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D1.00 General 
Water distribution systems shall be designed as a network system to meet the 
water demand for each area or subdivision.  Oversizing of watermains will be 
required to provide for adjacent areas where service is expected to be extended.  
Long dead end mains and single supply systems are to be avoided. 

All watermains, appurtenances, and service connections shall be installed at the 
minimum covers specified in this section.  In areas where the minimum cover 
cannot be achieved, special provisions shall be considered to protect the pipe 
from live loading and freezing. 

All watermains shall be sized to meet the greater of the maximum day demand 
plus fire flow or the peak hour demand.  Mains in subdivisions shall have a 
minimum of two connections to the existing water network.  Privately-owned 
systems are to have a maximum of one connection to the municipal system. 

In general, the Township will complete the hydraulic modelling for the 
development in their overall system model; however, the Township may require 
a computer analysis for all or any phased portion of the proposed watermain 
systems. 

Hydrant testing shall be completed by the Developer and provided to the 
Township to confirm assumed boundary conditions before and after the 
development is completed. 

With the Township’s Drinking Water Works Permits, most alterations of the 
Township’s water systems, by addition, modification, replacement, or extension 
must satisfy the requirements of the specific permit.  Accordingly, watermain 
designs shall comply with the MECP Design Guidelines for Drinking Water 
Systems and must be reviewed and approved by the Township, in accordance 
with the Township’s Drinking Water Works Permits. 

Final approval by the Township to construct the Works will not be given until 
the Township and the Township’s consulting engineers have accepted the 
Works.  “Form 1” in accordance with the Township’s Drinking Water Works 
Permit shall be completed by the design engineer and submitted to the 
Township as part of the first engineering submission. 

Record Drawings of the watermain system shall be provided to the Township 
within 90 days of the watermain being placed in service. 
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D1.01 Confirmation of Available Capacity 
As part of the pre-consultation process and prior to the commencement of any 
design, the Developer and / or designer must contact the Township and confirm 
that there is adequate capacity in the system, as well as the water treatment 
facility, to accommodate the proposed project. 

D1.02 Service Area 
Systems shall be designed to service all areas within the development area to 
their maximum future development in accordance with the Official Plan. 

D1.03 Limits of Construction 
All watermains shall be terminated at the subdivision limits with a closed valve, 
cap, and thrust block when future extension is considered.  Where a dead end 
watermain is included at a phase boundary or subdivision limit, a temporary or 
permanent hydrant or blow off is required. 

Provision for future extension of the watermain (any oversizing) will only be 
considered for the lands which are within the limits of the current urban 
settlement boundary. 

D1.04 Reporting Requirements 
Reporting requirements are outlined in Section A for Development Applications. 

D1.05 Verification Report (Flow Testing) 
After the watermain system is constructed and commissioned, all hydrants 
within the development shall be flow tested and the results provided to the 
Township.  The flow tests results shall include the actual or interpolated hydrant 
flow at 140 kPa (20 psi) residual pressure. 

If the hydrant testing results for fire flows are less than the fire flow 
requirements for the Development based on the FUS flow calculations, the 
Township shall be advised, along with a proposed plan on how the Developer 
will rectify this issue. 

D1.06 Fire Flow 
Fire flows are to be determined based on the most recent publication of the FUS 
of the Insurance Bureau of Canada.  Detailed calculations are to be submitted 
for the ‘worst case’ for each housing type in the development, including any ICI 
blocks. 
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In general, the minimum fire flow requirement for a particular structure or area 
of the Township shall be as follows: 

• 100 L/s – Single-family and Semi-detached Residential Dwellings. 
• 133 L/s – Townhouses (maximum 2.5 storey). 
• 225 L/s – Institutional / Convenience Commercial. 
• 350 L/s – Industrial / Commercial (minimum 250 L/s, when approved by the 

Township). 

D1.07 System Pressures 
The maximum sustained operating pressure shall not exceed 550 kPa (80 psi).  
If pressure in a localized area is above this level, a pressure-reducing valve shall 
be installed on each service to protect plumbing within the building, within that 
area in accordance with the OBC. 

Under normal conditions of maximum day demand, the pressure shall not drop 
below 345 kPa (50 psi) at any point in the water system. 

Under conditions of peak hour demand, the pressure shall not drop below 
275 kPa (40 psi) at any point in the water system. 

Under conditions of simultaneous maximum day and fire flow demands, the 
pressure shall not drop below 140 kPa (20 psi) at any point in the water system. 

D1.08 Flow Design 
The Hazen-Williams formula in accordance with the current MECP design criteria 
shall be used for the design of water distribution systems. 

The Hazen-Williams equation is as follows: 

• Q = 0.84918 (C) (A) (R) 0.63 (S) .054 

Where C = Coefficient of Roughness: 

• C = 100 for 150 mm watermain and smaller. 
• C = 110 for 200 mm and 250 mm watermain. 
• C = 120 for 300 mm watermain and bigger. 
• A = Cross-section Flow Area. 
• R = Hydraulic Radius (m). 
• S = Slope of Energy Grade Line (mm). 
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D1.09 Domestic Demand 
Domestic water demand shall be calculated on the basis of an average day 
consumption rate of 400 L/cap/day, or as directed by the Township. 

Maximum Daily demand factor shall be determined from the current MECP 
design guidelines; however, a minimum of 2.0 is to be used. 

The following densities should be used for determining expected populations in 
residential developments. 

• Single Detached Dwellings = 3.0 ppu. 
• Semi-detached Dwellings = 3.0 ppu. 
• Townhouses = 2.4 ppu. 
• Apartments = 1.6 ppu. 

A density of 3.0 ppu shall be used for determining expected populations in 
residential developments where unit types are not yet known. 

A peak hour demand factor shall be determined on an individual basis and 
approved by the Township; however, a minimum of 3.0 is to be used. 

In the absence of sufficiently detailed development concepts, unit densities shall 
be used per the Official Plan or a Secondary Plan. 

A calculation shall be provided in the Functional Servicing Report to convert the 
water demands into equivalent single detached equivalents (SDEs) per the 
methodology in Section A. 

D1.10 Industrial, Commercial, and Institutional (ICI) Water Demands 
Where details of the development are known, calculated demand based on 
actual projected usage, fixture units, or historical records of similar sites shall 
be used. 

In the absence of this information, the following minimum average daily 
demand rates shall be used (based on gross developable area) for planning 
purposes, in conjunction with MECP Guidelines.  Fire flows shall also be 
considered: 

• Commercial – 0.28 L/s/ha. 
• Light Industrial – 0.4 L/s/ha. 
• Heavy Industrial – 0.64 L/s/ha. 
• Institutional – per MECP Guidelines or specific usage. 
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The Maximum Day factor shall be 2.0 to 4.0, or as recommended by the MECP. 

Peak flows shall be determined on an individual basis and approved by the 
Township. 

The Township reserves the right to allow or impose alternative standards or 
require site-specific studies. 

D2.00 Watermain Design 

D2.01 General 
The standard drawings depict in part the Township’s requirements for services, 
locations, and methods of construction.  These standards will form part of the 
engineering drawings.  The Township must approve any variation from these 
standards. 

D2.02 Location in ROW 
Watermains shall be located as shown on the Township’s standard roadway 
cross-sections.  This location shall normally be on the north and west sides of 
the street.  The watermain shall not be located on the same side as the sidewalk, 
except where there are sidewalks on both sides of the street. 

Placement of valves in the wheel track of a travel lane shall be avoided, 
whenever possible.  At intersections, the preference is to have valves located in 
the boulevards and out of the asphalt. 

D2.03 Location Outside the ROW 
Any watermains which are situated outside of the ROW shall be contained within 
a block.  Where watermains are located in blocks, the block width shall be 3.0 m 
for watermain at a depth less than 2.0 m and 6.0 m for watermains greater 
than 2.0 m depth, unless depth or size of watermain dictates a larger width 
necessary for maintenance.  Watermain to be centered within block.  Additional 
depth of footings for houses adjacent to the watermain block shall be 
considered in the design. 

D2.04 Material Specifications 
Watermain pipe shall be C900 Class 235 rated PVC pipe with rubber gasket joint 
fittings.  Push-on PVC rubber gasket joint fittings are not to be used on any 
hydrant lead, elbow, or tee.  All materials that come into contact with potable 
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water shall conform to NSF 61 and the latest American Water Works Association 
(AWWA) Standards.  All fittings are to be ductile iron AWWA C110. 

The type and material classification of all watermains and bedding types shall 
be clearly identified on all profile drawings. 

PVC is acceptable for use in all development projects (residential and ICI). 

D2.05 Bedding 
Watermain bedding shall be constructed with bedding as per 
OPSD 802.010 (Granular “A” embedment material) or high-performance 
bedding for flexible pipes and OPSD 802.030 or 802.031 Class “B” (Granular “A” 
bedding material, Granular “A” or select native cover material) for rigid pipe 
unless otherwise approved by the Township. 

Alternative embedment material shall be sand meeting gradation requirements 
of OPSS 1004.05.05 compacted to 98% Standard Proctor Density.  Geotechnical 
certification of alternative material must be provided every 150 m and approved 
by Township prior to installation.  The compaction testing must include the 
entire envelope (haunches, bedding, and top of pipe). 

D2.06 Depth of Cover 
• Curb and Gutter Roads – 1.80 m minimum cover. 
• Open Ditch Roads – 2.2 m minimum cover. 
• Unbuilt future Roads – 1.80 m minimum cover measured from ultimate 

design grade. 
• Road crossings – 2.2 m minimum cover. 
• Watercourse, Creeks – 2.0 m minimum cover. 

In areas where the Township allows a watermain to be installed with less than 
a minimum cover, the contractor is to supply and install insulation as directed 
by the Township to protect watermains, hydrant leads, and appurtenances. 

D2.07 Horizontal Separation Between Sewers and Watermains 
Watermains shall be designed to have a minimum clear distance of 2.50 m from 
any sewer, forcemain, or MH. 

Where clearances cannot be achieved, the design shall be completed in 
accordance with MECP Procedure F-6-1. 
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D2.08 Watermain Crossing Sewers and Other Utilities 
Watermains shall normally cross above sewers with sufficient vertical separation 
to allow for proper bedding of the watermain (minimum 0.5 m). 

When it is not possible for a watermain to pass over a sewer, the watermain 
passing under the sewer shall have a vertical separation of 0.5 m below the 
sewer and the top of the watermain.  The sewer must be adequately supported 
to prevent settling and displacement of the joints. 

Watermains crossing over or under other utilities must be designed with a 
vertical separation of 0.5 m between the outside edges of the watermain and 
the utility. 

D2.09 Dead Ends 
The watermain distribution system shall be designed in grid patterns and 
looped.  For the purposes of water quality, all new pipe systems must be looped 
and connected to the existing municipal water distribution system at a minimum 
of two locations.  Dead end sections are not acceptable. 

Where dead ends cannot be avoided, a fire hydrant or flushing hydrant for 
flushing purposes shall be installed at the end of the watermain. 

Temporary dead ends on watermains that are to be extended in the future shall 
be equipped with a temporary fire hydrant or flushing hydrant at the end of the 
watermain. 

At cul-de-sacs, a local 50 mm dia. pipe loop connected to a minimum of four 
individual services is required to maintain constant flow and satisfactory water 
quality within the system. 

All below ground infrastructure, including watermains, are to be extended to 
the subdivision limits for future connection. 

D2.10 Minimum Sizes 
For all watermains designed to carry fire flows, the minimum sizing of 
watermains shall be as follows: 

• Residential – 150 mm diameter, 200 mm for single feeds. 
• Commercial – 200 mm diameter. 
• Industrial – 200 mm diameter. 
• Institutional – 300 mm diameter. 
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D2.11 Tracer Wire 
Tracer wire shall be installed on all watermains, and hydrant leads to permit 
field tracing of the watermain, without loss or deterioration of signal using 
industry standard locating equipment.  The wire is to be secured to the top of 
the watermain with mastic tape, at every fitting and valve and at intervals not 
to exceed 300 m.  All tracing wires shall be 12 gauge stranded copper wire 
complete with outer plastic coating.  The wire shall be protected from damage 
during the installation of Works.  Breaks / cuts in the tracer wire will only be 
permitted at hydrant laterals, water services, tees, and crosses. 

Tracing wire shall be brought up and looped inside each valve box so that 
continuity of the wire shall be maintained. 

Tracer wire shall be installed with watermain and services that are directionally 
drilled by pulling the wire into place with the pipe. 

Where directed by the Township, utility location markers shall be placed for 
specific features as directed by the Township.  Continuity testing is required.  A 
certificate of continuity, from the Developer’s consulting engineer, will be 
required at time of Acceptance of Underground Works (Initial Acceptance). 

D2.12 Corrosion Protection 
For any installation of water pipe systems, an investigation of the soils 
conditions shall be undertaken to determine the corrodibility of the native soils 
and to provide recommendations with regard to corrosion protection. 

Sacrificial caps are to be provided on every bolt of all mechanical joints and 
restrainers.  The bolt lengths shall be sufficient to accommodate the caps.  Zinc 
anodes or other corrosion protection measures may also be required as directed 
by the Township. 

Cathodic protection shall be provided for all tracer wires on PVC watermains. 

As a minimum, 175 gram zinc caps or approved equivalent shall be installed on 
each bolt of any mechanical connection.  Additionally, a 5.4 kg (12 lb) packaged 
zinc anode shall be installed on each hydrant and all valves. 

D2.13 Caution Tape 
When the watermain is installed in non-standard locations, blue caution tape 
shall be installed along its length, between 0.3 m and 0.5 m above the 
watermain. 
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D2.14 Joint Restraint 
Mechanical joint restraints and concrete thrust blocks are to be installed at all 
tees, horizontal bends, vertical bends, hydrants, end of mains, and valves.  
Watermain to be fully restrained at all joints in all areas of disturbed non-native 
backfill material and shall conform to the latest OPSS and pipe / restrainer 
manufacturer requirements. 

The contractor shall provide a Restrainer Plan indicating all mechanical 
restrainers and fittings to the Township for review and acceptance prior to 
construction of the watermain. 

The minimum length of restrained pipe beyond the fitting is to be in accordance 
with manufacturer’s recommendations.  All mechanical restraint systems shall 
be installed with cathodic protection. 

When approved by the Township, joint deflection is permitted as per 
manufacturer's recommendations for bends 11.25⁰ and less. 

D3.00 Valving Requirements 

D3.01 Type 
Unless specified or approved by the Township, all valves shall be resilient wedge 
gate valves.  Valves shall have a non-rising stem and a 50 mm square operating 
nut, opening counter-clockwise. 

All valves at points of termination of a stage of construction shall be braced with 
two additional lengths of watermain pipe beyond the gate valve and a 
temporary flushing hydrant installed.  Where watermain valves are located 
under traveled road surfaces, the top of the operating box shall be set 50 mm 
below road grade for gravel surfaces and flush with road grade for paved 
surfaces.  Valve stem extensions are required for valves at a depth of more than 
2.0 m below finished grade. 

D3.02 Size 
In all cases, the size of the line valves shall be the same size as the watermain 
diameter. 

D3.03 Number, Location, and Spacing 
Valves shall generally be located along the projection of side lot lines, at 
intersections, and as required for spacing. 
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At cross intersections, four valves are required.  At tee intersections, three 
valves are required. 

Maximum spacing shall be 200 m or 40 units on all distribution mains and 400 m 
on trunk supply mains, or as directed by the Township. 

Valve boxes shall be located in the boulevards behind the curb radius and out 
of the pavement areas wherever possible. Valves are not permitted in sidewalks.  

D3.04 Valve Boxes and Chambers 
All valves on watermains less than 300 mm in diameter shall have three piece, 
sliding type, Type ‘D’ valve boxes.  Valve boxes are required on 150 mm dia. to 
375 mm dia. watermains, except at high points where a chamber is required 
complete with an air release valve.  The top of the valve box is to be set at the 
finished grade elevation.  All valve stems must be within 1.6 m of finished grade.  
A valve stem extension shall be required where necessary to meet this criterion. 

On watermains greater than 600 mm dia., drain valves in chambers are 
required. 

Watermains crossing watercourses, railways, and provincial highways shall have 
a valve installed on each side of the crossing.  No services shall be connected 
to the main between the valves isolating the crossing. 

D3.05 Air Release Valves 
High points of all trunk watermains shall have air release valves and isolation 
valves in a valve chamber. 

As an alternative to air release valves, where appropriate, fire hydrants may be 
located at or near high points in the system to achieve the same purpose. 

D3.06 Pressure Reducing Valves and Chambers 
Where confirmed by the water modelling calculations, pressure reducing valves 
complete with chamber must be installed.  Detailed requirements will be 
confirmed by the Township at the time of completion of the water modelling 
calculations. 

D3.07 Drain Valves and Chambers 
Drain valves shall be provided at low points of all trunk watermains and, where 
possible, installed together with valves in valve chambers.  Drain chambers 
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should, when possible, be connected to a storm sewer MH or another technically 
feasible outlet point. 

D4.00 Fire Hydrants 

D4.01 Installation 
Hydrants shall be installed in accordance with OPSD 1105.010, as amended and 
shall generally be located as follows: 

• Residential areas – Along the projection of lot lines. 
• Industrial areas – Centrally along lot frontages. 
• Maximum spacing for all areas is 150 m. 
• Hydrants shall be mounted with break-away flange at a maximum height of 

100 mm above finished grade. 
• At the end of dead end mains, either temporary or permanent. 
• At high points along the watermain system, as an alternative to air release 

valves. 
• All joints shall be mechanically restrained and braced with concrete thrust 

blocks. 
• 100 mm Storz pumper port facing the street.  Side ports to be 65 mm. 
• Hydrant leads are to be 150 mm diameter and have shut-off valves placed 

900 mm from the hydrant. 

The spacing and location of hydrants on private property is governed by the 
OBC. 

D4.02 Markers 
Hydrant markers shall be yellow, 1.2 m high, FH-800 Series Canadian, and 
connected to the side port. 

D4.03 Painting 
Hydrants shall be painted with rust proof paint prior to final acceptance in 
accordance with National Fire Protection Association (NFPA) 291 as follows: 

1. All hydrant bodies or “barrels” are to be chrome yellow. 

2. Side ports and top / bonnet to be painted to indicate capacity: 

a) Light Blue for Class AA (= to or > than 5,680 L/min or 1,500 GPM). 
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b) Green for Class A (3,785 to 5,675 L/min or 1,000 to 1,499 GPM). 

c) Orange for Class B (1,900 to 3,789 L/min or 500 to 999 GPM). 

d) Red for Class C (<1,900 L/min or 500 GPM). 

Private hydrants barrel to be painted red. 

D4.04 Location of Hydrants 
Hydrants shall be 1.5 m minimum distance from the edge of any driveway or 
house service location.  Other above-ground utilities such as light standards, 
transformers, or street signs shall not be located any closer than 3.0 m to a 
hydrant. 

D4.05 Bedding Requirements 
All hydrants shall be installed in accordance with OPSD 1105.010, have open 
drainage holes and be installed with mechanically restrained joints.  The hydrant 
base is to be installed in clear stone enclosed with a geotextile fabric to ensure 
free draining of the boot. 

D5.00 Service Connections 

D5.01 General 
A single water line shall be installed to service each residential property.  
Services for other uses are to be adequately sized and identified on the 
engineering drawings.  Services shall be installed according to 
OPSD 1104.010 and 1104.020. 

It is the Township’s policy to allow a single water service and single water meter 
per property. 

Disconnection of abandoned / decommissioned water services shall be at the 
main stop valve at the main line unless approved by the Township. 

D5.02 Material and Sizing 
Each housing unit shall have a separate 25 mm diameter (minimum) 1,300 kPa 
rated high density polyethylene (HDPE/PEX) water service. 

Service connections to watermains shall be broadband stainless steel saddles 
on PVC. 
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D5.03 Large Diameter Connections to Supply Main 
New water service connections 50 mm in diameter and larger, including testing 
and commissioning procedures, shall be made to the satisfaction of the 
Township. 

D5.04 Location of Curb Stops and Control Valves 
Water service connections are to be located at a minimum of 1.5 m from the 
edge of the driveway and at a depth of 1.9 m for cover, as per Township 
Standard Drawings. 

The curb stop / control valve on all water service connections shall be located 
at the property line.  Curb stops shall not be located in driveways.  Water 
services shall be installed to the property line with a main stop, non-draining 
curb stop, and service box or approved equal to the center of the property line.  
All water services shall be installed in conjunction with watermain construction 
and in advance of road construction. 

D5.05 Backflow / Cross connection Valves 
Private connections to the water system including ICI and agricultural 
properties, and condominium developments shall have a backflow device 
installed prior to any upstream connections, such as tees.  The type of backflow 
valve shall be determined based on the hazard level of the Site, as dictated by 
Township staff.  The backflow device shall be in a heated mechanical room of 
a building.  Backflow devices shall be as per CSA and OBC Standards. 

Backflow devices shall be installed downstream of the water meter.  There shall 
be no connection to the watermain prior to the backflow valve. 

Backflow flow devices shall have a double check valve in low risk settings and 
a reduced pressure backflow in high-risk settings such as industrial or 
commercial sites that could pose a risk to the safety of the water system. 

Reduced pressure backflow preventors must be certified annually by a qualified 
person, and a copy of the certification provided to the Township. 

Removal of backflow preventors without the Township’s written permission is 
prohibited. 
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D5.06 Park Service Connections 
A minimum 50 mm dia. water service, complete with curb stop shall be installed 
to the street line of all park blocks.  The location along the frontage of the park 
block shall be determined in consultation with the Township during 
pre-submission consultations. 

A 150 mm dia. water supply line, complete with valve at street line, may be 
required at the direction of the Township for community parks. 

D5.07 Private Wells 
Private wells are only permitted in rural areas outside of the urban settlement 
boundary.  New private wells and private wells being removed from service shall 
be abandoned following the requirements in the “Water Supply Wells: 
Requirements and Best Practices” MECP manual, following Regulation 903, as 
amended under the Ontario Water Resources Act R.R.O. 1990. 

D6.00 Miscellaneous Fixtures 

D6.01 Sampling and Flushing Stations 
Blow Off Hydrants are to be installed on a separate 50-mm water service in 
locations as determined necessary to ensure sufficient flow of water in the 
distribution system.  Said devices are generally required in each phase of a 
development where there are permanent dead ends and any temporary dead 
ends within a water distribution system that the Township does not expect to 
be extended within two years, or in areas of low flow (i.e.,  as a result of an 
insufficient number of dwellings). 

Water sample stations are to be installed on a separate 25 mm (minimum) 
water service.  In general, one sampling station is required at a rate of 1 per 
300 residential units.  The sampling station is to be located within the municipal 
ROW, or in a park or other public blocks, as directed by the Township. 

Maintaining regulatory compliance for municipal water systems, ensuring safe 
and clean drinking water is integral to the overall Municipal Drinking Water 
System.  Any requirements to maintain distribution water quality will be 
performed by the Township at the Developer’s expense, as per the Subdivision 
Agreement, until such time as the Township deems that there is sufficient draw 
to maintain water quality that meets or exceeds legislation and is comparable 
to that of the existing system. 
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The program will be implemented immediately following the system being 
connected to the municipal system. 

D6.02 Water Meters 
All residential, ICI, or any other water usage directly from the municipal drinking 
water system, shall be metered, backflow protected, cross-connection 
protected, and unauthorized use protected. 

The installation and use of water meters shall meet all requirements of, and are 
subject to, all applicable Township water distribution specifications and by-laws. 

Water meters located in a crawl space, or other inaccessible areas will not be 
accepted.  The Developer shall keep the water meters accessible, clean, dry, 
and protected from freezing. 

The meter is to be located in the house at an accessible location. 

The Township shall supply and install water meters up to and including 25 mm.  
The Developer shall pay for the water meter, along with inspection fees and 
other associated fees, at the building permit stage. 

All meters greater than 25 mm shall be confirmed and paid for in advance of 
ordering by the Township, by the Developer.  The Township shall supply the 
water meter.  Water meters greater than 25 mm shall be installed by a licensed 
plumber. 

Larger ICI installations will require a meter sized according to the intended use, 
of a make and type as specified by the Township.  The actual size of the water 
meter is to be generally one size smaller that the water service connection. 

D6.03 Pressure Reducing Valve 
Where static pressures in the main are in excess of 550 kPa (80 psi) an 
individual pressure reducing valve shall be required to protect plumbing within 
the building. 

D7.00 Watermain Testing 

D7.01 Construction Sequence 
All water services, hydrants, and other works on any section of watermain shall 
be installed in conjunction with watermain construction at a time stipulated by 
the Township and shall be completed prior to construction of finished roads 
and / or ditches. 
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Backfill to watermains and services across roadways shall be approved granular 
material thoroughly compacted.  The mains and services shall not be backfilled 
until approval from the Township has been given. 

D7.02 Commissioning Watermain 
Commissioning of the watermain shall follow the Township’s Commissioning and 
Connecting New Watermain Policy, current AWWA Standards, OPSS, MECP, and 
Ontario Safe Drinking Water Act.  Where discrepancies exist between the 
standards, the most stringent requirement shall be used. 

The Developer’s consultant shall provide a comprehensive written Watermain 
Commissioning Plan and Final Connection Plan proposal of how the testing is to 
be conducted and by whom.  Plans are to be submitted prior to the start of the 
watermain construction for acceptance by the Township.  The consultant shall 
witness all testing and provide certification of compliance. 

D7.03 Testing 
Prior to any testing, the Developer’s consultant shall obtain and review the most 
current version of the Township’s testing and commissioning checklist and 
submit the required documentation. 

All swabbing, pressure testing, disinfection, flushing, and dechlorination is to be 
completed by an accredited third-party company and certified water operator 
or as agreed upon in advance at the discretion of the Township. 

Testing of the system shall conform to Ontario Watermain Disinfection Procedure. 

The Township’s representative shall be on-site for all testing and to record 
results per the Township’s Drinking Water Quality Management System 
procedures.  No connections to the existing water distribution system shall be 
allowed until all parties have signed the Subdivision Agreement.  Final 
connections will not be permitted until all testing and sampling has been 
completed to the satisfaction of the Township.  When all the above conditions 
are met, the new system may be connected to the existing system. 

D7.04 Acceptance of Water System 
Generally, the Township shall accept the watermains for operating purposes as 
soon as the supply and distribution system has been constructed, tested, and 
disinfected to the satisfaction of the Township and connection has been made 
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to the existing system.  Once accepted, the Township shall be the Operating 
Authority and shall operate and control the system. 

Notwithstanding the above, assumption of the water system by the Township 
shall be subject to and in accordance with the Subdivision Agreement for the 
Development. 

D7.05 Decommission of Services 
Where existing services are to be removed, the service is to be removed 
completely to the watermain, including the main stop valve.  For services 50 mm 
and under, it is to be plugged with a proper (brass, copper) plug.  For services 
over 50 mm, they will be disconnected by removing the tapping sleeve and 
valve, or tee and valve, or both from the main and a fill piece shall be installed. 

D7.06 Decommission of Watermain 
Where existing watermain is to be abandoned, the main is to be capped, 
complete with mechanical restraints.  Valve stems and hydrants are to be 
removed and the remaining watermain is to be capped. 

D7.07 Temporary Connection 
The new watermain shall be completely isolated, physically separated from the 
existing water distribution system until satisfactory bacteriological testing has 
been completed and accepted by the Township.  Water required to charge the 
new main shall be supplied through a temporary connection between the 
existing water system and the new main.  The temporary connection shall 
incorporate a CSA-certified reduced pressure principle (RP) backflow preventer 
that has been selected and field tested in accordance with CSA 
Standards B64.10 and B64.10.1.  The cross-connection control device is to be 
certified by a qualified person, 72 hours prior to use on Township watermains. 
The cross-connection control device shall be disconnected (physically 
separated) from the new main during hydrostatic testing and reconnected 
afterwards. 

D7.08 Swabbing and Preliminary Flushing 
Each section of the new watermain shall be cleaned with a minimum of two 
clean new wet swabs supplied by the contractor.  The swabs shall be numbered, 
and Township Staff is required to witness the installation of swabs by the 
contractor.  A swabbing schedule shall be prepared by the Developer’s 
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consultant and approved by the Township in advance of the swabbing taking 
place.  The swabbing schedule shall indicate where the swabs are to be installed 
and removed.  All swabs shall be accounted for and removed from the system 
prior to pressure testing the system.  Any swabs that are not accounted for 
must be located and removed from the watermain section.  All costs including 
material, labour, equipment, and excavation shall be borne by the Developer 
with no cost to the Township.  Additional swabbing is required if the water is 
not clear after the second swab has passed through the watermain.  Swab 
length shall be 1.5 x swab diameter.  Swab diameter shall be 50 mm greater 
than the inside diameter of the watermain.  Swab density to be 1.5 lb/board ft 
(high memory foam). 

The flow rate for swabbing / flushing should be sufficient to maintain the 
velocity in the main in order to keep particles in suspension.  Swabbing shall 
continue until the water runs clear for ten seconds and turbidity measurement 
is less than 1 Nephelometric Turbidity Unit (NTU) after the last swab exits the 
watermain.  Preliminary flushing of the main shall immediately follow the 
swabbing operation. 

D7.09 Hydrostatic Leakage Test 
The test pressure shall be 1,035 kPa (150 psi) which shall be maintained 
continuously for the duration of the two hour test with zero leakage and zero 
pressure drop for the entirety of the watermain.  If the pressure test meets this 
criterion, the system as a whole, shall be accepted. 

If the above criterion is not met, the system will be divided into sections no 
greater than 305 m in length.  Each section will be tested individually and will 
be required to meet the allowable leakage and test pressure criteria, as outlined 
in the AWWA Specification C605 "Hydrostatic Testing" and "Pressure and 
Leakage Test". 

Hydrostatic leakage testing shall be undertaken in accordance with 
OPSS 701.07.22 under the supervision of the Township.  Prior to commencing 
the hydrostatic test, all primary line valves shall be operated and verified that 
they are in the open position.  The criteria for hydrostatic testing in this section 
pertain to all pipe materials, except PE.  Refer to OPSS 701.07.22.02 for PE pipe 
testing criteria. 
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D7.10 Disinfection 
Testing of the system shall conform to Ontario Watermain Disinfection 
Procedure. 

Watermains, services and all appurtenances shall be disinfected in accordance 
with the current version of the Ontario Watermain Disinfection Procedure.  The 
entire main shall be filled with heavily chlorinated water, the minimum 
concentration of chlorine is to be 50 mg/L to a maximum of 200 mg/L.  The 
chlorinated water shall be retained in the main for a minimum 24 hours to a 
maximum of 72 hours, during which time all valves and hydrants in the treated 
section shall be operated to ensure disinfection of the appurtenance.  At the 
end of the disinfection period, the treated water in all portions of the main shall 
have a residual of not less than 10 mg/L, or not less than 40% of the original 
free chlorine residual.  If the chlorine residual is less than 10 mg/L of free 
chlorine in any portion of the test section, the disinfection procedure shall be 
repeated.  The target maximum concentration of chlorine is 150 mg/L to 
200 mg/L. 

During the disinfection process, the hydrants should be open and the leads and 
barrels treated the same as the watermain. 

All chemicals used for disinfection shall meet the requirements of both the 
AWWA and American National Standards Institute (ANSI) safety criteria 
standards NSF/ANSI/CAN 60 and documentation of such shall be provided to 
the Township. 

It is the responsibility of the Contractor, during charging, swabbing, 
chlorination, and flushing of the system, to supply a means for the water to 
escape without causing damage / erosion to the existing grade of the property 
or any adjacent property. 

D7.11 Final Flushing and Dechlorination 
After the requirements of the disinfection section have been met, heavily 
chlorinated water shall be completely flushed from the watermain, hydrant leads 
and all services until chlorine levels in the watermain are no higher than levels 
generally prevailing in the distribution system.  Levels must be within 20% of 
the free chlorine level in the supply water. 

The environment to which the chlorinated water is to be discharged shall be 
inspected.  If there is any possibility that the chlorinated discharge will cause 



Township of Clearview  Engineering Design Criteria 

Section D – Watermains and Appurtenances 

D-20 

damage to the environment, then a neutralizing chemical such as sodium 
thiosulfate shall be applied to the water to be wasted to thoroughly neutralize 
the residual chlorine. 

The discharge of chlorinated water directly to receiving waters can be 
detrimental to aquatic life; therefore, should not be considered as an option.  A 
storm sewer should be considered directly connected with the receiving water 
which eliminates it as an option in most cases.  Discharge to an open ditch or a 
vegetated field are good alternatives, especially if the point of discharge is a 
considerable distance from the receiving water and the ditch is unlined, heavily 
vegetated, and overrun with organic materials.  Sunshine and high 
temperatures aid in dissipation of the chlorine.  Slow discharge to a sanitary 
sewer, if approved by the Township, may be an option.  In order to avoid 
upsetting the biological processes at the wastewater treatment facility, the 
distance between the point of discharge and the treatment facility must be 
taken into account along with the rate of discharge in order to sufficiently dilute 
the chlorinated water before it reaches the facility. 

If dechlorination is necessary, there are several chemicals which can be used 
effectively.  Adequate dosage of the chemical and mixing with the chlorinated 
water must be ensured. 

D7.12 Sampling and Bacteriological Testing 
Sufficient blow offs / sampling ports (including their eventual removal) should 
be provided to accommodate the sampling requirements detailed herein.  
Sample points shall be from a clean area to the satisfaction of the Township.  
After the requirements of previous sections have been met, two consecutive 
sets of water samples shall be collected at the ends of all branches, stubs, and 
not more than 350 m apart along the length of the watermain in accordance 
with the Ontario Disinfection Procedure.  In addition, it is recommended that 
the existing distribution system be sampled for testing as well.  The watermain 
shall not be flushed or disturbed during the minimum 24 hour period between 
sets of samples.  Samples shall be taken by Township staff using bottles 
provided by a provincially accredited laboratory, at the Developer’s expense. 
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Table 13:  Microbiological Standards for Drinking Water 

Microbiological Parameter Standard 
(Expressed as a Maximum) 

Escherichia Coli (E. Coli) Not detectable 

Total Coliforms Not detectable 

General bacteria population expressed as 
background colony counts on the total coliform 
membrane filter 

20 colony forming units (CFU) per 
100 mL 

General bacteria population expressed as 
colony counts on a heterotrophic plate count 

50 CFU per mL 

Turbidity Greater to or less than 1 NTU unit 
or equivalent to the existing system 

All samples from both sets of samples shall meet the above bacteriological 
testing criteria before the granting of approval for the connection of the new 
watermain to the active distribution system. 

D7.13 Continuity Test 
The Township shall do a continuity test on the watermain or tracer wire during 
the test procedures.  Should the Township find a problem with continuity or 
installation of the tracer wire, the contractor will not be allowed a final 
connection to the system.  The contractor / Developer shall be responsible for 
the repair, at no cost to the Township. 

D7.14 Final Connection / Commissioning 
The final connection will be allowed between the new watermain and the 
existing distribution system once the Township has granted its approval.  The 
removal of the temporary connection apparatus and the installation of the final 
connection piping must be witnessed by the Township. 

At the discretion of the Township, the contractor may be permitted to do the 
connection.  A Township representative (certified water distribution operator) must 
be present when the contractor performs the final connection, and mainline valves 
may only be operated by Township Staff.  When the contractor is not granted 
permission to do the connection, the Township will coordinate to complete the 
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connection by others at the Developer’s sole cost including but not limited to all 
labour and materials. The contractor shall provide assistance as required by the 
Township’s representatives. 

All piping and appurtenances utilized in completing the final connection must 
be thoroughly disinfected with a 1% sodium hypochlorite solution (or 
equivalent) and the final connection distance, is to be limited to one pipe length. 

The excavation must be maintained in a dry state in order to eliminate the 
possibility of trench water entering the watermain when the final connection is 
being made.  The contractor shall ensure that no foreign material whatsoever 
enters the watermain at this time.  Should trench water or foreign material enter 
the watermain, the entire disinfection / sampling procedure shall be repeated. 

In the event that the final connection is not completed within ten days of 
receiving the test results, the Township will require additional testing of the 
system. 

D8.00 Hydrant Fire Flow Testing 
For all new hydrants installed, the Developer shall be responsible for completing 
flow testing, and painting the hydrant ports the appropriate colour, as per 
Section D4.03.  Fire flow testing shall be in accordance with NFPA 291.  Testing 
to be coordinated with the Township and supervised by a Township certified 
water operations staff. 

Contractors performing the test should consider the following practice: 

• Conduct the flow test during peak hours in the morning to reflect the 
worst-case scenario. 

• While some flow tests can involve many hydrants flowing at the same time 
to achieve the minimum pressure drop or the desired flow, for a typical single 
fire flow test, the closest hydrant downstream of the building supply line or 
future tie in point should be the Test Hydrant or Residual Hydrant where 
system pressures are taken, and the subsequent downstream hydrant will be 
the flowing hydrant to obtain pitot pressure reading. 

• Ensure that the test is not performed below 0⁰ Celsius. 
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• Upon completion of the Fire Flow Test Report, it is to be submitted to the 
Township’s Public Works Department.  At minimum, this report shall include 
the following information: 
− Test date and time including both start time when the valve of the flow 

hydrant was open and end time when the last flow hydrant valve was 
closed. 

− Location description including a key map that shows adjacent streets and 
hydrant info (ID, residual, flow hydrant). 

− Name of the Township’s Public Works staff that was present. 
− Name of company that conducted the test. 
− A statement from a qualified professional confirming the test has been 

conducted in accordance with the NFPA Guidelines. 
− Table showing the following information: Static Pressure, Watermain Size, 

Test No., No. of Outlets, Outlet Inside Diameter (IN), Discharge 
Coefficient, Residual Pressure (pounds per square inch (psi)), Pitot 
Pressure (psi) Flow (US gallons per minute (GPM)).  A minimum of two 
sets of flow data are to be obtained during the test. 

− Confirmation on whether or not the test was able to achieve a 25% 
pressure drop from observed static level or if the test achieved the desired 
flow (i.e., maximum day plus fire flow). 

− Test readings should be plotted on a Pressure vs. Flow Graph. 
− Extrapolation to predict flow volumes at 20 psi residual pressure. 

D8.01 Service Record Sheets 
Upon completion of the Work, Standard Service Record Sheets (one for each 
lot) shall be prepared by the Developer’s engineer and turned over to the 
Township’s Public Works Department.  The sheets shall show clearly: 

1. Lot, lot number, and street lines. 

2. Ties from the end of the service to the lot lines. 

3. North arrow. 

4. Type, diameter, and elevation of each service.  Elevations required at the 
tie-in to the main, as well as at the property line. 

5. Any other pertinent information. 
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The Township reserves the right to order field revisions, as deemed required by 
the Township’s representative, at the expense of the Developer.  The standard 
service record sheet template is available by request to the Public Works 
Department.  
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