below ground with appropriate insulation (refempendix Aor details),
or
iii. Decommission/disconnect the treatment device from the conveyance
network and drain the device prior to the onset of cold weather (refer to
Sectiorn2.3Design & Installation Guidelinefor details).
c. Firstflush diverters:
i. Size the firsfflush chamber based on the desired amount of runoff (typical
diversion height is 0-4.5 mm) to divert from the storage tank, using the
following formulas:

fogrYimodyg 000 QIUOWBH & 6 OEENEN Q@
Equation 3-1

fe T ,O"Ql‘) 'Q‘l (}I’)E'fm(’ﬁﬁ 'Q p TTTTTT
D.‘E;E;Esf ’ﬁM FI+D-H'EE O'Eﬁ)'[ G'le'md)dnﬁ@‘l

Equation 3-2

Tm

ii. Estimate the collection losses:

1. Initial loss factorfi Equal to the Diversion height (mm),

2. Continuous loss faoti Depends on the rate of flow through the
slow drip emitter. A 5% continuous loss can be assumed, or the
continuous loss can be directly measured during a rainfall event.

d. Settling tank or a settling chamber:
i. Size the settling tank or settling chambaséd on the temporary storage
of a prescribed volume of runoff,

1. Where the prescribed volume can be based on rainwater height
(i.e., 5 mm of raiM), as given by:

B0 g YOQ OV OOWNH a 6 OERed i Qa
Equation 3-3

LERALE

2. Where the prescribed volume can be based on a percentage of the
capacity of the rainwater storage tank (i.e., settling chambers
within two-compartment tanks typically have 1t capacity of
the storage chamber)

e. Prestorage treatment filtration devices:
i. The following components may be included as part of the filtering system:

1. High quality gutter guards, available from gutter contractors,

2. Leaf screens placed on the downspausilable from gutter
contractors, and/or

3. Commercially supplied rainwater filter installedline with
conveyance drainage pipe or inside tank.

® Adapted from Performance Evaluation of a Rainwater Harvesting System. Interim report 2008. Toronto and
Region Conservation Authoritif,oronto, ON
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ii. Estimate the collection losses:
1. Initial loss factori Reported by the supplier, or can be assumed to
benegligible (Omm),
2. Continuous loss factar Reported by the supplier, or can be
conservatively estimated at 20%.
f. Prestorage treatment devices shall be installed in accordance with applicable
provincial codes and standa@shd manuf acturer s instruct
g. Prestorage treatment devices shall be installed such that they are readily
accessible. Access openings to facilitate entry into the device and/or tank shall be
in accordance with the guidelinesSectior2.3 Design & Installation Guidelines
4. When selecting and installing pestbrage treatmeniedice(s):
a. Prestorage treatment device(s) should also be utiliaedinimize wear on post
storage treatment devices
Poststorage treatment device(s) must be sinegitcordance with theaximum
flow rate of the pressure systeman@ nuf act umentsbs require
c. Poststorage treatment devices shall be installed in accordance with applicable

=3

provincial codes and standa@shd manuf acturer s i nstruct
d. Poststorage treatment devices shall be installed suatthey are readily
accessible.

Page p2



Chapter4.- AE@D ADO 3UOOAIT AT A " AAEA& T x

4.1 Introduction

There will occasionally be times when there is insufficient rainfall to meet the demands placed
upon the rainwater harvesting system, and the storage tank will run dry. Rainwater harvesting
systems need thave a system in place to recognize when there is insufficient rainwater and
either trigger a warning light or switch to an alternative supply of water. This system is often
referred 4@oa® ruaphdh msaykset em, wi t h t vableegener al 0 [

1. Top-upi The rainwater storage tank can be partially filled, either manually or
automatically, with makeip supplies of water from municipal (potable), or private water
sources;

2. Bypassi The rainwater supply from the pressure system can beofiheither manually
or automatically, and water from municipal or private sources can be directed through the
rainwater pressure piping.

Of these options, only tepp systems are permitted Hye 2006 edition oOnt ar i o06s Bui |
Code. The bypass methadont r avenes Subsection 7.7. %, of t
potabl e water system shall not Assech, tcopupbesed t e d t
makeup systems are recommended.

Control Equipment

The main control equipment used tostruct a makeip water system include:

1. Solenoid valveto open and close the potable water supply pipe,
2. Water level sensor(usually float switches for residential applications) to control the
solenoid valve and protect against dry running the pump, and

Both fl oat S Wi ches and solenoid valves are ¢
and Anor mally | o gabe®l. ( N/ C), described in

"Ontariobds Building Code. 2006. Ministry of Municipal A
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Table 4-1. Differences between Normally Closed and Normally Open float switches and solenoid valves

Control Equipment ' Normally Closed (NC) Normally Open (NO)
Permits power supply (turns thinc Permits power supply (turns thing
2 y) ewhen the switch is in the & y)éwhen the switch is in the

Float switch cdowrg position (when there is ¢ dupé position (when the water
high water level in the tank) level is below the float switch)
When power is supplied, thealve When power is supplied, the valy
Ad Agperd yadl ¢S A& klgsedr &G 4GS |

Solenoid valve the flow of water. Valve close the flow of water. Valve open
when power  supply is when power  supply is
discontinued. discontinued.

In the down position, the float switch can initiate an automatic partialipopf the tank from

municipal water sources. The volume of makp wat er needed depends ol
of the float switch, while the tether point determines the wate k&t which this process takes

place. To maximize rainwater use, the tether length should be as short as possible and the tether
point should be as low as possible, while ensuring that the water level does not drop below the

pump.

While some pumps mayave built in dry run protection, additional protection may be required if
the built in protection is based on a timer and not water levels. A float switch can be used for dry
run protection in the following configurations:

1. Pumpl/float switchi For manuatop-up systems, the storage tank may run dry before
additional volumes of makep water can be supplied. A Normally Open (N/O) float
switch should be wired into the pump for the purpose of dry run protection.

2. Solenoid valve/float switchi For automati¢op-up systems, a Normally Closed (N/C)
float switch should be connected to the solenoid valve supplying-o@aieater. If the
float switch is located at a height above the pump intake, it will prevent the pump from
dry running. However, if makep supplies are insufficient, a dry run situation may still
take place.

3. Dual float switchesi For automatic toqup systems, independent float switches can be
connected to both the solenoid valve supplying makevater and the pump (N/C and
N/O, respectively).The pump is protected from dry running in the event that insufficient
backup supplies are available. This method is recommended as it provides the greatest
protection for the pump.

Cross-connections, Backflow Prevention and Premise Isolation

In the @se of RWH systems, zone protection is required for the 4malsystem and premise
isolation is required for the building. Numerous devices exist to provide backflow prevention.
The2 006 edition of Oprohibits any dirsct cBnnectldmetiverrga pGtabte e
and nonrpotable system and therefore an air gap is required for zone protection of -t top
system. Following CAN/CSMA64.1007, premise isolation may be provided by a dual check
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valve, if there is no direct connection between the R¥ystem and the mains system. All
applicable provincial codes and regulations as well as municipal bylaws must be consulted to
determine what degree of backflow prevention is required (ref@ectiord.2 Applicable Codes,
Standards, and Guidelindsr details).

Figure4-1 shows the various components of the automatiaifppystem.

Solenoid valve (N/C)
on potable water

supply pipe

Air gap
Top-up drai
f Rainwater tank op upl?pi;]zmage -
Rigid
structure . - ]
Electrical wire —I
Cable ﬂ
ties

Jet pump

Float switch (N/C)
e
’//O/F)f\\\
_sv-” ¥ Float switch (N/O)
// <\ ON /’\

’, ,
. N -

Volume of top-u
Tether p-up

point

>
Dead space <
Pump intake

\ 4

Figure 4-1. Components of an automatic topup system

Air Gap

The typical method of backflow prevention used fortpsystems is the air gap. An air gap is
one of the simplest methods of preventing backflow, and involves a physical separation between
two sectioms of pipe that is open to the atmosphere (showigare4-1 andFigure4-2).
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Manual/Solenoid valve
l ;*---- Potable water supply

}Air gap

Must have the following:

1. Visibleinside house or building

2. Located above flood level rim
(overflow) of rainwater storage tank

3. Min.25mm [1in.] in height or twice
the diameter of the water supply pipe

b Gravity flow to storage tank
through top-up drainage piping

Figure 4-2. Schematic drawing of a topup system with an air gafy

This physical break prevents the backflow of water since even if rainwater backed up from the
tank to the gap, it would spill from the gap and not come into contact with the potable water
supply. The air gap must be located higher than the overflow dejiping from the tank and

the overflow drainage piping must remain free of blockage so that excess rainwater flows to the
overflow system and does not back up and overflow at the air gap.

8Adapted from Ontariobs Building Code. 2006. Ministry f
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4.2 Applicable Codes, Standards, and Guidelines

Table4-2 references specific codes and standards that are applicable taumaleger systems
and backflow prevention.

Table 4-2. Applicable standards, codes and guidelines for makep water systems and backflow prevention

Applicable Codes,

Selected Provisions &

SIEIEElES, Gl Design and Installation Implications

Guidelines
hy Gl NA2Qa
0. Re@350/06
(2006)

7.2.10.15. Water Hammer Arresters

7.6.1.16. Thermal Expansion

7.6.2.1. Connection of Systems

7.6.2.2. BaciSiphonage

7.6.2.4.(5), (8), and (9) Backflow from Fire Protection Systems
7.6.2.9. Air Gap

7.7.1.1. NonrPotable Connection

=A =4 =4 -8 -8 -8 -9

Article 7.7.1.1. specifies that a rainwater harvesting system-paiable
water system) shall not be connected to a potable water system. The
potable water system shall be protected by means of an air gap (7.6.2.¢
top-up systems, and that all concigons to potable water systems shall be
designed and installed to provide protection from contamination (as per
Articles 7.6.2.1. and 7.6.2.2.). This requires that rainwater harvesting
systems be installed with backflow prevention devices as outlinatidy
hy Gl NR2Qa (Serericdd X.¢.234.(3), 28R &nd (9) ) and CAN/CS
B64.10 (see below for details). When backflow prevention devices are
installed, thermal expansion tanks must also be installed as per 7.6.1.1¢
When a solenoid valve is ind&d for a topup system, a water hammer
arrester may be required in accordance Article 7.2.10.15.

CAN/CSA B64.10 1 Appendix B, Table B1

(2001) 1 4.3.4.2 Premise isolation

Specifies that where a potential connection exists between the rainwate
harvestingsystem (norpotable water system) and potable water system,
must be protected by means of an air gap or reduced pressure (RP)
backflow prevention device. Buildings with a rainwater harvesting syste
(rated as a severe hazard classification) must hagmise isolation by
means of a reduced pressure (RP) backflow preventer.

Note: CSA B64.10 permits cross connections where adequate backflow
prevention measures are taken, however, Article 7.7.1.1. of the OBC
prohibits such connections, and in cases oflmnvith a referenced
document the OBC provision governs.

I:l Mandatory Documents I:l Supplementary Documents
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Applicable Codes,

Standards, and

Selected Provisions &
Design and Installation Implications

Guidelines
Ontario Electrical Safety All electrical equipment must bepproved and installed to according to

Code
O. Regl64/99
(current edition)

the requirements of the current editiorOntario Electrical Safety Code

CSA Standard B128.1
(2006)

1 6.0 Backflow prevention
 11.2 Crossonnection testing

Specifies that backflow prevention devices shall comply with CAN/CSA
B64.10 and the applicable provincial or territorial building code. Sectior]
11.2 provides guidelines for testing crasmnections after installation.

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

CAN/CSA Standard
B64.10
(2007)

I Appendix B, Table B1
T 5.3.4 Premise isolation

Specifies that a dual check valve (DuC) shall be used to isolate a reside
premise with access to an auxiliary water supply (the RWH system), if t
is no direct connection between the auxiliary water supply and the pota

supply.

Note:Not legdly binding. OBC (2006 ed.) references CAN/CSA B64.10
ed.). The next edition of the OBC (2010) may reference the 2007 editio
B64.10.

I:l Mandatory Documents I:l Supplementary Documents
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4.3 Design & Installation Guidelines

Design andnstallation guidelines:
Note: refer toSectiord.2 Applicable Codes, Standards, and Guideliftesthe specific provisions
thatapplywe n t he term Ain accordance with applicabl e

1. Determine the type of make system:

a. Automatic topup system (recommended);

b. Manual topup system;

c. No makeup system (not recommended).

2. Plan the layout of the tepp sysem:
a. A top-up system is generally comprised of the following:
i. Water level sensor(s) locatén the rainwater storage tank,

ii. A solenoid valve locatedn the potable water supply pipe,

li. An air gap,

iv. Top-up drainage piping conveying make water to the rainwatetorage
tank and

v. Electrical conduit(s), containing wiring from the water level sensor(s) and
pump.

b. Determine the location dhesolenoid valve and air gap in accordance with the
guidelines provided below;

c. Plan route of tojup drainage piping from theragap to the tank (refer to Section
1.3Design & Installation Guidelinefr guidelines and applicable provincial
codes and mulations regarding drainage piping);

d. Plan route of electrical conduit(s) from the location of the solenoid valve and
power supply to the tank (refer &ectionl.3Design & Installation Guidelines
for piping installation guidelines);

e. Ensure that there are no buried service lines (gas, electveitgy, stormwater,
wastewater, phone, or cable lines) in the area where digging will take place to
accommodate the buried toyp drainage piping and/or electrical conduit by
contacting the municipality and service providers.

3. Water level sensors:

a. Selectthe appropriate water level sen@ifor the RWH system (float switch,
ultrasonic level sensor, or other);

b. Float switches:

i. Select the type of float switch:
1. Solenoid valve actuation is typically provided by a Niiaf
switch, for topup systems,
2. Pump dry ra protection is typicallprovided by a N/O float
switch.
ii. Electrical requirements:
1. The voltage rating of the float switch must match that of the device
it controls (120 V or 240 V),
2. The power rating (Watts [W] or Horsepower [HP]) of the float
switch must be sufficient to carry the total load of the device it
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controls, or alternatively, float switches may be low voltage and
used to activate the pump through relays in a control panel,

3. Spliced electrical wiring must be water tight and be of sufficient
electrical rating as determined by the loads handled by the float
switchand the total length of wiring,

4. All electrical connections for float switches must be made by a
licensed electricain n accordance with the ma
instructions.

c. Float switch installation:
i. The float switch shall be tethered to a rigid freestanding object, such as a
vertical section of pipe or the pump, that:

1. Permits the float switch to rise and fall without amguctions,

2. Is located in area where it is easily accessible and can be
withdrawn from the tank without requiring entry into the tank.

ii. To set the operating parameters of the float switch:

1. To maximize rainwater collection, the tether length should be as
short as possible: 75 mm [3 in.]
installation instructions for details,

2. To maximize rainwater collection, the tether point should be as
low as possible (such that the float is 50 mm [2 in.] above the
pump intake when in the dewposition),

3. If utilizing a dual float switch configuration, the float switch
controlling the solenoid valve should be located a minimum of 75
mm [3 in.] above the float switch controlling the pump.

d. Other water level sensors shall be selected and instalimtordance with
applicable provincial codes and regulations, where all electrical connections must
be made by a |Iicensed electrician in ac
instructions.
4. Solenoid valves and shaoff valves:
a. Select the type and size ofleaoid valve and/or shuff valve:
i. All valves must be suitable for potable water and pressure applications,
ii. Valve openings must be no less than the size of the piping where they are
located,
iii. Top-up systems typically use a N/C solenoid valve,
iv. Solenoidvales wi th a O0sl ow closed or O0soft
b. Electrical requirements:
i. Solenoid valves must be wired into a power supply in conjunction with a
water level sensor;
c. Solenoid valve and shwiff valve installation:
i. Solenoid valves or shuff valvesused as part of a teyp system shall be
installed on the potable water siyppipe upstream of the air gap,
il. Solenoid valves must be installed by a licensed plumber and electrician in
accordance with the manufacturero6s i
d. Water hamrar protection:
. I'f a O0slow closed or o6soft closed so
hammer arrester shall be installed on the potable water supply piping
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5. Air gap:

upstream of the solenoid valve in accordance with applicable provincial
codes and regulations.

a. An air gap is required as part of atop system for the purpose backflow
prevention (zone protection);

b. Air gaps shall be designed and installed in accordance with applicable provincial
codes and regulations. For guidance purposes only, the foijayuidelines are
provided:

iv.

The gap must be unobstructedhechanical supports fixing the potable
water supply pipe to the teyp drainage pipe, or other components located
at or between the potable water supply pipe andipg@rainage pipe is

not permited,

The air gap must be located in an area where it can be observed and
inspected,

The air gap must be installed at a height above the flood level rim
(overflow) of the rainwater storage tank. If not, there is a risk that
rainwater will back up the tepp drainage pipe and overflow from the air
gap,

The air gap height must be at least 25 mm [1 in.] or twice the diameter of
the water supply pipe.

c. Splash and water damage prevention:

To prevent makeip water from splashing at the air gap, install the
following:

1. Flow restrictor, installed upstream of the solenoid valve, and/or

2. Aerator, installed where the potable water supply pipe terminates,
and/or

3. Extended length of vertical pipe with the end of the pipe cut at a
angle no less than 45° (to produce lamiit@w), installed where
the potable water supply pipe terminates above the air gap.

To prevent water damage to rooms where the air gap is located:

1. Locate air gaps near a floor drain,

2. Install an overflow on the tepp drainage pipe, located
downstream of th air gap to direct excess malkge water to the
sanitary sewer (where permitted by local authorities),

3. Appropriately size and slope the tap drainage piping.

d. Makeup water flow rate:

To ensure RWH system operation during-tgy the following measures
are recommended:
1. The flow rate of makep water should be equivalent to that of the
maximum flow rate of the rainwater supply purop
2. The water level sensor(s) shall be configured to provide a
sufficient reserve volume in the rainwater storage tank \(ileeye
said reserve volume shall be equivalent to that of the average daily
rainwater demand for the RWH system).

Page B1



6. Top-up drainage pipes:
a. Pipe material:
i. ABS pipe (recommended), where
ii. Pipe selected must be approved by the applicable provincial codes and
regulations, and industry standards (CSA, ASTM, etc.).
b. Pipe size and slope:
I. Top-up drainage piping shall be sized to handle the maximum flow rate of
makeup water discharged at the gap,
ii. For a typical single family residential dwelling (provided for guidance
purposes only):
1. Top-up drainage piping shall be no less than 50 mm [2 in.] in size
when served by a potable water supply pipe no more than 18 mm
[3/4in.] in size.
iii. Ensure a minimm slope of 0.2% (the greater the slope the better) is
maintained throughout the pipe length
c. Consult the applicable provincial codes and regulations pertaining to the
installation of drainage piping (refer 8ectionl.2 Applicable Codes, Standards,
and Guidelinegor details).
7. Point of use crossonnections and zone protection:
a. Additional backflow protection is required where there is a potential-cross
connection between the rainwater pressure piaintjthe potable water system;
b. Consult with local authorities for cafg-case requirements;

c. For guidance purposes only, refeiTable4-3 for point of use proteatn
recommendations.

Table 4-3. Recommended zone protection measures based on rainwater fixtures

RainwaterFixtures  Recommended Backflow Prevention Measutes

Toilet and urinal 1 Additional tackflow prevention measurasot
flushing necessary
Laundry 9 If rainwater is used to supply both cold and
(cold and dedicated hot water (through dedicated rainwater hot
hot rainwater service) water system), no additional backflow
prevention measures are necessary
Laundry 1 If rainwater is used to supply only cold wate
(cold rainwater service and hot water is from a potable water suppl)
only) A A reduced pressure backflow preventer

(RPBP) must be installed the hot
water supply pipe upstream of the
connection tothe washing machineor
A The hot watersupply pipemust be
permanently disconnected frorte
washing machine
!'Recommendations only. Consult applicable building codesamathuthorities regarding
backflow prevention requirements.
2 The use of rainwater for laundgnd/or hot water rainwater usare not permitted by the2006
SRAGAZ2Y 2F hydFNA2Qa .dZAfRAYy3I /2RSSO
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8. Premise isolation:

a. Backflow preventers must be installed for the purpose of premise isolation. The
following guidelines ardased on CAN/CSMA64.1607; however, this edition is
not yet adoptedinth2e 0 06 edi ti on of (JmferaoBdactmds Bui |
4.2 Applicable Codes, Standards, and Guideliftedurther details);

b. Backflow preventer selection:

I. Residential premises with access to an auxiliary water spptydirectly
connected) must be isolated from the potable water supply by a dual check
valve (DuC) backflow preventer,

ii. All other premises with access to an auxilriary water supply (including
residential premises with a direct connection) must be isdiatedthe
potable water supply by a reduced pressure (RP) backflow preventer. A
double check valve assembly (DCVA) may be permjttedisult
municipal bylaws and local building officials.

c. Protection against thermal expansion:

i. If a backflow preventer is italled for premise isolation, the building
potable water supply piping must be protected from thermal expansion by
installation of an appropriately sized diaphragm expansion tank, selected
and installed in accordance with applicable provincial codes and
regulations.

d. Backflow preventer testing and maintenance:

i. Backflow preventers shall be tested and maintained in accordance with
CAN/CSA-B64.10.3107 Maintenance and Field Testing of Backflow
Preventers.

9. Electrical wiring:

a. All electrical wiring must be instadd in accordance with the applicable
provincial codes and regulations, including the current edition dDttiario
Electrical Safety Code

10. Electrical conduit and rainwater service conduit:

a. Wiring located underground shall be provided with mechampiczkction by
means of an electrical nduit, or other approved means;

b. To facilitate repair and/or replacement of underground rainwater pressure piping,
piping should be installed inside a rainwater service conduit, where the conduit
material can beflexlbe dr ai nage tubing (typically r
tubing) or other suitable material.
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5.1 Introduction

To supply rainwater tgermittedfixtures a pressurized distribution system is often required,
including a pump, pressure tank, pressure switch, and associated plumbing and electrical
components, as shownkigure5-1. In general, the system should be designed the sanfor a
potable water system that uses a private well or potaster cistern, for example.

10, TOILET/
URINAL

9. RAINWATER
PRESSURE PIPING
(RAINWATER SUPPLY
PIPE)

11. SUB-SURFACE
IRRIGATION SYSTEM

6. ELECTRICAL
SUPPLY PANEL

8. POST-STORAGE

A TREATMENT
— ~ UNITS
I T 1 v /

_
s /
/
2. RAINWATER /
4. ELECTRICAL WIRING PRESSURE PIONG | /
(RAINWATER SERVICE \ |
/ PIPE) \ —~=
\
o —————1—0"—H}
e’ — -
| 3. WATER LEVEL /— !
| SENSOR (FLOAT /
I SWITCHES SHOWN)
7. PRESSURE TANK
| 5. ELECTRICAL 1B. JET PUMP
| CONDUIT
M ___1A. SUBMERSIBLE PUMP
| Y / (OR JET PUMP INTAKE)
|
X G

Figure 5-1. Typical schematic of pump and pressurized distribution system for belowground rainwater tank
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Pipes
As seen irFigure5-1, there are two distinct sections of rainwater pressure piping:

1. Rainwater service pipei the section of pipe from the storage tank to a jet pump, or the
section of pipe from the storage taokhe pressure tank or control unit, in the case of
submersible pumps;

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

Each section has unique criteria thaist be considered during design and installation, resulting

in different pipe material, sizing and installation requirements. For instance,-gedowd
rainwater tanks require rainwater service pipe that is suitable for burial and, as this pipe will
always have water in it, it is critical that it is well protected from freezing. Rainwater supply
piping is inside the building and must be installed in accordance with codes to ensure that a
crossconnection is not made. Both sections of pipes must be tsizezhdle the flow generated

by the pump and ensure that each fixture receives rainwater at a sufficient rate, with service
piping typically requiring larger pipe diameters than supply piping.

Markings

To prevent crossonnections, rainwater piping must¢ marked to indicate that the pipes contain
nonpotable water. Markings for pipe must be distinct and easily recognizable, typically a purple
colour is used to identify the piping as containing jpotable water. An example of pipe
marking is shown ifrigure5-2.

WARNING: NGPOTABLE WATERDO NOT DRINK
AVERTISSEMENT : EAU RONABLB NE PAS BOIRE

Figure 5-2. Typical marking for rainwater pressure piping

Anothermeans of identifying rainwater pressure piping is to utilize a distinct colour ofi pipe
purplei to prevent future plumbing crog®nnections.
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5.2 Applicable Codes, Standards, and Guidelines

Table5-1 references specific codes and standards that are applicable to pressure systems.

Table 5-1. Applicable standards, codes and guidelines for pump and pressure distribution systems

Applicable Codes,

Selected Provisions &

Standards, and Design and Installation Implications

Guidelines
hy Gl NA2Qa
(0. Reg 350/06)

7.1.5.3.(2) Water Distribution Systems

7.2.5.5. Polyethylene Pipe and Fittings

7.2.5.7. Crosslinked Polyethylene Pipe and Fittings
7.2.5.8. PVC Pipe and Fittings

7.2.5.9. CPVC Pipe, Fittings and Solvent Cements
7.2.7.1. Copper and Brass Pipe

7.2.7.4. Copper Tube

7.3.4.5.Support forHorizontal Piping

7.6.3. Size and Capacity of Pipes

7.7.1.1. NorPotable Connection

7.7.2.1. Markings Required

7.7.3.2. Outlets

E N I R I B I B B B

Sentence’.1.5.3.2sLISOAFTASE GKIFG NIAYysl SN
in the OBC) or greywater that is free of solids may be used for the flush
of water closets, urinals or the priming of traps.

Articles 7.2.5.5.,7.25.7.,7.2.5.8.,7.2.5.9., 7.2.7.1. and 7.8pkdify
approved pipe materials used for pressure applications. Article 7.3.4.5.
provides specifications for the support of piping.

Article 7.7.1.1. prohibits connections between potable and-potable
water systems Article 7.7.3.2. specifies thatiravater shall not discharge
into a sink or lavatory, a fixture into which an outlet from a potable wate
system is discharged, or a fixture that is used for the preparation, handl
or dispensing of food, drink or products that are intended for human
consumption.

Subsection 7.6.3. provides a method for the sizing of water distribution
systems, as per Tables 7.6.3.1 and 7.6.3.2 andbA.1.(1). Also, pipes
carrying rainwater shall have markings that are permanent and easily
recognized. See CSA B.12®r guidance regarding markings.

I:l Mandatory Documents I:l Supplementary Documents
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mpaliElls Casks Selected Provisions &

Design and Installation Implications

Standards, and

Guidelines
Ontario Electrical Safety  All electrical equipment must be approved and
Code installed to according to the requirements of the
O. Reg. 164/99 current edition Ontario Electrical Safety Code

(current edition)

CSA Standard B128.1 5 Installation Requirements
(2006) 1 9 Pumps

1 10 Separation

11 Testing

1 12 Markings

Provides guidelines for th@pes,pumpsand plumbing accessoriesed for
RWH system), separation of rainwater pipes and potable water pipes anc
testing for crossonnections, as well as the markings for rainwater servic
pipes and outlets.

Note:Notlegally binding unless adopted in future editions of the OBC.

I:l Mandatory Documents I:l Supplementary Documents
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5.3 Design & Installation Guidelines

Design and installation guidelines:
Note: refer toSections.2 Applicable Codes, Standards, and Guidelifteghe specific provisions
thatappywh en t he term fiin accordance with applicahb
used.

1. Determine the fixtures connected to rainwater:

a. Inthe Province oOntariqg rainwater may be used for:

i. Toilet and urinal flushing, and

ii. Subsurfacerrigation and belowground irrigation

b. Consult the applicable provincial codes and regulations to verify the fixtures for
which connection to rainwater is permitted.

2. Select the pump:

a. Determine the style and operating characteristics:

i. Style: jet pump or submersible pump,

ii. Contoller configuration: constant speed or variable speed drive (VSD),

iii. Operating voltage: 120V or 240V.

b. Determine the required flow rate:

i. Consult applicable codes and regulations, industry standards, local
authorities and irrigation system manufacturer (fleyable) regarding the
minimum flow rate to be supplied by the pump,

ii. For guidance purposes only, a method for estimating minimum pump flow
rate, based upon the maximum peak demand sizing method, is provided in
Appendix C

c. Determine the pump head:

i. Consult applicable codes and regulations regarding the minimum flow
pressure and maximum static pressure provided by the pump,

ii. A method for determining thpump head is provided Appendix C

d Consult the pump manufacturer or suppl.i
curved chart sopriate pumpneobet givien thelpwnp atyepand
operating characteristics, required flow rate, and pump head.

e. If pump downtime is not permitted or not desired:

i. Provide a generator or battery backup for the pump, and/or

ii. Provide a backup pump or duplex pumpagement.

3. Select the pressure tank:

a. Consult the pump manufacturer or supplier regarding the minimum size of
pressure tank for the pump, based upon pump controller configuration, and pump
flow rate;

b. For guidance purposes only, a method for sizing the yresank for constant
speed pumps is provided Appendix C
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4. Plan the layout of the pump and pressurized distribution system:

a. Plan route of the rainwater service piping from the jet pump, pressure tank or
control unit to the tank (refer ®ectionl.3 Design & Installation Guidelinefor
guidelines and applicable provincial codes and regulations regarding installation
of underground piping);

b. Plan route of the rainwateugply piping from the jet pump, pressure tank or
control unit to the permitted fixtures;

c. Plan route of electrical conduit(s) from the location of the power supply to the
tank (route with float switch wiring where possible, refeCtapter 4 Make-up
Water System and Backflow Prevention further details);

d. 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 buried rainwater service piping and/or electrical conduit by
contac¢ing the municipality and service providers.

5. Rainwater pressure piping:
a. Rainwater pressure piping is comprised of two distinct sections of pipe:
i. Rainwater service pipe:
1. Piping from the storage tank to a jet pump, or
2. Piping from the storage tank to the ma® tank or control unit, in
the case of submersible pumps.
ii. Rainwater supply pipe:
1. Piping from the jet pump (or pressure tank/control unit for
submersible pumps) to the permitted fixtures.
b. Rainwater service pipes:
i. Pipe material:
1. Polyethylene pipe (recommded), where
2. Pipe selected must be approved by applicable provincial codes and
industry standards (CSA, ASTM, etc.).

ii. Pipe size:
1. Pipe shall be sized to handle the maximum flow rate of the pump
in accordance with theupmp manuf act ur er 6s 1 nsti

2. For esimation purposes, service pipe size can be calculated using
the method provided iAppendix C
iii. Tank connection:
1. Rainwater service 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 top of the a¥iew drainage pipe(s) entering
the tank, or
2. Where entering the tank at a height no lower than that of the
overflow drainage piping exposes the rainwater service piping to
frost, rainwater service piping may enter the tank at a lower height,
provided theank connection is water tight.
c. Rainwater supply pipes:
i. Pipe material:
1. Crosslinked polyethylene (PEX) (recommended), where
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2. Pipe selected must be approved by applicable provincial codes and

industry standards (CSA, ASTM, etc.).
ii. Pipe size:

1. Consult the apptiable provincial codes and regulations pentajn
to water supply pipe sizing,

2. For estimation purposes, supply pipe size can be calculated using
the method provided iAppendix C

6. Installation of rainwater pressure piping:
a. Connection:

i. Rainwater pressure piping shall not be connected to a potable water
system,

ii. Rainwater pressure piping shall only connect to fixtures permitted by
applicable provincial@des and regulations.

b. Support and protection:

i.  Underground piping shall be located in a properly excavated space, be
supported and properly backfilled in accordance with applicable provincial
codes and regulations,

ii. Piping inside a building shall be suppariae accordance with applicable
provincial codes and regulations,

iii. Piping shall be protected from frost (refefQectionl.3Design &
Installation Guidelinedor details).
c. Operation and maintenance considerations:

i. Rainwater service piping connected to a jet pump must be installed on a
horizontal, ® on a consistent upward slope from the storage tank to the
pump,

ii. To minimize the possibility of leaks, underground rainwater service piping
should be installed with no, or few, pipe fittings,

iii. To facilitate repair and/or replacement of underground raimgateice
piping, piping should be installed inside a rainwater service conduit, where
the conduit material can be flexible drainage tubing (typically referred to
as ABig 606 0 tubing) or other suita
d. Underground nometallic pipes shouldbesnt al | ed wi th oO6tracer
referred to as O6étracer wired) at a heig
purpose of locating agstalled piping.
7. Pipe markings:
a. All rainwater pressure pipes shall be clearly identified and marked in accordance
with applicable povincial codes and regulations;
b. Pipes shall be marked as follows:

i. Text/legend:

1. WARNING: NON-POTABLE WATERS DO NOT DRINK
AVERTISSEMENT : EAU NONPOTABLE & NE PAS BOIRE

2. Text must be legible with letters no less than 5 mm in height,
exceptwhere pressure pipe size makes 5 mm high letters
impractical.

° Adapted from CAN/CSAB128.1:06 Design and instaition of norpotable water systems. 2006. CSA
International, Mississauga, ON. Refer to CAN/GBA28.1:06 for further details.
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ii. Colour:
1. Marking labels shall be purple in colour, and/or
2. Pipes shall be purple in colour, or marked with a continuous purple
stripe.
lii. Figure5-3 provides anxample of typicapipe marking:

WARNING: NGPOTABLE WATERDO NOT DRINK
AVERTISSEMENT : EAU /RONABLB NE PAS BOIRE

Figure 5-3. Typical marking for rainwater pressure piping

c. Spacing of markings:
I. Markings shall be repeated at intervals of not more than 1.5 m.
8. Installation of pump :

a. Pumps shall be installed in accordance
instructions;

b. Pumps shall be installedch that they are readily accessible (submersible pumps
must be retrievable without entry into the tank);

c. Pump shall be provided with dry run protection. Consult pump specifications to
determine if pump has buiih dry run protection, if not, provide aater level
sensor (refer t€hapter 4 Makeup Waer System and Backflow Prevention
details);

d. For jet pumps:

i. Rainwaterservice pipe should terminate no less than1B0 mm [46 in.]
above the bottom of the tank,

ii. Pump prime shall be maintained by a foot valve located at the rainwater
service pipe intake, or a check valve located in the rainwater service pipe
upstream of ta jet pump.

e. For submersible pumps:

i. The pump intake should be located no less tharlB00mm [46 in.]
above the bottom of the tank,

ii. Pump prime shall be maintained a check valve located in the rainwater
service pipe downstream of the jet pump (consultpomapn uf act ur er 6 s
instructions to determine if required).

f. Electrical requirements:

i. All wiring must be installed in accordance with the current edibotario
Electrical Safety Code Ref er t o the pump manuf ac
instructions for further deils,

ii. Electrical wiring installed outdoors and/or underground should be
provided with protection,

iii. The pump should be installed on a dedicated circuit, with a motor
disconnect switch installed near the pressure tank or control panel (refer to
theOntario Eletrical Safety Codéor specifics),

iv. For buried tanks, electrical wiring should be suitable for burial and/or
wiring should be run through a protective conduit made of PVC pipe, or
0 BHO @style drainage pipe,
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v. Buried electrical wiring and/or conduits sholle installed in a properly
prepared and backfilled space (refeCtoapter 1 Rainwater Catchment &
Conveyancéor details).

9. Installation of pressure tank:

a.

b.
C.

d.

e.

Pressure tanks shall be installed in
instructions;

Pressure tanks shall be installed suett they are readily accessible;

Pressure tanks shall be installed with a means for observing the system pressure,
such as a pressure gauge;

The pressure sensor or pressure switch installed with the pressure tank must be
wired in with the pump (and contrd panel if applicable);

All wiring must be installed in accordance with the current edi@otario

Electrical Safety Code

10. Install poststorage treatment devices as required (ref@hapter 3 Rainwater Quality
& Treatmentfor details).

11.Commission the pump and pressurized distribution system in accordance with the
manufacturero6s instructions.
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6.1 Introduction

On occasion, the volume of rainwater collected from the roof catchment will ettwestbrage

capacity of the rainwater storage tank, causing the tank to overflow. If ovdréodling

provisions are not in place, excess rainwater will back up rainwater conveyance amd top
drainage piping, until the rainwater reaches a point fromiclwht can most easily
discharge/overflow. This may be at the downsgowtonveyance pipe transition, or less ideal
locations like the access opening of the tank, or at the air gap ofup teystem. Overflows at

these points may cause damage tothemavat er tank i tself, or cause
exterior or interior.

Excess rainwater can be directed to grade, to the storm sewer, or to on onsite infiltration system
(soakaway pit), depending on the characteristics of the site. Ideallfjomwenlumes can be
conveyed via gravity, but if the tank outlet is located below the storm sewer or grade, pumping
may be required.

The advantages and disadvantages of the different systems are discUsdsela.
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Table 6-1. Comparison of the advantages and disadvantages associated with overflow discharge
locations/methods

Overflow Discharge

Locations/Methods Advantages Disadvantages

Discharge to grade via  { Simplest method to design, 1 If discharge location not
gravity flow install and operate. prepared properly, may

1 Low probability of rainwater causesoil erosion at site.

(most recommended) backing up the overflow 1 May pose a nuisance/safety
drainage piping issue if discharging large
volumes from big catchment
surfaces.

1 Overflowdrainage piping
may freeze if large sections
are above the frost
penetration depth; ice may
build up at the point of
discharge if notlesigned
properly.

Discharge to storm T Ideal for belowground tanks § Design must prevent
sewer via gravity flow as stormsewers are also backflow from storm sewer
located below grade. into rainwater tank.

1 Storm sewers are specificall § Stormwater discharges can
designed to collect roof have negative environmenta
runoff and direct it to an impacts on receiving water
appropriate location offite. bodies.

Discharge to soakaway { Permits the handling of 1 Soakaway pits require

pit via gravity flow stormwater onsite, which extensive site wrk to design
contributes to maintaining and install (high in cost).
pre-development drainage 9§ Large rainfall events can
regimes. exceed the infiltration

1 Environmental benefits of capacity of the soil, requiring
groundwater recharge. a separate overflow from the

1 In newer housing soakaway pit
developments, an infiltration § Suitable only for permeable
trench, serving multiple lots, soils
may be built by the
developer.

Discharge to grade or 1 Incases where thetankis § Pump may fail in the event

storm sewer via pump located deep underground of a power outage.

assistedflow (building subbasements, 1 Large pump required to
parking garages, etc.) this handle oveflow volumes

(least recommended) may be the only method of generated during intense
handling overflows. rainfall events.
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In addition to the advantages and disadvantages discusall@6-1, selection of an overflow
discharge location must also consider:

1. Site-specific stormwater management requirements (i.e., for retention, infiltration and/or
slow release);

2. Applicable provincal and municipal regulations;

3. Location/placement of rainwater storage tank; and

4. Site conditions (i.e., grade, topography, space availability, infiltration capacity of soil).

Rainwater Harvesting for Stormwater Detention & Retention

A rainwater tank caalso be used in place of a holding tank for detention and controlled release,
for stormwater management purposes. As showkigare6-1, the bottom portion of theank

stores rainwater for later use, and the top portion of the tank temporarily detains the rainwater
and releases it at a predetermined rate through control valves. Excess volumes from extreme
events are discharged through the overflow drainage piping.

GRADE
OVERFLOW
_ v DRAINAGE PIPING
- 1
RAINWATER MAXIMUM
CONVEYANCE STORAGE | DETENTION b
DRAINAGE PIPING 1 ~ || CONTROLLED RELEASE
RETENTION || DRAINAGE PIPING
(STORAGE) -
. OUTFLOW
CONTROLS STORM SEWER

Figure 6-1. Schematic of RWH system with outflow controls and controlled release drainage piping for
stor mwater management . ( ODETENTI ON6 is the vbheume of
remaining volume ORETENTI ONGOpeimiteddfidueed t o supply ra

For further guidelines on sizing a rainwater storage tank for both detention and retention, refer to
Appendix D
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6.2 Applicable Codes, Standards, and Guidelines

Table6-2 references specific codes and standards that areaplglito overflonhandling

systems.

Table 6-2. Applicable standards, codes and guidelines for rainwater overflow handling systems

Applicable Codes,

Standards, and
Guidelines

Selected Provisions &
Design andnstallation Implications

hydl NA2Qa
O. Reg 350/06
(2006)

T 7.4.2.2. Connection of Overflows from Rainwater Tanks
1 7.4.3.2. Restricted Locations of Indirect Connections and Traps

Article 7.4.2.2. specifies that an overflow from a rainwasark shall not be
directly connected to a drainage system (an indirect connection is requi
Indirect connections must be located in accordance with Article 7.4.3.2.

Note: Overflowdrainagepipes must be sized and instaliedaccordance
with the OB(rovisions applicable to drainage pipingSee Chapter 1 for
details.

CSA Standard B128.1
(2006)

1 7.7 Overflow(s) capacity
1 7.8 Overflow discharge

Specifies that the capacity of the overflakainagepipe(s) must be equal tc
the capacity of the&eonveyancalrainagepipes, and that overflows must be
discharged in accordance with local regulations.

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

Stormwater
Management Planning
and Design Manual
(2003)

i 4.5.6 Roof Leader Discharge to Soakaway Pits

Provides design and installation guidelines fofléatel infiltration systems.

I:l Mandatory Documents I:l Supplementary Documents
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6.3 Design & Installation Guidelines

Design and installation guidelines:
Note: refer toSection6.2 Applicable Codes, Standards, and Guideliftethe specific provisions
thatapplywe n t he term Ain accordance with applicabl e

1. Determine the overflow discharge location and method:

Overflow discharge locations include: grade, storm sewer, or soakaway pit;
Overflow discharge methods include: gtg\flow or pumpassisted flow;

Overflow by pumpassisted flow is not recommended;

Consult the applicable provincial codes and regulations, municipal bylaws, and
local authorities regarding the perraittoverflow discharge locations;

e. Evaluate the feasibtl of the overflow discharge locations:

i. Overflow to grade:

1. The overflow discharge location must be at a lower elevation than

the flood level rim of the tank for gravity flow to be feasible.
ii. Overflow to storm sewer:

1. A storm sewer connection must be pressrihe site,

2. The overflow discharge location must be at a lower elevation than
the flood level rim of the tank for gravity flow to be feasible.

iii. Overflow to soakaway pit:

1. The percolation rate of site soils must be sufficient to permit
infiltration of rainwder overflows discharged into the soakaway pit
(refer toAppendix Dfor guidelines on sizing soakaway pits).

2. Plan the layout of the overflow system

a. Plan route of overflow drainage piping from the tank to the overflow discharge
location (refer tdSectionl.3 Design & Installation Guidelinefor guidelines and
applicable provincial codes and regulations regarding drainage piping);

b. Ensure that there are no buried service linas,(glectricity, water, stormwater,
wastewater, phone, or cable lines) in the area where digging will take place to
accommodate buried overflow drainage piping by contacting the municipality and
service providers.

3. Overflow pipes:
a. Overflow drainage pipes:
i. Pipe material:

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

2. Pipe selected must be approved by applicable provincial codes and
industry standards (CSA, ASTM, etc.).

ii. Pipe size and slope:

1. Overflow drainage piping shall be sized to ensure that the capacity
of overflow drainage pipe(s) are no less than the capacity of the
rainwater conveyance drainage pipe(s),

2. Ensure a minimum slope of 6254 (the greater the slope the
better) is maintained throughout the pipe length

apop
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lii. Tank connection:

1. Overflow drainage piipg shall exit the tank at a height no lower
than that of the rainwater conveyance drainage piping, or ideally,
at a height 50 mm [2 in.] below the bottom of the conveyance
drainage pipe(s) entering the tank.

iv. Consult the applicable provincial codes anditations pertaining to the
installation of drainage piping (refer 8ectionl.2 Applicable Codes,
Standards, and Guidelindsr details).

b. Overflow pressure pipes:
i. Pipe material:

1. Polyethylene pipe (recommended), where

2. Pipe selected must be approved by applicable provincial codes and
industry standrds (CSA, ASTM, etc.).

ii. Pipe size and slope:

1. Overflow pressure piping shall be sized to ensure that the capacity
of overflow pressure pipe(s) are no less than the capacity of the
rainwater conveyance drainage pipe(s).

iii. Consult the applicable provincial@des and regulations pertaining to the
installation of pressure piping (refer$ection5.2 Applicable Codes,
Standards, and Guidelindsr details).

4. Discharging overflows to grade:
a. Overfl ows must be discharged in a | ocat
around building foundations;
b. Erosin prevation measures should be taken;
c. A screen should be installed where the pipe terminates to prevent the entry of
birds, rodents or insects.
5. Discharging overflows to storm sewer:
a. Overflow drainage piping cannot be directly connected to a storm sewess
approved by local authorities;
b. A direct connection may be permitted if a backwater valve is installed on the
overflow drainage pipe. Conslidical authorities for approval;
c. Anindirect connection can beade by overflowing:
i. To an interceptor tankvhich then overflows to storm sewer,
ii. To asoakaway pit, which then overflows to the storm sewer,
iii. Via overland flow to a sewer grate, or
iv. Using an air gap, in the case of above ground tanks.
6. Discharging overflows to a soakaway pit:
a. Consult applicablerovincial and municipal guidelines regarding the desigh an
installation of soakaway pits;
b. For guidance purposes only, soakaway pit design and installation guidelines are
provided inAppendix D
c. If there is limited space for a soakaway pit or if the soil has a low permeability, it
is recommended that the soakaway pit have its own overflow, discharging
overflows to grade or storm sewer.
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7. Overflow dicharge pump:
a. If rainwater overflows must be pumped, the pump shall be sized to handle the
capacity of the rainwar conveyance drainage pipe(s);
b. The pump shall be selected and installed in accordance with the guidelines
provided inChapter 5 Pump and Pressurized Distribution System
8. Incorporatng a RWH system as part of a stormwater management system:
a. Consult the municipality and/or conservation authority regarding how to
incorporate a RWH system into other stormwater management systems;
b. If considering utilizing a rainwater storage tank for b@ttention and detention
purposes, refer tAppendix Dfor further details.
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Calculation of Required Pump Capacity
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Calculation of Friction Loss
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Appendix D. Overflow Provisions & Stormwater Management
Utilizing a Rainwater Storage Tank for Retention &

Detention for Stormwater Management Purposes
Design & Sizing of Soakaway Pits
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Appendix A8 2 AEA AQORAICAT O Q@ #1 1 OAUAT AA

Collection Losses from Roof Surfaces

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

a 1m® 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 by the RWH system.
Losses for various roof catchment materials are listdéieA-1.

Table A-1. Collection efficiency (loss factors) associated with various roof catchmenhts*

. Initial Rainfall Continuous Rainfall
REUHCEEIE 1 S Loss Factor (mm) Loss Ratio (%)
Steel Roof 0.25 20.0
Asphalt Shingle Roof 0.5 20.0
Fiberglass Roof 0.5 20.0
Asphalt Builtup Flat Roof 15 20.0
Hypalon (Rubber) Flat Roc 15 20.0

Sizing Gutters and Downspouts

Note: the guidelines for sizing gutters and downspouts provided in S&é®&iDesign &
Installation Guidelinesare reproduced below to assist with following tharaple provided.
The detailed example is located following the reproduced guidelines.

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

a. Consult the applicable provincial codes and regulations pertaining to the design
rainfall intengty for the site location (refer t8ectionl.2 Applicable Codes,
Standards, and Guidelindsr details);

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

1o lr+ - +bmiF 00Q&@o  oQm
Equation A-1

Where: Length = length of the gutter served by a downspout (m)
Width =distance from the eave toethidge of the roof
drainage area served (m)

19DIN 19891:200110. DIN 1989 Rainwater Harvesting SysterRart 1: Planning, Installation, Operation and
Maintenance2002.Fachvereinigung Betriebsind Regenwassernutzung e.V, fbr, Darmstadt, Germany

1 Building Capacity for Rainwater Harvesting in Ontario: Rainwater Quality and Performance of RWH Systems.
2008. Despins, QV.Sc. Thesis, University of Guelph.
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c. Refer toTableA-2 to determine the minimum size of gutter, required based upon
the roof drainage areanf) and design rainfall intensity values determined above:

Table A-2. Minimum gutter sizes forgiven roof drainage areas andrainfall intensities

- _ Maximum Roof Drainage Area Served per Downspout)rh
Minimum Required

Gutter Size and Typ

Design Rainfall Intensity (15 Min rainfall, mm):
1875 25 31.25 375 43.75 50 56.25 62.5
100 mm [4 in.] Kstyle 71 53 43 35 30 27 24 21

125 mm [5in.] Kstyle 130 98 78 65 56 49 43 39
150 mm [6 in.] Kstyle 212 159 127 106 91 79 71 64
'aAyAYdzY NBIjdzA NBR 3IdziG SN aAl S aadzySa GKIF G 3dzidSNE
gutter slopes, the table values may be multiplied by 1.1.

2al EAYdzY NR2F RNIAYIF3IS NBI | 48dzYSR NR2F &f2L35a X

values by 0.85.

d. For other gutter types and/or larger roof drainage areas, consult the gutter
manufacturer or contractor regarding the sizing of gutter.
2. To determine the size of downspout required:
a. Refer toTableA-5to determine the minimum size of downspout (either
rectangularor square type) based upon the sizguifer the downspout is
serving:

Table A-3. Minimum downspoutsizes forgiven size of gutter*®

Minimum Downspout Size

Gutter Size and Type (mm [in])
Rectangular type Squaretype
100 mm [4 in.] Kstyle 50x75 [2x3 ] 75x75 [3x3]
125 mm [5 in.] Kstyle 50x75 [2x3] 75x75 [3x3]
150 mm [6 in.] Kstyle 75 x 100 [3x4] 100x100 [4x4]

b. For other downspout types and/or larger gutter sizes, consult the gutter/downspout
manufacturer or contractor regarding #iging of downspout.

12 Adapted from Masture 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

13 Adapted from Moisture Resistant Homes: A Best Practice Guide and Plan Review Todlders8and
Designers. 2006. U.S. Department of Housing and Urban Development, Washington, DC
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3. Example:

For a residential house locatedTiarontg ON with a roof with the peaks and roof pitch
illustrated inFigureA-1 andFigureA-2:

Figure A-1. Roof drainage area to bwewfuttered (i somet

45m @

Additional @

downspout location
(if small gutter used)

o Rainwater storage
/ 4.5m tank location

(below-ground tank)
Ideal downspout

location

Figure A-2Roof drainage area t o-doevngu'tvtieerneyd ( proj ect

14 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 Dewelap Washington, DC.

15 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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