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• disinfection 

• de-chlorination 

• chlorine residual and bacteriological sampling tests 

• final connection 

• tracer wire conductivity test 

• valve positioning 
 

All field tests conducted in this subsection shall be performed in the presence of the Township 

and Contract Administrator. The contractor/ developer may be responsible for the cost of water 

to undertake the field tests. 

Prior to the initiation of the watermain commissioning procedures, the Contractor shall submit a 

Watermain Commissioning Plan for review by the Township. The Watermain Commissioning 

Plan shall contain a complete description of all the steps the Contractor will undertake to ensure 

the watermain satisfies all the testing and sampling requirements. In addition to the Watermain 

Commissioning Plan for development that is approved under a Subdivision Agreement, the 

developer must also provide a Chlorine Residual Maintenance Plan. 

The Watermain Commissioning Plan, and Chlorine Residual Maintenance Plan, if required, shall 

be submitted a minimum of two (2) weeks in advance of the initiation of the watermain 

commissioning. This Watermain Commissioning Plan shall also include the specific reporting 

protocols as described under the commissioning procedures in the following sections.  

A Watermain Commissioning Plan, and Chlorine Residual Maintenance Plan requirements are 

provided in C.19. The Watermain Commission Plan is also to be followed for temporary 

watermain plans (drawing to be included).  

C.17.9.2 Swabbing 

Prior to disinfection and in the presence of the Township and the Contact Administrator, all 

sections of watermain shall be swabbed using a minimum of four new foam swabs. Swabs shall 

be polyurethane with a density of 24.7 kg/m3 and shall have a minimum diameter 50 mm larger 

than the diameter of the watermain and have a minimum length of one and one half times its 

diameter.  

The Contractor shall charge the watermain fully with water prior to the commencement of 

swabbing. The water used to conduct the chlorine residual and bacteriological testing shall be 

from the existing water distribution system.  

For mains 300 mm diameter or smaller, swabs shall be propelled through the watermain at a 

speed of 0.5 to 1.0 metre/second using potable water. For mains greater than 300 mm diameter 

and for mains where the Managing Director of Infrastructure Services requires a velocity lower 

than 0.5 m/s, the velocity calculations provided in the Watermain Commissioning Plan will be 

reviewed by the Managing Director of Infrastructure Services. 

The Contractor shall discharge water to an approved outlet ensuring all required erosion and 

sediment control and dechlorination measures are followed. The Contractor shall demonstrate 

how the appropriate swabbing velocity will be achieved. 

Stubs for future watermains longer than one (1) pipe length shall be swabbed. Servicing stubs 

100mm diameter and larger and longer than one (1) pipe length shall also be swabbed. 
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The swabbing shall continue until the discharge water runs clear within ten seconds of the last 

swab exiting the discharge point. 

After swabbing has been completed, the Contractor shall flush every fire hydrant lead, stub and 

service.  

The Contractor shall mark, number, and demonstrate to the Contract Administrator that all 

swabs, or parts thereof, have been retrieved. The Contractor shall be liable for costs associated 

with damage caused by and retrieving swabs that, for whatever reason, escape into the existing 

water distribution system. The Contractor shall provide a letter co-signed by the Contract 

Administrator that all swabs were retrieved. 

C.17.9.3 Hydrostatic Pressure Test 

Hydrostatic pressuring testing shall be carried in accordance with OPSS 441. A minimum 

pressure of 200 psi shall be applied to all points (including high points) in the watermain section 

being tested. The Township and the Contract Administrator shall witness the pressure test and 

provide written confirmation with the attached form provided in C.19. 

C.17.9.4 Disinfection  

Disinfection shall be carried out in accordance with MECP Watermain Disinfection Procedure 

(as related to new watermain) and AWWA C651 (last version). As per AWWA C651, acceptable 

types of chlorine include sodium hypochlorite, calcium hypochlorite (conforming to ANSI/AWWA 

B300), and liquid chlorine (conforming to ANSI/AWWA B301). Type of chlorine must be stated 

in the commissioning plan. The chlorine injection concentration and the chlorine concentration 

at any point in the piping shall not exceed 150 mg/l. 

C.17.9.5 De-chlorination  

All water wasted shall be discharged into the stormwater system and shall be neutralized to 

provide a total chlorine residual of less than 0.2 mg/l. Acceptable dechlorination/ neutralizing 

agents are sodium thiosulphate and hydrogen peroxide. Neutralizing agent shall be noted in the 

commissioning plan. The Contract Administrator will monitor the discharge of wastewater. 

Should tests show a residual greater than 0.2 mg/l, the discharge shall be ceased immediately, 

and the procedure modified to meet less than the 0.2 mg/l objective.  

Where detrimental effects may be suffered by plants and/or animals in the natural environment, 
the wasted water shall be neutralized to provide a total chlorine residual of less than 0.002 mg/l 
(2 ppb) (Provincial Water Quality Objective) at the outfall. The Contract Administrator will 
monitor the discharge of wastewater. Should tests show a residual greater than 0.002 mg/l, the 
discharge shall be ceased immediately, the Managing Director of Infrastructure Services shall 
be notified, and the procedure modified to meet the less than 0.002 mg/l objective. Sites within 
100m of natural drainage, or with direct discharge to a water body, should be considered high 
risk. In such instances, the Managing Director of Infrastructure may request a dechlorination 
plan along with contingency and mitigation plans if the chlorine residuals exceed those 
specified.  

The Contractor may be permitted to discharge wastewater into the sanitary collection system 
only upon approval of the Managing Director of Infrastructure Services. The Contractor will need 
to demonstrate that there are no other available options. The Managing Director of 
Infrastructure Services may direct the Contractor to de-chlorinate to a specified chlorine residual 
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prior to discharge or limit the discharge rate to the sanitary collection system. The Contract 
Administrator will monitor the discharge of wastewater to ensure the chlorine residual and 
discharge limits are not exceeded. 

The Managing Director of Infrastructure Services reserves the right to direct the Contractor to 
dispose of wasted water to a sanitary sewer with chlorine residual not to exceed a specified limit 
or discharge rate. 

The Contractor shall flush every part of the water system including fire hydrant leads, stubs for 

future watermains and services to remove all super chlorinated water. 

C17.10 Chlorine Residual & Bacteriological Testing 

 
C.17.10.1 Procedure 

Prior to the commencement of chlorination residual and bacteriological testing, the Contractor 
shall submit a sampling plan detailing the source water location, final connection locations and 
the sampling locations via the Contract Administrator to the Managing Director of Infrastructure 
Services for approval. The Contractor shall allow two (2) weeks for review and approval. 
Appropriate coding or labelling shall be provided on the plan to clearly correlate the sample 
results to the sampling locations. 

Before the watermain can be approved for connection to the existing water distribution system, 
two (2) consecutive rounds of water samples, taken at least 24 hours apart, shall pass both the 
chlorine residual and bacteriological standards outlined below for consecutive samples. Prior to 
chlorine residual and bacteriological testing, all other testing (i.e. hydrostatic, disinfection) shall 
be completed, and any super-chlorinated water removed from all portions of the watermain 
system under consideration including fire hydrant leads, stubs, branches, services, etc. 

The watermain test section shall not be disturbed or flushed during the period between the 1st 
and 2nd sampling rounds, except to obtain a water sample. 

The watermain shall be continually pressurized from the start of bacteriological testing until the 
final connection to the existing system is undertaken.  

Only after the tested watermain has passed all chlorine residual and bacteriological 
requirements and has been approved to be put into service by the Managing Director of 
Infrastructure Services, shall the watermain be connected to the existing water distribution 
system using two sets of mechanical fittings. 

After the completion of the final connection, the watermain shall be re-pressurized by the 
existing system as soon as possible. 

The Managing Director of Infrastructure Services or the Contract Administrator may request 
additional bacteriological sampling after the final connection has been made as a precaution 
against or in response to possible contamination during the final connection.  

 

C.17.10.2 Source Water 

The water used to conduct the chlorine residual and bacteriological testing shall be normal to 
the existing water distribution system. Any other sources are only permitted in rare 
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circumstances and only at the Managing director’s consent. Bulk water sources from water 
trucks are not permitted. 

Should the Contractor elect to undertake a bacteriological sample of source water from the 
Township system, the sample must be taken from the new watermain side of the 
backflow preventer. If this sample is adverse, the Township may undertake a sample to verify 
the results.  

C.17.10.3 Sample Locations 

Unless otherwise directed, chlorine residual and bacteriological testing samples shall be taken: 

• At the end of each branch or stub (excluding fire hydrants) 

• At the end of services 100 mm or larger 

• A maximum of every 350 metres along the watermain test section 

• A maximum of 150m from the source water connection 

• Minimum of 3 sample locations on all projects/ 

• Any additional locations as required to ensure that adequate chlorination is achieved 
(e.g. to ensure that both sides of a crescent are chlorinated) 

• At intermediate points on short sections as directed by the Contract Administrator or 
Environmental Services 

• As identified in the Special Provisions 

• As directed by the Contract Administrator 

• As directed by the Managing Director of Infrastructure Services 
 

Sampling of fire hydrant leads is not required unless the Contractor has elected or is requested 
to utilize a fire hydrant location to satisfy any of the above sampling location criteria. Regardless 
of whether fire hydrants are used for a sampling location, all fire hydrant leads shall be 
thoroughly flushed to remove debris and any super-chlorinated water. 

If the maximum distance criteria cannot be satisfied or if additional sampling points are required 
by the Township, the Contractor may be directed by the Township to install sampling taps on 
the watermain for the sole purpose of obtaining a water sample. During the completion of the or 
after the watermain has been commissioned the Contractor shall remove the sampling line and 
replace the main stop with a plug. Stainless steel plugs must be installed on saddles.  

All sampling ports shall be copper 25 mm or smaller and brought a minimum of 1.0m above the 
surface.  

C.17.10.4 Chlorine Residual Requirements 

At each sampling location, the water shall satisfy the chlorine residual requirements as follows: 
 

 

 

Sampling Round 1: 

The total chlorine residual in the sample shall be equal to the source water total chlorine 
residual plus or minus 0.2 mg/L; and,  
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The free chlorine residual shall be equal to or greater than 0.05 mg/L.  

Sampling Round 2: 

The total chlorine residual in the sample shall be no more than 0.2 mg/L above the source water 
total chlorine residual.  

The total chlorine residual in the sample shall be no less than 50% of the source water total 
chlorine residual from day one, and. 

The free chlorine residual shall be equal to or greater than 0.05 mg/L. 

A single failed chlorine residual parameter will constitute a failure of that entire sampling round, 
both chlorine residual and bacteriological and will necessitate the Contractor re-initiating 
Sampling Round 1 testing. The Contractor may elect to re-sample (chlorine and bacteriological) 
or take other corrective action to achieve two (2) consecutive rounds of acceptable chlorine 
residual and bacteriological results. 

The chlorine readings shall be taken at the same time as the water sample for bacteriological 
testing is collected. 

The source water chlorine residual readings, against which all sampled chlorine residual results 
are measured, are those chlorine residuals representative of the source water charged into the 
watermain for the intention of bacteriological testing. If the watermain is flushed to re-initiate 
another bacteriological testing protocol, new source water total and free chlorine residuals 
readings shall be taken. The source water chlorine residual readings (total and free) shall be 
taken within four (4) hours of charging the watermain for bacteriological testing. 

If the source water has a free chlorine residual less than 0.05 mg/L, the Managing Director of 
Infrastructure Services shall be notified immediately to take appropriate action. 

Only Township licensed operators shall measure and report on chlorine residuals.  

C.17.10.5 Bacteriological Requirements 

At each sampling location, the water shall satisfy the bacteriological requirements as follows 
both Sampling Round 1 and 2: 

E. Coli   A (Presence / Absence Test) 
Total Coliform A (Presence / Absence Test) 
Background   <25 (Membrane Filtration) 
 

Bacteriological samples shall be taken as outlined on the sampling plan. A single failed 
bacteriological parameter will constitute a failure of that entire sampling round and will 
necessitate the Contractor re-initiating Sampling Round 1 testing. The Contractor may elect to 
re-sample (chlorine and bacteriological) or take other corrective action to achieve two (2) 
consecutive rounds of acceptable bacteriological results. Corrective action for a failed water 
sample during the 3rd round (after the final connection has been made) will be addressed by the 
Contract Administrator in the consultation with the Managing Director of Infrastructure Services. 

C.17.10.6 Laboratory Submissions 
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Costs associated with providing operations and or water may apply. The Developer/ Contractor 
is responsible for all analytical fees including the fees related to additional samples submitted 
due to failed results. 

Water samples for analysis will only be collected Monday to Thursday 7:00am to 200pm. 
Special arrangements may be made for submissions outside of the designated hours with prior 
approval of the Township.  

The laboratory can only release results to the Township and will not discuss the results with the 
Contract Administrator or Contractor.  

C.17.10.7 Custody Control 

The Contract Administrator or their representative and contractor must witness all chlorine 
residual and bacteriological sampling. All water samples shall stay under the control of the 
Township’s licensed operator until the samples are delivered to the laboratory.  

The laboratory results will be provided to the Township. All sampling results shall be reviewed 
and approved by the Township before the new watermain can be approved for connection to the 
existing water distribution system. The Township will contact the Contract Administrator who in 
turn will relay the information to the Contractor. 

C.17.10.8 Post Final Connection Bacteriological Testing 

Contractors are advised that the Contract Administrator and/or the Managing Director of 
Infrastructure Services has the authority to request a third round of water samples for 
bacteriological analysis after the final connection has been made to the existing water 
distribution system to confirm the continued quality of the water within a period of two (2) 
working days. If adverse water samples occur, the Managing Director of Infrastructure Services 
will direct the corrective actions to be taken. The Contractor shall cooperate and participate fully 
in the corrective actions at the Contractors expense. 

In the event, the Contractor does not take appropriate measures to correct adverse water 
samples and/or at the discretion of the Managing Director of Infrastructure Services, the new 
system may be isolated from the municipal water system and the Contractor will be required to 
provide two (2) consecutive rounds of chlorine and bacteriological to the standards set out to 
commission the new water system.  

The inspector must inform the Township if additional testing/flushing is required upon final 
connection (e.g. due to possible suspected contamination or unsanitary site). 

 

 

 

 

C17.11 Final Connection to Existing Water System  
 

C.17.11.1 Procedure 
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After the pressure, leakage, chlorine residual and bacteriological tests have passed; the 

Contractor shall obtain written approval from the Managing Director of Infrastructure Services to 

make the final watermain connection to the existing watermain distribution system.  

If a temporary water system has been installed, it shall not be removed until after the Managing 

Director of Infrastructure Services has accepted the final connection of the new watermain to 

the existing municipal system and has authorized the removal of the temporary water system. 

The Township shall be contacted two (2) full working days prior to the final connection. The 

Contractor will be responsible for all costs for call outs of Township staff if the Contractor fails to 

notify the Township that the connection will not take place.  

A Township licensed operator and the Contract Administrator shall be present to witness the 

entire final connection process of the new watermain to the existing water distribution systems. 

Watermains shall be cut back to remove all temporary taps. The Contractor shall disinfect the 

connection watermain as outlined below and shall, using all means possible, dewater the 

watermains and trench in a controlled manner to not allow backflow into the watermains.  

If trench water, dirt or debris has entered the watermain during the final connection the 

watermain shall be aggressively flushed and additional bacteriological samples shall be taken 

as directed by the Contract Administrator and/or the Managing Director of Infrastructure 

Services. Managing Director of Infrastructure Services reserves the right to request the above 

steps be taken regardless. Final connections must be made within 10 days of acceptable 

sample results. 

All procedures must comply MECP Watermain Disinfection Procedure and AWWA C651-05. 

C.17.11.2 Connections Equal to or Less Than One Pipe Length 

For a final connection length equal to or less than one pipe length, the new piping, fittings and 

valves required for the connection shall be spray-disinfected and swabbed with a minimum 1% 

and maximum 5% solution of chlorine just prior to being installed. The Contractor shall ensure 

that the workers undertaking the disinfection process thoroughly wash their hands with soap 

and use hygienic practices.  

C.17.11.3 Connections Greater Than One Pipe Length 

If the final connection point of the new watermain to the existing watermain distribution system 

is in a location that requires a connection length greater than one pipe length, the new piping, 

fittings and valves required for the connection shall be assembled aboveground, disinfected and 

tested in accordance with MECP Watermain Disinfection Procedure and AWWA 651. The 

connection piping shall satisfy the chlorine residual and bacteriological requirements outlined for 

new watermains.  

The pre-assembled watermain connection shall be drip tight. Only after satisfactory chlorine 

residual and bacteriological results have been achieved, shall the pre-assembled connection be 

installed. The pre-assembled watermain shall be maintained under pressure from the start of 

chlorine residual and bacteriological testing protocol until just prior to the installation. All caps 

shall be kept in place during the installation procedure until immediately prior to making the 

connection.  
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The Contractor shall not hand disinfect one pipe length at a time to circumvent the requirements 

to preassemble connection piping over one pipe length aboveground.  

Should the Contractor find it necessary to deviate from the protocol as outlined above, the 

Contractor shall submit a Connection Plan to the Managing Director of Infrastructure Services 

for review and approval. The Contractor shall allow two weeks for review. 

C.17.11.4 Tracer Wire 

During the final connection of the new watermain to the existing distribution system, the 

Contractor shall insure that the new tracer wire is connected to the existing tracer wire. 

C.17.11.5 Tracer Wire Conductivity Test  

Prior to base asphalt or final grading, the Contractor shall demonstrate the integrity of the 

underground tracer wire by applying a conductivity signal and confirming the signal on all 

watermains and services (where applicable). Such test shall be witnessed by the Township. 

The intent of this test is to confirm that the tracer wire has been installed on all non-metallic 

watermains and services as specified. Specifically, the test shall demonstrate the integrity and 

continuity of the tracer on all watermains and services.  

A continuity signal shall be applied to the tracer wire and the signal confirmed over the entire 

length of all tracer wire installed. The signal shall be detectable for a distance of at least 300m 

from either side of the signal connection point. At no time shall there be a break in the continuity 

of the tracer wire.  

It shall be demonstrated that the tracer wire on the services is connected to the watermain 

tracer wire and that the service tracer wire is intact for the length of the service (where 

applicable). Acceptable means of undertaking the conductivity test include using traditional 

locating techniques and/or determining if a low voltage electrical current travels from the 

connection point to test points. Tracer wire conductivity test report must be completed and 

submitted to the Township as well as the Contract Administrator with the attached form provided 

in C.19. 

C.17.11.6 Valve Positioning  

The Contractor shall demonstrate that all valves, main line and service, are in the final 

positioning as outlined in the Contract Documents or as directed by the Contract Administrator. 

C.17.11.7 Measurement and Payment 

Unless otherwise provided for in the Contract Documents, measurement and payment for 

commissioning of the water system shall be considered to be included within watermain 

installation. 

C17.12 Material Handling 

 
This shall include all loading, hauling, stringing, storing and handling of pipe, valves, fittings, or 

other material required for the construction of watermains. 

C.17.12.1 Loading and Unloading 
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As per manufacturer’s instructions. 

C.17.12.2 Storing 

As per manufacturer’s instructions. 

C.17.12.3 Measurement of Payment 

The Contractor shall supply all materials, furnish all facilities for handling, and shall provide a 

suitable place for storage of all construction materials at no expense to the Township.  All work 

prescribed in this article shall not be paid for directly, but shall be included as part of the unit 

prices for watermain construction unless otherwise provided for in the Contract Documents. 

C.18 Standard Drawings 
The following drawings are to be referred to in conjunction with this section. 

Drawing Title Drawing Reference 

Typical Servicing Layout Townhouse STD. S1 

Typical Servicing Layout Single and 

Semi-Detached 

STD. S2 

Typical Pipe Insulation Detail STD. S3 

Standard Bedding for Sewers and 

Watermains 

STD. S7 

25mm Blow Off Installation STD. W1 

Valve and Box Installation Detail (up to 

300mm dia) 

STD. W2 

Hydrant Installation STD. W3 

Temporary Connection of New 
Watermain to Existing Watermain 

STD. W4 

Final Connection of New Watermain to 
Existing Watermain 

STD. W5 

Air Vacuum Release Valve Chamber STD. W6 

Non-Metallic Water Service Connection 

Detail for Non-Metallic Watermain  

STD. W7 

Metallic Water Service Connection Detail 

for Non-Metallic Watermain 

STD. W8 

Frost Collar Installation for Curb Stop 

Boxes Located in Driveways 

STD. W9 

Flowmeter Chamber STD. W10A 

Instrumentation Symbols Legend  STD. W10B 
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Instrumentation DMA Control Panel 

Layout 

STD. W10C 

Instrumentation DMA Control Panel Bill of 

Materials 

STD. W10D 

Instrumentation DMA Control Panel 

Power Distribution 

STD. W10E 

Water Sample Port STD. W11 

 

C.18.1 Ontario Provincial Standard Drawings (OPSD) 
The following OPSD’s are to be referred to in conjunction with this section and are to take 

precedent. 

Drawing Title OPSD Reference 

Pipe Bedding – Granular “A” 

Cover Material – Granular “A” or sand 

802.010, 802.013 

802.030, 802.033 

Valve Chamber Frame and Grate 

• Standard  

• Watertight 

 

401.010 (Type “A”) 

401.030 

Valve Chambers – Precast Section 1100 

Valve Chamber Steps 405.010 – Hollow Aluminum 

Water Service 1104.010, 1104.020 

Valve Box 1101.020 

Hydrant Setting 1105.010 

Trust Blocks 1103.010, 1103.020 

 

 

C.19 – Standard Watermain Forms 
 

 

 

 

 



 

Township of Centre Wellington 
  
 

Watermain Commissioning Plan 
(To Be Completed For All New Installations) 

 
 

PROJECT NAME 
FROM – TO DESCRIPTION 

 
 

Note on use of this template: 
 

This template attempts to provide a format and show example information needed for a 
wide range of watermain projects. The user should edit, add or delete information and/or 
sections as may suit the particular application while still providing an adequate description 
of the work to be undertaken so that a timely review may be completed by the Contract 
Administrator/ Township. The Plan should be submitted prior to watermain installation so 
that source requirements and sampling points are known which may avoid the need to 
change construction plans or re-excavate a main to install an intermediate sampling point. 

 
 

The following plan for temporary connection, swabbing, disinfection and testing of the watermain 
meets the requirements of the Township Standards. A sketch of the site is attached showing the 
system layout with source and sampling locations identified. 

 
 

STAGING 
 

In general, the new water system will be pressure and leakage tested in xx stage(s) comprised of the 
following areas: 

 

Stage Street From To 

1 
 

2 

Street A 
Street B 
Street C 

Exist St 
Street A 
Street B 

Street B 
Street C 
Street D 

 Street D Street C Sta. x+xxx 

 

STAGE 1 
 

1 A. SAMPLE LOCATIONS 
 

Samples will be taken from service laterals or temporary service laterals where necessary on long 
runs. When plugging temporary laterals, the mainstop will be removed and replaced with a stainless 
steel plug in the stainless steel saddle. 

 



 

Max. Distance from 
Sample Source or Previous 
Point   Sample Location 
Number Street Station   (m) Type of Sample Port   

 

1-01 Street A 0+000 Source 
1-02 0+140 140 
1-03 0+490 350 

Temp sample line off 25 mm Service 

 

1-04 Street B 2+168 180 

1-05 2+480 312 

Temp 25 mm service (to be plugged 
after testing) 

 
1 B. TEMPORARY CONNECTION / WATER SOURCE 

 
The watermain stage under test will be connected to the source as detailed below.  A tested and 
certified backflow preventer will be located in each filler line to prevent a possible reverse flow and 
contamination of the in-service source main. 

 
 

Source and Filling 
 

Street: Name 
Location (Station. /intersection) 0+000 
Source main size: 
No. of fill lines: 
Fill line size: 
Flow rate per line: 
Total flow rate of feed: 

  mm 
 

 

  mm 
  litres/sec 
  litres/se

 
1 C. SWABBING 

 
Swabbing will be done wet and 4 swabs will pass through all new mains. Water will be added to the 
pipelines ahead of the swabs by filling at xxxx  (e.g. first filling from the source connection prior to 
launching the swabs, or adding water via the sample line at Sta. xxx, etc.). Swabs will be launched, 
travel at adequate cleaning speeds, and be retrieved as follows: 

 
Launch Location Pipe Swab Retrieval Location 

 

Street Station Type Size Size Velocity Street Station Type 
   mm mm m/s   
Street A 0+000 Swab port      Street A 0+490 Open pipe 
Street B 2+000 Insert in new pipe      Street B 2+480 Hydrant 

 
 

1 D. HYDROSTATIC TESTING 
 

As a minimum, the hydrostatic test pressure of 1035 kPa (150 psi) will be applied to all points of the 
watermain within the test section, including high points. 



 

Street Station Elevation- m Pressure- kPa (psi) 
 

Test pressure application point: Street A 0+000 310.2 1132 (164) 
High point Street B 2+100 319.5 1035 (150) 
Low point Street B 2+420 308.0 1153 (167) 

 

1 E. DISINFECTION and TESTING 
 

Disinfection will be carried out in accordance with MOECC’s Watermain Disinfection Procedure (as 
related to new watermain) and AWWS C651. Chlorine will be injected into the new main at the source 
end at a rate that will result in a free chlorine residual of between 50 and 100 mg/l (ppm) throughout 
the new pipeline. For tablet or continuous feed, the initial chlorine concentration shall be ≥ 25mg/L. 
After 24 hours the maximum allowable decrease in concentration is 40%, to a maximum 
concentration of 50 mg/L. While chlorinating, residuals will be checked at intermediate sampling 
locations.  Less than 25 mg/l will require re-chlorination of the main. If acceptable readings are found 
then flushing (de-chlorination) will commence. All chlorinated water will be neutralized to less than 
0.2 mg/l total chlorine for discharge to a storm sewer or less than 0.002 mg/l total chlorine when there 
may be detrimental effects to the natural environment. After flushing, chlorine residuals will again be 
checked to ensure a free residual of at least 0.05 mg/l and a total within 0.2 mg/l of the source water 
residual. Acceptable results will allow the first round of bacteriological samples to be taken.  All 
testing and sampling will be performed in the presence of the Contract Administrator and all testing 
will be performed by a Township licensed operator. 

 

Type of chlorine: xx% sodium hypochlorite / calcium hypochlorite / (name other) 
Rate of water flow: x.x l/sec 
Rate of chlorine injection: x.x l/sec 
Time to chlorinate test section: xx minutes 
Neutralizing agent:  peroxide / sodium thiosulphate / (name other) 

 
 

After the first round of samples have been taken, the test section will be shut down (ie. no flow of 
water).  After a minimum of 24 hours the chlorine at each sampling point will again be tested to 
ensure that the total remains no more than 0.2 mg/l above nor 40% less than the first round source 
water, with a maximum concentration of 50 mg/L. Passed results shall have free residual of at 
least 0.05 mg/l.  Acceptable results will initiate the second round of samples to be taken. 

 
 

Results of bacteriological sample analysis will be reported to the Contract Administrator who will in 
turn notify the Contractor.  Acceptable results (E. Coli - absent, Total Coliform - absent, 
Background Coliform <25) will allow the Township to approve the final connection of the main to 
the existing system. 

 
1 F. FINAL CONNECTION 

 
Final connection will be made in dry conditions in the presence of the Township and Contract 
Administrator.  All required pipe and fittings will be swabbed with a minimum 1% to maximum 5% 
solution of chlorine prior to installation.  Upon completion of the connection, the main will be 
flushed from the hydrant / service at Sta.x+xxx to rid the main of high chlorine.  If some 
occurrence during final connection indicates that the main may have been contaminated, a third 
round bacteriological sample will be required.



 

Type of Connection: remove cap/cut-in tee and sleeve/tapping sleeve and valve/other Gap to 
connect: m 
Connection details: remove exist cap, install pipe and solid sleeve 

 
Subsequent to acceptable bacteriological testing and final connection, the Township will open 
the new main to regular service. 

 
In addition to passed bacteriological tests, a copy of the pre-post chlorination report and a copy 
of the backflow prevention test report are required prior to allowing for connection. 
 
 
SAMPLE LOCATION LAYOUT 

 
Attached is a plan(s) / sketch(es) showing the project’s sample point numbers and their locations. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This Commissioning Plan provided: 

 
 
Date: Date 

  
Contractor: Name of company 

Commissioning Subcontractor (if applicable): Name of 

company  

Commission Plan reviewed by: Name  

Revise and Resubmit             Approved As Noted              Approved 



 

Township of Centre Wellington 
  
 

Watermain Pressure Test Form 
(To Be Completed For All New Installations) 

 
 

 
         
Project:                                                                              Contract No:                               
 
Area:                                                                              Date:                                       
 
Contractor:              
                                                                                                                          
Required Test Pressure:                                                         
 
Pipe Material:                                                                      
 
Diameter (mm):                                                                   
 
Length Tested:                                                                    
 
 Allowable Leakage in litres = 0.082 x               Dia.(mm) x               Length (m) FOR 2 HOURS 

 (OPSS 441.07.24.03)                                               1000 
 
Minimum time test required (hours):                                                                                           
 
Maximum volume loss allowed for (hours):                          (litres):                                        
 
Actual period of time the main was under pressure (hours):                                                    
 
Actual measured volume loss (litres):                                                                                         
 
Test Results:  Satisfactory ❒  Unsatisfactory  ❒  
 
Comments: 
 
 
 
 
 
  
 
 
 
                                                                                                     
Environmental Services  Contractor’s   Inspector’s 
Signature    Signature   Signature 
 



 

Township of Centre Wellington 
  
 

Chlorine Residual Maintenance Plan 
   (To Be Completed For All New Installations) 

 
 
 
For development that is approved under a Subdivision Agreement, the Developer shall provide a 
Chlorine Residual Maintenance Plan. As a minimum, this Plan shall: 

 
• Be completed and signed by the Developer’s Design Engineer 
• State the location of all permanent deadend watermains as well as  any temporary 

deadend watermains that are created through phasing 
• State locations where these deadends can be effectively flushed 
• State the volume of water and frequency of flushing that each deadend watermain is to 

receive to ensure that minimum chlorine residuals are maintained. 
 
 
This Plan shall be submitted to the Township for their review and approval no later than the 
Preliminary Acceptance of Underground, forming part of the Maintenance Package for Preliminary 
Acceptance. 

 
 
The form of flushing shall be determined by the Developer (i.e. autoflusher, bleeds, manual flushing). 
Regardless of the method chosen, manual flushing and residual confirmation shall only be performed 
by a Township licensed operator. All water used for flushing shall be recorded by the Township and 
charged to the Developer at the Township’s current water usage rate. All labour, materials, and 
equipment associated with flushing and confirmation of residuals shall also be charged to the 
Developer. 

 
The locations and frequency of flushing and associated costs charged to the Developer shall continue 
until such time of Final Acceptance of Stage Undergrounds. Prior to Final Acceptance, a location may 
be removed from regular flushing if a change has occurred in the water distribution system (i.e. build- 
out/occupation consumption, removal of temporary deadend) that now allows residuals to be 
maintained. Formal request for removal is to be made to the Township with supporting documentation 
from the Developer’s Design Engineer. Confirmation of this shall be verified by the Township prior 
to removal from the Chlorine Residual Maintenance Plan. 

 
Upon final acceptance of the subdivisions water infrastructure, all responsibility for determining and 
maintaining flushing requirements and associated costs shall be that of the Township. 



 

 

Township of Centre Wellington 
  
 

Tracer Wire Conductivity Test Form 
(To Be Completed For All New Installations) 

 
         

Project:                                                                              Contract No:      

Inspector:                                                                             Date:       

Consultant:              

Contractor:               
 
Test Location:              
(Street to Street or Station to Station) 

Description:               
(How Tracer Wire is Connected to Existing Watermain) 

Gauge and Type of Equipment Used:           
 
Parameter Satisfactory Unsatisfactory 
Continuity Signal applied to tracer wire and the signal 
confirmed over the entire length of all tracer wire installed   

Tracing wire on services is connected to watermain 
tracer wire and wire is intact for the length of the service   

Tracing wire in chambers is detectable on the 
watermain outside of the chamber   

Test Results:     Satisfactory ❒ Unsatisfactory ❒  
 
Remarks: 
 
 
 
 
 
                                                                                              
Environmental Services Contractor’s  Inspector’s 
Signature Signature  Signature 
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D SANITARY SEWERS 
 
All sanitary sewers shall be designed in such a manner and be of adequate size and depth to 

provide for the service of adjacent lands where so required by the Managing Director of 

Infrastructure Services.  A lateral sewer connection from the sewer main to the edge of the road 

allowance shall be constructed for each property in the plan of subdivision. 

All sanitary sewers, appurtenances and connections shall be guaranteed for a minimum period 

of two (2) years after initial inspection and acceptance of all underground services by the 

Township, but shall not be released from the maintenance period until the sewers have been 

inspected by video inspection and finally accepted by the Township. 

Prior to commencement of the maintenance period for sanitary connections, invert elevations at 

the property line in table form shall be provided to Township. 

Alterations to an existing Municipal Sewage Collection System by adding, modifying, replacing, 

or extending existing sanitary or forcemains, and/or Appurtenances, is not permitted when such 

works; 

• Results in exceedance of hydraulic capacity of the downstream Municipal Sewage 

Collection System including Sewage pumping stations and Uncommitted Reserve 

Hydraulic Capacity of the receiving Sewage treatment plants. 

• Causes an Adverse Effect. 

• Any increase in Collection System Overflows and or deterioration of quality of the 

overflow discharge, that is not offset by measures; or 

• Adversely impacts the approved effluent quality of Sewage treatment Facilities, or its 

bypasses or overflows. 

D.1  Sanitary Design Guidelines  
 

D.1.1 Pipework 

 

D.1.1.1 Design Flow  

The quantity of sewage flow for residential area shall be calculated on the following basis: 

The design flow of sewage including infiltration.  

Allowance shall be made in the designed capacity of the sewer to provide for future sewage 

requirements.  

Flow data sheets and plans showing drainage area must accompany plan and profile 

submission. 

In accordance with MECP Design Guidelines. 
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D.1.1.2 Flow Calculations  

Sanitary sewer flows are to be determined using the following design criteria.  

• Residential 

Average flow for new development – 0.35 m3/c/d or 0.004 l/s/c 

Average flow for reconstructions – 0.45 m3/c/d or 0.005 l/s/c 

Use actual or projected populations based on information (zoning or otherwise) to be 

provided by the Municipality. 

Peak the average flow using the Harmon Formula 

  

𝐹 = 1 + 
14

4 +  √𝑃
 

(P = Population/1,000) 

Shall be between 2.0 – 4.0                      

Daily domestic flows to be provided from municipal sanitary sewer master plans where 

available. 

• Industrial 

Average flow: 0.50 l/s/ha  

Where available, actual sanitary flow monitoring data shall be used. Use higher design 

flows for point sources known to have significantly greater flows than the average design 

allowance. 

The designer shall use professional judgement to select appropriate peaking factor. 

• Commercial 

o The minimum allowance for commercial flows shall be 28 m3 / ha/day. Actual flow 

monitoring data (covering at least 2 years) at the subject site or a similar site 

observed locally can be used.  

o The Sewage flows listed on Table 4 may be used in the design for individual 

commercial facilities, provided that the minimum flow capacity is maintained for 

the development. 

 

Table 3 Common Sewage Flowrates for Commercial and Institutional Uses 

Description Unit Sewage Flow 

(L/d) 

Flow Unit Per 

Shopping Centre (floor area in m2) 2.5 – 5.0 Total floor area in m2 

Hospitals  900 - 1,800 Bed 

Schools 70 - 140 Student 
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Travel Trailer Parks 340 

800 

Space (Without water hook-ups) 

Space (with individual water hook-ups) 

Campgrounds 225 - 570 Campsite 

Mobile Home Park 1,000 Parking space 

Motels 150 - 200 Bed space 

Hotels 225 Bed space 

 

• Other Miscellaneous Average Flow Rates 

In accordance with MECP Design Guidelines. 

• Infiltration 

Add an infiltration allowance of 0.15 l/s/ha, or as directed by the Municipality. 

 

Note: person Per Unit (ppu) densities are not to be used for sanitary flow calculations. 

 

D.1.1.3 Design Flow Calculations  

Design flow calculations for sanitary sewer systems shall be completed on Sanitary Sewer 

Design Sheets in accordance with MECP Design Guidelines and the MECP Pipe Data Form. 

Note:  trunk and local sewers are to be designed to maximum 80% of full pipe capacity.   

D.1.1.4 Minimum Pipe Size  

The minimum size of the gravity Sewer in a Municipal Sewage Collection System shall be 200 

mm in diameter (nominal pipe size).  

D.1.1.5 Friction Factors 

Sanitary Sewers shall be designed using either the Chézy – Kutter, Darcy Weisbach, or Chézy 

– Manning’s formula. Appropriate roughness coefficient shall be used according to the type of 

pipe used. The friction loss coefficient must be appropriate to the installed pipe, but not less 

than the equivalent of a Manning’s equation “n” of 0.013 for all new smooth-wall Sewer pipes.  

D.1.1.6 Flow Velocities and Pipe Slope 

Gravity Sewers shall be designed with uniform slopes between the maintenance holes. 

All gravity Sanitary Sewers shall be designed and constructed with slopes to provide at least 0.6 

m/s of flow velocity, when flowing full to maintain solids in suspension. 

In certain circumstances, such as rehabilitation/replacement of an existing Sewer where 

deepening of individual Sewer section will not be possible, design flow velocities of less than 0.6 

m/s may be considered provided that appropriate measures are taken to facilitate frequent 
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flushing and maintenance needs and the Owner accepts the increased maintenance 

requirements.  

The maximum velocity in all Sanitary Sewers shall be less than or equal to 3.0 m/s at peak flows 

to minimize erosion.  

The first run of sewer will have a minimum slope of 2%. 

Sanitary Sewers on 20 percent slope or greater shall be anchored securely with concrete 

anchors or equal.  

D.1.1.7 Selection of Bedding and Class of Pipe – Rigid Pipe  

Rigid sanitary sewer pipe is to be designed to withstand all earth loads, superimposed loads 

and hydraulic loads placed on it in accordance with methods provided by manufactures and 

suppliers such as the “Concrete Pipe Design Manual” produced by the Ontario Concrete Pipe 

Association (OPCA). 

The 0.3 mm crack, three edge bearing strength shall be used as the design criteria as specified 

in the CSA standards on concrete pipe. For non-reinforced pipe, a factor of safety of 1.5 must 

be used. 

Pipe strength design calculations are to be completed. The class of bedding type and pipe shall 

be noted on the plans. If transition width is not used for design, the design width of all trenches 

shall be specified on the construction drawings. In case the actual trench width exceeds the 

design width, it must be noted that the Contractor shall be responsible for the supply of 

additional bedding and/or stronger pipe.  

D.1.1.8 Selection of Bedding and Class of Pipe – Flexible Pipe 

Flexible sanitary sewer pipe shall be designed to accommodate external dead and live loading 

(i.e. Traffic, soil, ground water changes, frost actions, soil settlement, etc.) imposed on it in 

accordance with the criteria and methodology as outlined in the current version of the MECP 

Design Guidelines. 

Pipe strength design calculations shall be completed and provided to the Managing Director of 

Infrastructure Services for review. Pipe and bedding type class shall be noted on the 

construction drawings.  

D.1.1.9 Pipe Depth 

The obvert shall be a minimum of 2.4 metres below the final road grade. 

For depths over 5.0 m, a secondary collection system may be required and shall be approved 

by the Managing Director of Infrastructure Services.  

D.1.1.10 Industrial Area Requirements 

The preferred pipe is Polyvinyl Chloride (PVC) however Polyethylene pipe (PE) can be used 

upon approval by the Managing Director of Infrastructure Services. 

D.1.1.11 Sanitary Sewers and Maintenance Holes Installed Below Seasonally High 

Groundwater Table. 
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Sanitary Sewer system which are installed lower than 0.6m below the Seasonally High 

Groundwater Table shall be designed to minimize infiltration. 

• The Sewer pipes, pipe joints, and connections shall be designed to withstand a pressure 

of at least 45 psi without leakage. 

• The sanitary maintenance holes shall be externally wrapped with waterproof membrane 

placed externally around all precast joints, including joints below the maintenance hole 

frame and cover, with a minimum 300mm wide strip.  

• Buoyancy of Sewers and maintenance holes shall be considered in the design, and 

where required, adequate provision shall be made to prevent flotation. 

Where the groundwater table is unknown, Sewers shall be designed with assumption that they 

are installed 0.6 m below seasonal high groundwater table. 

 

D.1.2 Maintenance Holes 

 
D.1.2.1 Structure  

Maintenance holes 3000 mm and smaller shall be precast concrete. 

D.1.2.2 Spacing  

The maximum spacing for maintenance holes shall be as follows for the sewer diameters 

indicated: 

• 200 mm to 450 mm 120 m 

• Larger than 450 mm to 900 mm 150 m 

• Larger than 900 mm at approval of the Managing Director of 

Infrastructure Services  

D.1.2.3 Size  

The maintenance hole shall be sized to receive pipes as per Townships Standards. The 

minimum maintenance hole size is 1200 mm diameter. 

D.1.2.4 Drop Inlet Structures  

A drop inlet structure shall be provided in accordance with MECP Design Guidelines and OPSD 

1003.01 (external); 1003.031 (internal). The use of internal drop structures are only permitted 

when connecting into an existing maintenance hole. 

Note: MECP guideline applies for a difference of 0.6 m. 

D.1.2.5 Safety Grates  

For maintenance hole depths between 5.0 and 10.0 m, a safety grate must be installed at the 

mid-point. For maintenance hole depths between 10.0 and 15.0 m, a safety grate must be 

installed at the third points. Refer to OPSD 404.02. 
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D.1.2.6 Minimum Invert Drop 

Where pipes enter and leave inline or at angles between 0 to 45, the minimum drop from 

invert to invert across the maintenance hole shall be 0.030 m. 

Where pipes enter and leave at angles of 45 to 90, the minimum drop from invert to invert 

across the maintenance hole shall be 0.060 m. 

D.1.2.7 Location 

In accordance with MECP Design Guidelines. 

 

D.1.2.8 Watertight Lids 

Where there is a possibility for flooding, watertight lids shall be installed. 

D.1.2.9 Flow Direction Changes 

Changes in direction of flow through a maintenance hole greater than 90 will not be permitted. 

In pipe sizes 675 mm or greater, a change in direction of flow through a maintenance hole 

greater than 45 shall not be permitted. 

D.1.3 Services 
All sanitary sewer connections shall be inspected and tested at the same time as the sanitary 

sewer mains.  All abandoned services are to be capped at the main with a pre-manufactured 

end cap. All service connections shall constructed to be watertight.  

All sanitary sewer connections shall be guaranteed for a period of two (2) years.  This guarantee 

period shall commence at the same time that the sanitary sewer mains are placed on 

Maintenance Guarantee. 

Should the Developer propose to reuse existing services, the contractor shall arrange to 

complete a CCTV review/inspection of the existing lateral to determined if the existing service is 

in good working order or requires replacement. Such CCTV footage shall be submitted to the 

Township for their review and approval. 

D.1.3.1 Minimum Diameter  

The minimum service size is 100 mm for residential and 150 mm for multi-residential, 

commercial, institutional and industrial. 

D.1.3.2 Location  

Services shall be installed perpendicular to the main wherever practical. 

D.1.3.3 Slope  

The minimum service slope is 2%. 

The maximum service slope is 8%. 
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D.1.3.4 Depth 

The sanitary service invert at property line shall be 2.5 m below the finished grade. 

D.1.3.5 Connections to Maintenance Holes 

Sanitary service connections to maintenance holes are permitted. If the invert of the service 

entering the maintenance hole is 0.60 m or more above the lowest invert, a drop pipe must be 

installed to direct flow to the main channel. 

D.1.4 Curvilinear Sewers  
Curvilinear sewers may be considered for sanitary sewers 600 mm diameter and larger. 

D.1.4.1 Forcemains 

Forcemains shall be designed by a Professional Engineer licensed in Ontario.  Pipe strength, 

pressure rating and dimension ratio shall be determined through the completion of a transient 

analysis.  The design of the forcemain shall also include the installation of pressure and vacuum 

relief valves and forcemain flushing connections as recommended by the transient analysis 

completed by Professional Engineer. Isolation valves shall be as specified above. The 

forcemain shall be buried at a minimum depth of 2.0 m and shall be installed with tracer wire.  

D.1.5 Source Water Protection Design 
For sewers located within a wellhead protection area (WHPA) additional design considerations 

may apply. Please refer to D.8 Source Protection Considerations below for further information.  

D.2 Geotechnical Report 
A geotechnical report must be submitted to the Managing Director of Infrastructure Services as 

part of the design of the sanitary sewer system unless otherwise waived by the Managing 

Director of Infrastructure Services. Recommendations must be made regarding the sanitary 

sewer bedding, trench dewatering, and pipe selection. 

The geotechnical report shall also include test results and recommendations for the use and/or 

disposal of adversely impacted soils, such as from sodium and petroleum products, in 

accordance with current regulations.  

The management of excess soils shall be in accordance with Ontario Regulation (O. Reg.) 

406/19 and all required reporting shall be completed by the Geotechnical Engineer or a 

Qualified Person. 

D.2.1 Soil Tests 
Soil test borings shall be placed at intervals and depths as recommended by the Geotechnical 

Engineer. Soil classifications, moisture content, etc., shall be recorded and noted on the plans 

and profiles submitted.  Where poor or unstable soil conditions have been noted, additional 

borings shall be taken to establish the boundaries of this soil (on the street allowance). In 

addition to samples taken for mechanical analysis, representative samples shall be obtained for 

California Bearing Ratio (CBR) tests. 

On smaller projects a minimum of two mechanical analysis and two CBR tests will be required. 
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All tests shall be conducted by a recognized soils laboratory certified by the Canadian Council of 

Independent Labs (CCIL) and copies of such tests shall be submitted to the Township. 

D.3 Easements  
The Township requires 6.0 m or 2 times the depth (where depth is from the proposed final grade 

to the invert rounded up to the nearest half meter), whichever is the greater.  

D.4 Material Specifications  
The following outlines the supplementary specifications to be applied to the design and 

construction of Sanitary Sewer works for development in the Township. Construction within high 

vulnerability WHPA’s will be subject to additional design requirements and shall be constructed 

of materials and with joints that are equivalent to watermain standards including pressure 

testing in accordance with OPSS 411. 

D4.1 Sanitary Sewer Material Specification 
 

D.4.1.1 Pipe Materials  

Pipe materials for sanitary sewer mainline, fittings and service laterals shall be certified by CSA 

international or accredited by the Standard Council of Canada (SCC). 

D.4.1.2 Concrete Sewer Pipe and Fittings  

Circular concrete pipe and fittings shall conform to OPSS 1820 and shall be manufactured at a 

plant certified under the Ontario Concrete Plant Prequalification Program. Non reinforced 

concrete pipe shall be according to CSA A257.1. Reinforced concrete pipe shall be according to 

CSA A257.2. Precast reinforced concrete manhole shall be according to the CSA A257.4. Joints 

and gaskets shall be according to CSA A257.3.  

D.4.1.3 PVC Sewer Pipe and Fittings 

Circular PVC pipe and fittings complete with bell and spigot joints, rubber gasket, lubricant and 

all other necessary appurtenances shall be manufactured in conformance with OPSS 1841 and 

shall be certified to CSA B182.2 for PVC Sewer Pipe and Fittings or CSA B182.4 for Profile 

PVC Sewer Pipe and Fittings. PVC pipe shall have a minimum pipe stiffness of 320 kPa.  

D.4.1.4 HDPE Sewer Pipe and Fittings 

Circular PE pipe and fittings complete with bell and spigot joints, rubber gasket, lubricant and all 

other necessary appurtenances shall be manufactured in accordance with OPSS 1840 using 

virgin resin and shall be certified to CSA B182.6 for Profile Polyethylene Sewer Pipe and 

Fittings. Circular PE pipe and fittings shall have a minimum pipe stiffness of 320 kPa and 100 

kPa gasket joints. 

D.4.1.5 Approved Sewer Pipe Materials  
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J.6.8 Park Construction by Developer 
Development and/or Subdivision Agreements will require the developer to   construct 
parks in response to timing or permissions with regard to construction of phases within 
a development.  

 

Performance of park construction will be treated as any other municipally approved 
subdivision construction. The developer is expected to develop a park to the approval 
of the Township, completing the construction to a set of Township-approved technical 
drawings, specifications and standards. The Township shall review and approve the 
award of the park construction tender. An agreement will be executed, and a letter-of-
credit will be secured from the developer to ensure timely completion to a level of quality 
and workmanship acceptable to the Township. Joint Township/Developer tenders may 
also be approved to take advantage of cost and time efficiency. The Township will 
reimburse to the developer the portion of costs the Township is responsible for under 
the Development Charges By-law within a time frame and re-payment structure 
agreeable to both parties in the construction agreement. 

 

J.6.9 Park Construction Timing 
Parks will generally be constructed within one year following commencement of a 
residential subdivision. Where the developer’s phasing of a subdivision, as a result of 
servicing availability or other factor may delay the park construction timing within the 
entire subdivision. The Township will maintain capital construction forecasts for parks 
to the best of its ability based upon growth forecast information provided by developers 
and the five year trend evidenced by building permit issuance activity. 

J.7 Requirements for Park Design Plans 
 

 
Park facilities and amenities constructed by or on behalf of the Township may include, but are 

not to be necessarily limited to all of the following features. 

J.7.1 Township-Wide Parks 

Any facilities described under the following sub-sections for Local and Community 
Parks may also apply to a Township park depending upon the nature of the park and 
its purpose in the overall parks and open space system. Township wide parks can be 
a variety of sizes and have a variety of purpose depending upon context and municipal 
setting. Regardless of this the intent is that such facilities are to be memorable places 
within the community whether it be for outstanding sporting and recreation facilities or 
for architecture, art, historical reference or cultural significance. Facility requirements 
and design standards will be determined on a site-specific basis at the time of Park 
Concept Plan preparation. 

 



 

170 

 

J.7.2 Community Parks 

Community Parks may also contain some, or all of the following park features: 

 

• Designs shall include sustainable features including recycled products, water and 
energy conservation features and locally manufactured products wherever possible 

• Sports fields for Senior and Junior Play - including soccer pitches, softball or slow-pitch 
diamonds complete with park features and furnishings such as backstops and 
boundary fences, goal posts, players benches and spectator bleachers. 

• Any combination of 2 or more major athletic facilities including: baseball, softball/slow 
pitch, soccer pitches, rugby grounds, field or box lacrosse, tennis courts, bowling 
greens or other structured sport facility 

• Public art or historical display features 
• Park identification signs and signs for information and regulations 
• Shaped landforms, berms and drainage swales 
• Areas of tree preservation or rehabilitation planting 
• Planting designs of trees and shrubs to provide shade, interest and emphasis within the 

park 
• Playground apparatus including junior and senior play elements with a clear 

emphasis on barrier-free design 
• Water splash pad or other water play feature to serve a broader community area 
• Basketball and hard surface multi-purpose courts 
• Gazebos, picnic shelters or other seasonal structures 
• Field houses/washroom buildings 
• Indoor Recreation Facilities and supporting parking facilities. 
• Parking on site and/or in combination with an adjoining school site 
• Three-Phase Electrical Supply and walkway lighting systems with isolation circuit 
• Walkway lighting and lighting for security at park structures 
• Floodlighting of major athletic facilities 
• 150mm water supply line, utility building for irrigation and water play infrastructure 
• Sanitary sewer service to park buildings 
• Landmark features of park architecture or public art 
• Large areas of unstructured parkland or naturalistic landscapes linked to the 

surrounding community and open space system 
• Trail heads and trail connections to the interconnected trail network 

 
 

J.7.3 Neighbourhood Parks 

• Designs shall include sustainable features including recycled products, water and 
energy conservation features and locally manufactured products wherever possible 

• Sports fields for Senior and Junior Play - including soccer pitches, softball or slow-pitch 
diamonds complete with park features and furnishings such as backstops and 
boundary fences, goal posts, players benches and spectator bleachers. 

• Play Courts for junior play, full or half courts for basketball or other sports 
• Playground apparatus including junior and senior play elements 
• Pathways, sitting areas and park furnishings 
• Passive open grassed areas for unstructured activities 
• Shade structures and park architecture 
• Public art or historical display features 
• Park identification signs and signs for information and regulations 
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• Shaped landforms, berms and drainage swales 
• Areas of tree preservation or rehabilitation planting 
• Planting designs of trees and shrubs to provide shade, interest and emphasis within the 

park 
• Sub-surface storm and sanitary sewer systems 
• 50 mm diameter water service and utility building for irrigation and water play 

infrastructure 
• Single-Phase Electrical Supply and walkway lighting systems with isolation circuit 

 
 

J.7.4 Park Concept Plan and Facility Fit 

Working with the recommendations of the Master Plan, staff consultation and the 
relevant planning documents, the developer shall engage the professional services of 
a qualified, OALA registered Landscape Architect to prepare a Park Concept/ Facility 
Fit Plan during the preliminary stages of engineering design and master servicing for 
the subdivision and the preparation of the Draft Plan of Subdivision. 

 

The Concept Plan shall demonstrate, at a minimum, that: 

• Park configuration and size is suitable to accommodate the park design program 
identified by the Master Plan as modified by the Township from time to time, 

• Sufficient setbacks as depicted and described in order to buffer residents from active 
recreational uses. 

• Setbacks for active facilities shall generally be a minimum of 20 metres from residential 
property to the edge of the recreational use and 15 metres from the street line of 
neighbouring roads. 

• General setbacks shall not limit the flexibility of Township in determining larger or 
smaller setbacks as may be deemed reasonable for the design of individual park 
programs and circumstances. 

• Orientation of facilities and layout meets with Township standards. 
• Tree preservation requirements will be addressed in accordance with the approved 

Tree Preservation and Enhancement Plans and related documents as submitted for 
the subdivision. 

• The general relationship of park grading and drainage to the surrounding subdivision 
conforms to Township requirements and general approval. 

• Display any encumbrance made necessary by the development engineering of the 
subdivision. 

 

• Required services for the future construction of the park are verified and generally 
located on the Concept Plan. 

• Surface and sub-surface stormwater and sanitary drainage systems are available 
and can accommodate the predicted needs of the park development. 

• The Developer is responsible to secure any relevant approvals from all agencies 
(Hydro, Pipelines, Conservation Authority etc.) that may be affected by the plan. 

 

The developer/builder shall be required to display the approved Park Concept Plan in 
project sales offices. Any misrepresentation of the park design, or misleading portrayal 
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of park amenities displayed in sales pavilions or advertising media shall be the sole 
responsibility of the developer/builder.  

Prospective purchasers are to be encouraged to approach the Township directly for 
information on the timing and program of the park development. 

 

 

J.7.5 Construction Drawings 

At the municipality’s option, the developer shall engage the professional services of 
an OALA. registered Landscape Architect to prepare Detail Design/Technical 
Drawings to fully describe the construction of all park features. The costs of such 
professional services when requested are attributable to the legitimate park 
development costs assigned to the park project through Development Charges. The 
developer shall file a copy of a proposal for professional services with the Township 
for reference in the accounting of the project. These fees shall be distinct from those 
fees which may have been incurred as a developer cost in the processing of the 
subdivision and the production of the Park Concept/ Facility Fit Plan and subdivision 
engineering and servicing designs for park blocks. Proposals for professional park 
design fees shall anticipate up to three detail reviews by municipal staff of complete 
drawing packages submitted for a park development. Proposals are to receive 
Township agreement prior to detail design works being submitted for review. 

 

The following drawings shall be included at a minimum for all parks to be constructed, 
whether by the municipality or by the developer on behalf of the municipality: 

 

a. Existing Conditions Plan: Plans and construction drawings are to be prepared 
utilizing current engineering base information completed for the subdivision design 
along with current OLS survey information for existing legal boundaries and survey 
monuments and topographic features, spot elevations and contours. Such 
information shall include all features unique to the block of land including existing 
vegetation and geodetic elevations at the base of individual specimen trees. 

 

b. Layout Plan: the plan shall present an accurate representation of all works to be 
constructed for the park complete with dimensions and offsets tied to known legal 
lines for the block. Park facilities are to be shown in conformance with the minimum 
standards developed by the Township for facility layout. All materials and finishes 
for the park development are to be labelled and construction details cross 
referenced to Township of Centre Wellington standards or other technical details 
as may be suitable and required. 
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c. Grading Plan: the plan shall show current geodetic information of the existing 
grades and conditions at 0.25 metre interval contour lines.  Grading plans shall 
show the ultimate finished grades for all facilities and components of the proposed 
park. Grades shall be shown for all sports-fields and shall illustrate current 
standards for field grading and drainage in accordance with Township Standards. 
Grading design shall be done in recognition of the pre-grade conditions and 
structural fill preparation established for the park. The grading plan shall show all 
areas requiring additional engineered fill for construction of the park facilities. Spot 
elevations shall be shown to adequately describe all pathway construction, curbs, 
walls and edges and drainage swales through soft landscape areas. The grades 
to be achieved at drainage inlets are to be clearly shown on the plans. 

 

d. Servicing Plan: the plan shall show all necessary underground servicing to allow for 
the function of park facilities in accordance with current codes and best industry 
practices. The Servicing plan shall show all services, connections and crossings 
within the park block in context to each other and the development of the park and 
its features. Sewer systems shall be illustrated complete with descriptions of pipe 
materials and dimensions as well as all pipe crossing and inlet invert elevations. 
Local sub-drains required for park facilities are to be illustrated as to their location 
and connection to the main system of drainage. Water supply systems shall be 
illustrated with all necessary pipe dimensions, backflow prevention devices, 
chambers, meters, pipe reducers and appurtenances. All cross references for 
details and OPSD are to be clearly understood from the plans. 

 

e. Planting Plan: Plans will be prepared illustrating all tree, shrub and groundcover 
plantings proposed for the park. Plantings shall be accurately represented as to 
the extent of planting beds and the location of specimen trees relative to park 
features, servicing and paving. The planting plan shall include the contour grades 
of the proposed park development to ensure accuracy of context for planting. 

 

Particular care is to be taken in the selection of plant species to conform to 
the details and standards of the Township Public Forest Policy and the intent 
for landscape development in context to the surrounding environment as 
expressed in Section 1 herein. Emphasis is to be placed upon the inclusion 
of native and indigenous species in park designs and to limit the extent of 
maintenance required to manage the park effectively. All areas of seeding 
and sodding shall be illustrated clearly by the plan. 

 

f. Irrigation Plans and Details: Irrigation Plans are to be produced by a Certified Irrigation 
Designer in general conformance to the standards of the Township. The irrigation plan is 
to be specifically reviewed with Township operations staff to ensure the proposed 
equipment and controllers are complementary to existing systems currently maintained by 
the Township and that systems represent current technology for water conservation. The 
Township encourages the design of irrigation systems supported or entirely operated 
through the conservation of rainwater or water generated by other park facilities. 
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g. Electrical Plan: Plans are to be prepared by an independent electrical consultant 
with established municipal experience in the design of lighting systems for parks. 
The plan shall be prepared detailing the location and type of all walkways, parking 
area and sport lighting poles and fixtures. Plans and details shall be in 
conformance with the standards of the Township and shall reflect current rules and 
regulations with respect to electrical design. Electrical designs are to promote 
energy efficient and increased sustainability systems such as solar powered 
systems or LED lighting systems. 

 

h. Construction Details: Detail drawings are to be provided to fully explain the methods 
of construction for all elements of the park. The details shall, at a minimum, comply 
with the performance standards established in the Township’s construction detail 
standards as shown in Section 3. Other details as may be necessary to explain the 
full extent and implications of the park construction shall be included for the review 
of the municipality and its departments. Any overhead structures and load-bearing 
foundations are to be reviewed and certified by a Structural Engineer. 

 

Drawings shall be prepared in a format compatible to the Township’s GIS mapping 
systems wherever possible. Such drawings are to be submitted at the time of issuance 
for tender and at the completion of construction as “As-Built” records, to be retained as 
a permanent record for the project. 

 

The developer will retain the services of a professional engineer to perform storm sewer 
design for the park including sizing of pipe, catch basin elevations and inverts, to be co-
ordinated with the grading plans of the subdivision.  

 

J.8 Design and Construction Standards  
 

The Township of Centre Wellington has established minimum standards for park design 
and construction. Applicants and consultants are to assure themselves that they are 
working from the most current versions of these documents in the preparation of park 
plans and construction documents for submission to the municipality. 

 

These details are not intended to be prescriptive in all cases but rather are intended to 
assure a baseline of quality which may be improved upon at the suggestion of the 
applicant and with the agreement of the Township on a case-by-case basis. The general 
intent of the standards is to assure the appropriate configuration and construction of 
recreational facilities, the design of attractive and environmentally responsible parks 
and open spaces and to promote cost effectiveness and the reduction of long-term 
maintenance and life cycle costs. The following is a discussion of park development 
guidelines for which these standards can apply. 
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J.8.1 Sustainable Design 

The Township of Centre Wellington encourages the inclusion of sustainable and 
“green” design strategies wherever possible. Park designs are to have regard for 
contemporary approaches to sustainable design wherever possible. Designs shall 
promote the use of native plant materials; the reduction of maintenance loads and 
machine use; the conservation of storm water and its quality treatment in on site 
devices such as bio-swales and infiltration galleries; the re-use of potable water 
through grey- water and other water re-use systems; the use of durable recycled 
products for site furniture and park features. 

 

J.8.2 Public Safety by Design 

Design of park features and recreational facilities shall conform to local, provincial and 
national regulations and recommendations for the health and safety of park users and 
those who maintain park systems. The most recent C.S.A Z614 standards for 
playground safety as well as Township standards for setbacks and run-out areas for 
active sports facilities are to be applied to the design of parks. Park design shall have 
regard for the inclusion of the recognized approaches and principles of Crime 
Prevention Through Environmental Design (CPTED). 

 

J.8.3 Design for Accessibility 

It is the policy of the Township to provide barrier free access to all municipal facilities 
wherever it is practicable and wherever possible to design parks for the universal use 
and appreciation of all constituents. Park design will address barrier free access by 
eliminating or providing alternatives to stairs, curbs and other obstructions. Such 
alternatives shall be in conjunction with the primary circulation route wherever possible 
rather than separated by significant distances. The experience of the park is to be 
similar for all users. Park design will also consider the inclusion of features, activities 
and facilities to engage the full range of users. Integrated design elements are 
encouraged to provide a complete and inclusive park experience for all potential 
visitors. 

 

• All park design should take into consideration appropriate Accessibility Design 
Guidelines. 

• All park facilities including athletic fields will be accessible wherever possible. 
• Playground structures for Neighbourhood Parks should present opportunities for 

universal play.  
• Inclusive play areas are intended for Community and Township Wide Parks. These 

parks may offer associations with a Community Centre or other public building offering 
support for special needs requirements and may be sites for organized, inclusive, 
programming. 

• Pavements within parks are to be barrier free. Trails are to utilize barrier free pavement 
surfaces to the extent possible for the type/class of trail being constructed. 

• Maximum slope for ramps and walkways will conform to the Ontario Building Code, 
Accessibility for Ontarians with Disabilities Act and the Township Standards. 



 

176 

 

 

J.8.4 Site Grading and Drainage 

Responsibility for site grading and subsurface drainage design is shared between the 
developer and Township. Grading and drainage are to be undertaken in accordance 
with construction drawings and specifications as prepared by a qualified Landscape 
Architect. Standards to which earthworks are undertaken shall respond to the 
structural integrity requirements of facilities and the future maintenance requirements 
of the Township. 

• Subsurface drainage and sewer works will be installed complete with the required 
catch basins, manholes and connection to subdivision storm sewer system. 

• Grading design is to be developed to afford sheet drainage of water wherever feasible 
in order to facilitate infiltration for surrounding soils. Sheet drainage shall be designed 
in a reasonable and sensible fashion within sub-drainage areas of the park block. It is 
not the intent to avoid a sewer system but to achieve balance between the use of 
overland flow and piped systems. Grading shall ensure that drainage is contained 
within the park block and is not shed onto neighbouring private properties. 

• Drainage requirements of the park will be determined early in the engineering design 
process of the subdivision to eliminate the use of culverts. Catch-basins/ inlet 
structures are to be placed at sufficient intervals and in sufficient quantity to ensure 
that there are no areas of trapped drainage within the site and to avoid deep swales 
with steep side slopes. 

• Engineered fill, free of Topsoil organics is required underneath all paved surfaces, 
playgrounds and ball diamond infields. Fill is to be placed and compacted to 95% 
S.P.M.D.D. in 200mm lifts. Completed filling works are to be tested and the results 
submitted to the Township. 

• Turf-grass swales will be graded to a 2% slope along their length whenever possible.  

• Slopes and berms will be graded to a maximum 4:1 slope for ease of maintenance. 
Level turf-grass areas (except purpose-designed athletic fields) will have a minimum 
slope of 2% for drainage purposes. 

• Natural turf sport fields will be graded to 1.5% slopes and crowns as described by 
technical drawings. 

• A 300mm topsoil layer is required under all grassed areas. Topsoil may be thicker in 
uniform compacted layers. A balanced grading program of topsoil stripping and sub-
grade cutting and filling is to be undertaken for a park development. Trapped 
pockets of organic material are not to be created. 

• All park areas are to be finished with fine grade and sod with the exception of 
preserved natural areas and areas of environmental rehabilitation. 

 

J.8.5 Setbacks to Facilities 

All recreation sport field facilities including run-out areas, playgrounds and play courts 
will be sited so as to ensure a minimum setback from the facility perimeter to adjacent 
residential property lines of 30 metres for ball diamonds and 20 metres for other 
facilities. This space may contain grading, drainage and buffer planting as required to 
ensure the performance of the facility and the protection of adjoining facilities or 
properties. Athletic facilities shall be designed in consideration of the impacts of the 
activity of the gameplay and will generally not be sited directly adjacent to roads where 
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this setback must be increased to 40 metres or 2.4 metre high fencing provided to 
prevent conflict with traffic. 

 

J.8.6 Athletic Field Facilities 

Sports fields will be sited in their most favourable orientation and with symmetrical 
grading design. Design is to consider configurations that will minimize noise 
disturbance to adjacent residents. Field dimensions may vary with classification and 
use, but must always include the required clearance from neighbouring properties and 
adjacent park uses. 

 

The relationship and foul ball risks associated with the placement of backstops will be 
carefully considered to avoid risk impacts on other park facilities. Lighted sports fields 
may be provided only in Community or Township-Wide parks and shielded; dark sky 
compliant lighting will be provided to prevent spillage onto adjacent residential 
properties. Lights will be controlled by activation circuits and timers for automatic shut-
off at park closing hours. 

 

J.8.7 Ball Diamonds 

• Field measurements are to be in accordance with the appropriate Township standard 
detail for the level of play provided. 

• Run-out area shall be 6 metres around perimeter containing no grade changes or 
obstacles. The perimeter of the outfield is to be assumed as extending from the line of 
the backstop and line fence. 

• Home run fence in outfield allows run-off distance to be reduced to perimeter line. 
• Home run fence to be 1.5m minimum in height. 
• Optimum orientation should place home plate facing to the north-east. 
• Grading to be crowned at centreline or sheet draining from infield to outfield. 
• Infield should be centre crowned from the pitching location at 2%. 
• Outfield is to be centre crowned at minimum1.5% consistently from infield to outfield 

fence to avoid grade separation of outfield positions. 
• Engineered fill is required under entire infield to sub-grade level to accept infield 

mixture depths, and for backstop and bleacher sitting areas. 
• Backstop and line fence footings are to be founded in suitable soils. Size and 

dimension of footings for structure bearing posts and supports are to be reviewed by 
a Structural Engineer based upon soils testing for the site. 

 

 

J.8.8 Soccer Fields 

• Field measurements are to be in accordance with the appropriate Township 
standard detail for the level of play provided with 5 metre run-out areas for field 
perimeters. 

• Orientation of north-south direction between goals is considered optimal for sun 
orientation. 
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• Grading – centre-crowned and sloping to sides at maximum and minimum 1.5 % 
slope for natural turf fields. 

• Non-crowned fields are not acceptable for senior play. 
• Senior competitive fields are to be irrigated and sub-drained. Fields may be 

constructed of specialty sand/soil mixes where recommended and directed by the 
Township. 

• Perimeter line markings are to be provided using powdered chalk or other 
environmentally safe compound. 

 

J.8.9 Playgrounds 

Playgrounds are to be set back 20 metres at their perimeter from any residential 
property lines. Junior play-spaces may be set back at 10 metres were approved by the 
Township. Play areas are to be set back from street lines of local roads by a minimum 
of 15 metres and 20 metres from the street line of a collector road where the boulevard 
will also act as a buffer. Grading around playground areas is to be designed to allow 
visual surveillance into the play area from the road and surroundings. No dense 
evergreens will be planted near playground areas where views may be obstructed, 
and safety of users be affected. 

 

• Playground equipment design will suit the age group intended to be served. 
• Playgrounds shall include safety signage indicating the appropriate age range for the 

use of the equipment and contact information for the Township with regard to 
maintenance and security. 

• Equipment to be manufactured from steel treated with a durable powder paint finish. 
• Equipment design and clearances are to conform to CSA standards, latest edition. 
• Play equipment and resilient surfacing is to be enclosed within a curbed/edged area, 

set to level to prevent the drifting of materials. 
• Resilient surfacing is to conform to C.S.A. Standards for the drop-heights included in 

the equipment provided. 
• Sub-surface drainage of flexible perforated PVC pipe in clear 10mm diameter stone 

drainage bed near perimeter of curb/edged so as not to conflict with play structure 
posts. From perimeter of enclosure the drainage pipe is to be solid PVC connected to 
a nearby catch basin or storm sewer at minimum 1% slope. 

• Sitting areas are to be provided within hard surface area to allow for ease of 
supervision for the entire play area. 

• Shade is to be provided through a structure or shade-trees  

 

 

 

J.8.10 Hard Surface Play Courts 

Tennis courts, basketball courts and other multi-purpose hard surface play areas will 
be provided in Community Parks where sufficient space separation is available to 
minimize noise impacts from bouncing balls on adjacent residential neighbourhoods 
and where a reasonable space separation is possible from children’s playground 
equipment. Lighted play courts may be provided in Community Parks only with a timer 
for light control.  
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J.8.11 Water Spray Features 

Spray pads or similar water play features may be provided in Community Parks or 
Neighbourhood Parks. Water supply, plumbing and drainage will conform to 
requirements of the Township of Centre Wellington’s Plumbing Permit requirements 
and will be housed in an above-grade utility building. 

 

• Water supply to be potable water only.  
• Water Meter, backflow prevention device and all appropriate valves as required are to 

be housed in an above grade utility building whenever feasible.  
• Drainage to be connected to sewer system. Standing water is not to be a feature of 

the water play facility. The facility shall drain freely to an inlet structure(s). 
• Activated by timer with manual activation and shut-off capabilities. 
• Nonslip pavement or non-slip rubberized surface. 

 

J.8.12 Seating Areas 

Benches, waste receptacles, bicycle racks and picnic tables will be provided in park 
shelters, along pathways and at activity locations in support of uses within the park. 
Park furniture will be selected and approved on a site-by-site basis and in response to 
specific urban design and community design for the area. Furnishings for general use 
are to be cost-effective, durable and vandal resistant using recycled materials 
wherever possible. Site furniture for high profile sites and historical areas shall be 
selected in response to the specific design theme and historical reference of the area 
they are installed.  

 

• Seating areas will be provided in association with active and intensive park uses 
and be barrier free. 

• Trees will be planted near seating areas to provide shade for comfort of users. 
• Benches selected will be comfortable, durable, low maintenance and vandal resistant. 
• Waste receptacles and recycling stations will be sufficiently large to minimize the 

need for excessive pickup requirements. 
• Site furniture will be permanently mounted.  
• Site furniture will provide for barrier free access. 

 

 

J.8.13 Parking Areas 

Typically parking lots will be paved in asphalt with a cast-in-place concrete barrier curb 
or defined by precast concrete/recycled rubber bumper curbs. The use of permeable 
paving and designs promoting storm water infiltration for parking area construction is 
encouraged by the Township. Granular parking lots may be provided in less formal 
parklands and open spaces and where it is deemed that the characteristic of free-
draining granular is more desirable. Parking stalls shall be a minimum of 3 metre x 6 
metre with a 6.5 metre wide circulation lane. 
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• Subsurface drainage and connection to storm sewer is typically required for all parking 
lots enclosed by a poured concrete curb, with surface draining toward the inlet structures 
at 2% minimum slope. 

• Poured barrier curbs shall be a minimum of 150mm above finished surface of asphalt 
parking lot. 

• Dropped/depressed curbs are to be a minimum of 2.5 metres width and will be 
provided in direct association with handicapped parking stalls, with appropriate 
connection to walkways. 

• The number of and design thereof for Handicapped parking spaces will 
conform to the County of Wellington Accessibility Design Guidelines. 

• Line painting (100mm wide) will be provided on asphalt surfaces to identify each 
parking stall using yellow O.P.S. standard traffic paint. 

• Granular Parking Lots shall have pre-cast concrete or recycled plastic bumper curbs, 
each to identify one parking space. 

• Curb units are to be pinned in place 300mm inside of perimeter of the parking area to 
afford ease of edge maintenance and grass cutting. 

• Granular parking lots will be at a minimum 2% slope.  
• Granular base shall be a minimum compacted depth of 250mm depth of approved 

coarse aggregate compacted to 98% Standard Proctor Density. 
• Paving surface will be two courses of asphalt (30mm HL3A and 50mm HL8). 
• Compaction and materials testing is to be carried out and all base material and paving 

certified by an accredited testing agency. 
• Gravel parking lots will have a minimum 250mm depth of approved coarse aggregate 

finished with a 50mm layer of 19mm crushed stone compacted to 98% Standard Proctor 
Density. 

• Use of solar technology, where applicable, is encouraged. 
 

 

J.8.14 Pedestrian Walkways 
NOTE: The location and design of walkways is to conform with the Centre Wellington 
Trails Masterplan. Consultants must reference to that document in addition to the 
following: 

 

Walkways will be provided within parks to connect recreation facilities or to provide 
amenity and accessibility to passive areas in a convenient, safe and barrier-free 
manner. Parks should have a defined entrance visible within the streetscape. The 
park entrance should be visible and convenient with regard to access to the site 
and the likely desire lines expected from park users. The pavement surface for 
walkways within new parks and redeveloped parks shall be asphalt, except within 
naturalized areas limestone, screenings may be permitted. 

 

Park users should have a clear view of approaching pedestrian and vehicular traffic 
on adjacent roadways. Proper connections will be made to municipal sidewalks, 
roadways, and open space linkages where appropriate.  Seating areas and other 
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pedestrian pavement surfaces may be of asphalt, concrete or combination thereof, as 
dictated by site conditions and design intent. 

 

J.8.15 Tree Planting 

In addition to protecting the existing vegetation that is designated for preservation 
within parkland, new tree planting will be provided to support existing natural 
landscapes, remediate and recover existing landscapes, enhance community 
aesthetics and design objectives for the park, provide shade and shelter for park users, 
define space and to generally support environmental quality. A mixture of deciduous 
and coniferous trees will be provided, in consideration of the facilities being 
accommodated and the intent of the park design. 

 

• Emphasis is to be given to the planting of native trees and those indigenous to the 
area. 

• Tree planting will be designed to allow visibility and surveillance into the park from the 
street and surrounding neighbourhood. Public safety will be considered through the 
principles of Crime Prevention Through Environmental Design (CPTED). 

• Shade trees will be provided adjacent to sitting areas, playgrounds, parking lots and 
in other locations where comfort zones are desirable. 

• Parkland will focus on accommodating a diversity of native trees, flowering species 
and specimen trees which may not be typically used for street tree planting. 

• Trees shall generally be a minimum 50-70mm caliper for deciduous shade trees, and 
2.5 metres height for coniferous trees. 

• Extensive shrub planting and floral displays requiring high levels of maintenance are 
to generally be avoided: except where approved as appropriate as features in 
Community or Township-wide Parks; or as gateway features approved in accordance 
with the municipality’s ability to maintain them. 

 

The Developer will provide at least 1 tree and the required soil habitat zone for each 
residential unit built. 

 

K URBAN FOREST 

 – TREE PLANTING & ESTABLISHMENT 
 
 
Note: The Centre Wellington Public Forest Policy is the overall guiding document related 
to development and the Urban Forest.  No tree shall be removed without prior written 
approval from the Township of Centre Wellington.  Where tree preservation has been 
determined to be impractical based upon consultation with the Township, the 
replacement of trees will be determined through review and approval by the Township of 
Centre Wellington of an accepted Tree Planting Plan. 
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K.1 Urban Forest Requirements 

 

K.1.1 New Residential - Street Tree Planting Minimum Requirements 
The Developer will provide at least 1 tree and the required soil habitat zone for each residential 
unit built. 
 
All tree planting on private lands must include a restrictive covenant or equivalent to protect the 
tree and soil habitat zone. 

 

K.1.2 Cash-in-Lieu Payments 
Where the Developer cannot meet the minimum targets for tree planting on residential streets 
and active parkland, the Township will accept a cash-in-lieu payment for the value of the tree/s, 
required soil volume/s, installation and maintenance costs established through the Letter of 
Credit process for large, medium and small stature trees. 
 
Where the cash-in-lieu payment is greater than 20% of the minimum target, the Developer will 
demonstrate to the Township that all planting options have been considered before the 
Township will accept the cash-in-lieu payment. Cash-in-lieu payments to the Township will be 
made at the time of Initial Acceptance of the street trees. 
 

K.1.3 Species Diversity & Selection 
Species diversity and selection are key elements in the creation of a sustainable urban forest. 
Recognizing that cities are cultural creations, a sustainable urban forest that maximizes 
community benefits for the lowest cost, supports the planting of native and non-native species in 
the appropriate location. No one species can exceed 10% of the total planted trees.  No more 
than 6 trees of any one species shall be planted in a row. The Township may request changes 
and substitutions through the design of the Landscape Plans.     
 

K.2 Pre-Construction Process 

 

K.2.1 Draft Plan Review 
At the time of Draft Plan Review, the Developer’s Consultants will provide a Preliminary Tree 
Planting Plan showing how the minimum tree planting requirements, of 1 tree per residential unit 
(or other stated requirement), will be prepared for review and comment by Township Staff.  
 

K.2.2 Street Tree Planting Plan 

 
Street Tree Planting Plan  

At the time of submission of the detailed engineering drawings, the consultant will provide the 
Township with a Tree Planting Plan (TPP) for review. The drawing will show the proposed:  
road, lot, driveway, boulevard, proposed utility locations (sanitary, water, storm, hydro, front 
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yard infiltration facilities, telecommunications, and gas layout information) along with the all 
known proposed aboveground infrastructure (all street furniture including sidewalks, driveways, 
community mailbox locations, telecommunication pedestals, utility structure/buildings, streetlight 
poles, conduits, ductwork, hydro vaults, gas valves and all utility crossings).   

 

K.2.3 Approved Street Tree Planting Plan 
The landscape architectural consultant will continue to submit Street Tree Planting Plans to 
coincide with engineering submissions where these are revised and may affect the Street Tree 
Planting Plan, until the Township’s Development Engineering advises that the Plan has been 
accepted.  At this point the approved plan will become the Approved Street Tree Planting Plan. 

 

K.2.4 As-Recorded Street Tree Planting Plan 
Street trees are considered one of the assets that the Centre Wellington is required to include in 
their reporting of municipal assets to the federal government.  In addition, street trees are part of 
the urban infrastructure fabric compiled from Developer submission requirements.  

As-Recorded Street Tree Planting Plans will be a requirement for achieving Final Acceptance 
on a street-by-street basis.  The Developer’s consultant team are required to submit these 
because a number of actions during the build-out of a stage of subdivision may cause 
acceptable deviations from the Approved Street Tree Planting Plan, including: 

 

• Driveways not constructed according to plan at the decision of individual builders, 
necessitate street tree relocations. 

• Changes to the location of other municipal infrastructure and utilities approved after the 
Approved Street Tree Planting Plan is achieved. 

• Developer’s contractor responds to homeowner requests for new tree plantings that were 
not approved. 

• During the time between the Developer achieving the Approved Street Tree Planting Plan 
and the street tree planting within a given stage of subdivision, street trees may be planted 
in locations not previously approved, and existing boulevard trees forming a part of the 
Approved Street Tree Planting Plan may have previously been removed, and. 

• Other changes which may occur during the planning and construction of stages of 
subdivision, following approval of the street tree planting plan e.g. Modifications to the 
Approved Draft Plan of Subdivision, etc. 

• Trees are to be identified in an AutoCAD DWG format drawing file. This drawing must be 
georeferenced to the UTM Zone 17, NAD 83 projection and datum with an accuracy in 
accordance with Ontario Regulation 216/10 Section 14(2). The drawing must indicate 
removed trees and new trees to be planted. A schedule indicating the species of tree to be 
planted and its caliper/diameter at breast height shall be provided in an excel spreadsheet 
format.   
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K.3 Post Construction Process  
 

K.3.1 Maintenance & Warranty 
The Developer will provide all required maintenance to ensure that after the two year 
establishment period, all trees are healthy, growing vigorously and have a fully established root 
system that no longer requires regular, supplementary watering. The Developer will be 
responsible for the maintenance and related costs until Final Acceptance of the trees. The 
Township will be responsible for maintenance after Final Acceptance of the trees. 
 
Through the development of a community stewardship watering program or scheduled 
maintenance the Developer will ensure all trees are watered on a weekly basis and provided 
with 10 gallons (40 litres) of water per week. All planted trees will receive supplementary 
watering from the first day of May to the last day of September. Additional weekly watering 
and/or an increased watering may be required if drought conditions exist. 
 
The Developer’s Maintenance Contractor will also inspect and maintain all of the planted trees 
after the first growing season. This will include the inspection of the tree stakes, any corrective 
maintenance, removal of broken or dead branches, the maintenance of the mulched area 
including the correction of mulch deficiencies (removal of volcano mulching, topping up low 

mulch, etc.), and the approved educational material will be left with each resident.  All 
maintenance work will be done to the Centre Wellington Standards. 

 

Prior to Final Acceptance, the Developer’s Maintenance Contractor will carry out all of the 
required work for the first growing season, and all tree stakes will be removed. After the 
completion of the first year of maintenance, and during the active growing season June 1st to 
September 30th, the Developers Landscape Architect will complete an inspection of all trees 
using the Site Inspection Report and provide a written report to the Township of Centre 
Wellington concerning the maintenance, health and vigour of the trees. 
 
The maintenance period will cover two full growing seasons.  

 

K.3.2 Final Acceptance 
After two full growing seasons from the Initial Acceptance the Developer’s Landscape Architect 
will request an inspection for Finial Acceptance during the active growing season (June 1st to 
September 30th). 
 
Prior to the site meeting, the Developer’s Landscape Architect will provide the Final Acceptance 
Certificate  signed and dated stating that all of the trees as per the plan are established, healthy 
and growing vigorously, no longer require supplementary watering, and all other requirements 
during the warranty period have been carried out. Assessment of plant vigour will be based, in 
part, on evidence of regular watering throughout the warranty period and the extent of new 
growth which is consistent with this regular watering. 

At Final Acceptance, all street trees must meet the following acceptance criteria: 

• All staking materials to be removed. 

• Organic mulch placed a minimum of 50 mm deep over the tree pit.  No mulch is to be in 
contact with the trunk of the tree as per the Township Standard Planting Details. 
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• Planting depth to be completed in accordance with the Township Standard Planting 
Details and relative to finished grade and elevation of topmost structural root, in 
accordance with Canadian Nursery Trades Association standards. 

• Trees to have proper form and branching for the species.   

• All dead wood shall be pruned and removed prior to inspection.   

• All suckering and adventitious growth to be removed prior to inspection. 

• Trees must show evidence of continuous growth and establishment since the Initial 
Acceptance.   

• Trees shall be in good general health, free of mechanical bark injuries, no evidence of 
disease and overall, structurally sound. 
 

The Developer’s Landscape Architect will set up a site inspection, which will include the 
Developer’s Landscape Architect and a Township Community Services Representative. 
 
When all issues have been addressed, the Township will approve the Final Acceptance 
Certificate and the Township will assume full responsibility for the trees on Township lands and 
their maintenance. With the approval of Final Acceptance, the Developer may request to have 
the remaining amount (value of the supply and install of the trees and two years maintenance) 
of the Letter of Credit reduced). Where trees have been planted on other public or private lands, 
the Developer’s Consultant will inform the owners that the trees are now their responsibility. 
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APPENDIX A 

Standard Detail Drawings 
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FLEXIBLE RESTRAINED
COUPLING (TYP FOR 2)

NEW BRANCH REDUCING PVC WYE
FITTING. ALL JOINTS TO BE
MECHANICALLY RESTRAINED
(200x200x150mm SHOWN FOR
REFERENCE)

FLOW
MAINLINE WATERMAIN

(DIA. VARIES, 200mm SHOWN FOR REFERENCE)
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FLOW

5xØ UPSTREAM
(MIN)

2xØ DOWNSTREAM
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SS VICTAULIC
COUPLING

FLxFL GATE VALVE c/w VALVE BOX CAST INTO
STRUCTURE LID. BOX TO BE LOCATED DIRECTLY
OVER GATE VALVE OPERATOR. (TYP FOR 2)

INSTALL LINK SEAL AND GROUT
BOTH SIDES. (TYP FOR ALL
CHAMBER PENETRATIONS)

NEW BURIED  MJxMJ GATE VALVE
c/w VALVE BOX (SIZE TO MATCH
MAINLINE DIAMETER)

0.7
5m

(M
IN

)
FLxFL FLOWMETER PER CENTER WELLINGTON APPROVED
SUPPLIERS, SIZED TO MATCH WATERMAIN DIAMETER. LOCATION
TO BE ADJUSTED TO MAINTAIN 5Ø UP/2Ø SPACING
REQUIREMENTS.

FLO
W

FLOW

CONCRETE THRUST
BLOCK PER OPSD
1103.010 (TYP FOR
ALL BENDS)

1800 x 2400mm PRECAST CONCRETE CHAMBER AS PER OPSD 1101.012. SIDES
AND TOP OF CHAMBER TO BE COMPLETELY WATERPROOFED WITH BLUESKIN
AND PRIMER APPLIED IN ACCORDANCE WITH MANUFACTURERS
RECOMMENDATIONS

1:75

PRESSURE TRANSMITTER W/ PRESSURE GAUGE
AND TEMPERATURE SENSOR

300x300x150mm SUMP, SLOPE FLOOR
OF CHAMBER TOWARDS SUMP AT MIN
1.0% SLOPE

ALUMINUM ACCESS
LADDER PER OPSD 406.010
c/w LADDER UP SAFETY
EXTENSION.

FL x FL METER IN CHAMBER

TWO PIECE FRAME AND
COVER PER OPSD
402.030

PVC SS (SCH 10 304L) PVCSS

1.0m
(MAX.)

OPT 2: SUMP PUMP AND
FLOAT SWITCH.  SEE
FLOOD PROTECTION
NOTES

M

NEW NEMA 4X CONTROL PANEL ENCLOSURE (IN
GREEN) ON CONCRETE PAD, LOCATION TO BE
FIELD DETERMINED.  SEE ELECTRICAL AND
CONTROLS DRAWINGS

WP
GFCI

UNIT FAN HEATER
MOUNTED TO
CHAMBER CEILING

UNIT DEHUMIDIFIER.  EXTEND
DRAIN TO CHAMBER SUMP SEAL CONDUIT

PENETRATIONS PER
DETAIL, THIS DRAWING

2.4m

TWO PIECE FRAME AND
COVER PER OPSD 402.030

SECTION A

CONCRETE FRAME ADJUSTMENT RINGS.
PROVIDE A MIN. OF 2. WATERPROOFING
MEMBRANE TO EXTEND UP THE SIDES OF
THE ADJUSTMENT RINGS

VA
RI

ES
(1

.5-
1.8

m)

INSULATE ENTIRE EXTERIOR SURFACE OF CHAMBER
TO 1.5m BELOW GRADE WITH 50mm RIGID FOAM
INSULATION

127mm VALVE BOX TO SURFACE. BOX TO BE
CAST INTO CHAMBER LID DIRECTLY ABOVE
GATE VALVES (TYP FOR 2)

ALUMINUM ACCESS LADDER PER OPSD
406.010 c/w LADDER UP SAFETY EXTENSION.

150mm DEEP SUMP PIT. SLOPE FLOOR OF CHAMBER
TOWARDS SUMP AT MIN 1.0% SLOPE.

SUPPLY AND INSTALL STAINLESS STEEL FLANGE  SUPPORT
ANCHORED TO CHAMBER FLOOR WITH HILTI ANCHORS
(TYP FOR 3)

0.3
m
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IN

)

150mm CLEAR STONE BEDDING FULLY
WRAPPED IN NON-WOVEN GEOTEXTILE ON
UNDISTURBED NATIVE SOIL.

PVC SS (SCH 10 304L) SS

0.4
5m

(M
IN

)

FLxFL FLOWMETER PER CENTER WELLINGTON APPROVED
SUPPLIERS, SIZED TO MATCH WATERMAIN DIAMETER. LOCATION TO
BE ADJUSTED TO MAINTAIN 5Ø UP/2Ø DOWN SPACING
REQUIREMENTS.

FLxFL GATE VALVE c/w VALVE BOX CAST INTO STRUCTURE
LID. BOX TO BE LOCATED DIRECTLY OVER GATE VALVE
OPERATOR. (TYP FOR 2)

NEW DIRECT MOUNT DISCHARGE
PRESSURE TRANSMITTER AND
PRESSURE GAUGE.
SEE DETAIL, THIS DWG

OPT 1: 50mm PVC DRAIN TO STORM SEWER @ MIN 1.0%
SLOPE. PROVIDE BACKWATER VALVE AND STAINLESS
STEEL GRATE AT INLET WITHIN SUMP PIT.
(SEE FLOOD PROTECTION NOTES)

1:25

PVC

SUMP PUMP
REFER TO NOTES.

50mm COMBINATION CHECK
 AND ISOLATION VALVE

50mm RESTRAINED PVC TEE
CAPPED FOR CLEAN OUT.

50mm  PVC
DISCHARGE PIPE TO
STORM @ 1.0% SLOPE
(MIN)

APPLY ADEKA WATER
STOP.

1.2
m

(m
in)

SS WALL
MOUNTED PIPE
SUPPORT
(TYPICAL).

WALL MOUNTED IP68
ELECTRICAL
DISCONNECT SWITCH
FOR SUMP PUMP.

WALL MOUNTED IP68  JUNCTION BOX
C/W LEVEL SWITCHES .

AIR BLOCK
RELIEF HOLE.

20

SUMP PUMP DETAIL

FLOOD ALARM.  MOUNT
FLOAT 50mm ABOVE
CHAMBER FLOOR

PUMP OPERATING
FLOAT MOUNTED AT
FLOOR LEVEL

NTS

VENT MANIFOLD

LINE DIAMETER TO MATCH
INSTRUMENTS
25mm SS BALL VALVE
FOR TEST TAP/DRAIN

NOTES

1.     PROVIDE MECHANICAL SUPPORT FOR
INSTRUMENTS IN ACCORDANCE WITH
SUPPLIERS RECOMMENDATIONS.

PRESSURE GAUGE AND TRANSMITTER
INSTALLATION

WELD THREAD-O-LET

SS ISOLATION BALL VALVE
(TYP. 2)

PRESSURE GAUGE

PRESSURE TRANSMITTER

NTS

ELECTRICAL CONDUIT
PENETRATION DETAIL
NTS

MULTI COMPONENT
POLYURETHANE SEALANT
AND CEMENT PARGING ON
INTERIOR AND EXTERIOR.

150mm W.W.M. IN CENTER OF
PAD (50mm EMBEDMENT)

6 MIL POLYETHELENE SHEETS

300 mm GRANULAR 'A' COMPACTED TO
100% SPMDD IN 150 mm LAYERS

50 mm RIGID INSULATION

15
0m

m
(m

in)

GENERAL NOTES:
1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE NOTED.
2. ENGINEER TO DESIGN SIZE OF CHAMBER LINE IN CONSIDERATION OF NEED FOR FLOWMETER TO MAINTAIN ACCURACY AT LOW FLOWS WHILE ALSO

CONSIDERING FIRE FLOW CAPACITY CAN BE MAINTAINED THROUGH THE CHAMBER. SEE TABLE 1 FOR SUGGESTED FLOWMETER SIZING, SUBJECT TO
CONFIRMATION OF FIRE FLOW CAPACITY.

3. DRAWINGS INDICATE MINIMUM CLEARANCES.  EXACT DIMENSIONS WILL VARY DEPENDING ON LINE DIAMETER. MINIMUM CLEARANCES ARE TO BE MAINTAINED.
4. A MINIMUM OF TWO (2) CONCRETE ADJUSTMENT RINGS ARE TO BE PROVIDED UNDER THE CHAMBER FRAME AND COVER.  SHOULD SITE CONDITIONS REQUIRE

MORE THAN TWO (2) ADJUSTMENT RINGS, A CAST IN PLACE OR SUFFICIENTLY SIZED PRECAST CHAMBER RISER SHALL BE USED.
5. SUPPLY, PLACE AND MAINTAIN SHEETING, BRACING AND SHORING AS REQUIRED TO SUPPORT SIDES OF EXCAVATIONS TO PREVENT MOVEMENT IN

ACCORDANCE WITH THE MINISTRY OF LABOUR REQUIREMENTS.
6. THE CONTRACTOR SHALL BE RESPONSIBLE FOR PROTECTION OF EXCAVATIONS WHERE REQUIRED TO PREVENT ADVERSE EFFECTS OF RAIN OR ANY OTHER

WEATHER CONDITIONS ON EXPOSED EXCAVATIONS.
7. THE CONTRACTOR SHALL BE RESPONSIBLE FOR DEWATERING OF ALL EXCAVATIONS.
9. THE CONTRACTOR IS RESPONSIBLE FOR TEMPORARY SUPPORT AND/OR RELOCATION OF EXISTING UTILITIES AND SHALL PRESERVE/PROTECT ALL EXISTING

UTILITIES DURING CONSTRUCTION. EXCAVATION IN CLOSE PROXIMITY TO EXISTING SERVICES WHICH ARE TO REMAIN SHALL BE BY HAND.
10. ALL DUCTILE IRON PIPES, VALVES, AND FITTINGS SHALL BE FULLY WRAPPED IN A PETROLATUM TAPE AND MASTIC SYSTEM INSTALLED IN ACCORDANCE WITH

MANUFACTURERS RECOMMENDATIONS. THIS APPLIES TO BOTH BURIED AND IN CHAMBER COMPONENTS.
11. ALL PIPE MATERIAL WITHIN CHAMBER SHALL BE SCHEDULE 10 304L STAINLESS STEEL PER ASTM A312.
12. EXISTING TREES AND SHRUBS WHICH ARE NOT TO BE REMOVED SHALL BE PROTECTED DURING ALL PHASES OF CONSTRUCTION.
13. ALL TOPSOIL SHALL BE STOCKPILED SEPARATELY FROM OTHER EXCAVATED MATERIAL BY THE CONTRACTOR. UNDER NO CIRCUMSTANCES SHALL THE

CONTRACTOR USE TOPSOIL FROM ANY SOURCE AS BACKFILL IN A TRENCH.
14. ALL AREAS DISTURBED BY CONSTRUCTION SHALL BE RESTORED TO ORIGINAL CONDITIONS OR BETTER. GRASS AREA DISTURBED TO BE RESTORED WITH

MINIMUM 150mm TOPSOIL AND SOD.
15. ALL ROAD SURFACES DISTURBED BY CONSTRUCTION SHALL BE REINSTATED AS PER THE TOWNSHIPS MINIMUM ASPHALT RESTORATION REQUIREMENTS.

EQUIPMENT NOTES:
1. FLOWMETER:  ABB WATERMASTER (BI-DIRECTIONAL FLOW, AC POWER SUPPLY, 4-20mA AND PULSE TOTALIZER)
2. ENCODALIZER: SCADAMETRICS MBE SUITABLE FOR USE IN CONNECTING THE FLOWMETER TO NEPTUNE R900 AMI SYSTEM
3. PRESSURE TRANSMITTER: FOXBORO IGP10, OR APPROVED ALTERNATE
4. WATER TEMPERATURE SENSOR: ABB SENSYTEMP TSP 300 WITH TREADED THERMOWELL, OR APPROVED ALTERNATE
5. SUMP PUMP (OPTION 2): BARNES SP33 c/w FLOAT SWITCH
6. FLOOD ALARM FLOAT SWITCH: BARNES, FLYGT, OR APPROVED ALTERNATE
7. LIQUID FILLED PRESSURE GAUGE: ASHCROFT DURAGAUGE OR APPROVED ALTERNATE
8. CHAMBER HEATER: CEILING MOUNTED 120v UNIT WITH BUILT IN THERMOSTAT. KING ELECTRIC KBP 1230 OR APPROVED ALTERNATE.
9. CHAMBER DEHUMIDIFIER: 120v STAND ALONE PLUG IN UNIT WITH PRE-WIRED HUMISTAT. DRAIN CONNECTED TO SUMP PIT. LEGEND BRANDS RESTORATION

DRIZAIR 1200 OR APPROVED ALTERNATE.
10. FLOWMETER, PRESSURE TRANSMITTER, AND TEMPERATURE SENSOR TO BE SPECIFIED AND INSTALLED TO ACHIEVE IP68 RATING.

ELECTRICAL NOTE:
1) THE EXACT LOCATION FOR THE CHAMBER LIGHT, LIGHT SWITCH,

AND LOCAL DISCONNECTS ARE TO BE FIELD DETERMINED.
LOCATION OF SWITCH TO BE ACCESSIBLE FROM CHAMBER LID.

FLOOD PROTECTION NOTES
1) CHAMBER EXTERIOR TO BE FULLY WRAPPED IN WATERPROOF MEMBRANE AND PRIMER APPLIED IN ACCORDANCE WITH THE

MANUFACTURERS RECOMMENDATIONS.  MEMBRANE SHALL EXTEND ONTO BASE SLAB AND ACCESS RISER.
2) CHAMBER FLOOD ALARM FLOAT SWITCH TO BE INSTALLED 50mm ABOVE CHAMBER FLOOR ELEVATION
3) OPTION 1: IF GRADES PERMIT SUMP TO DRAIN BY GRAVITY TO NEARBY STORM SEWER, PROVIDE 50mm PVC DRAIN TO STORM SEWER c/w

P-TRAP, INTERNAL BACKWATER VALVE (WATTS BV-1000),AND SS GRATE AT INLET
4) OPTION 2: IF SUMP CANNOT BE DRAINED BY GRAVITY, STORM SERVICE, SUMP PUMP AND FLOAT IS REQUIRED. SUPPLY AND INSTALL

BARNES SP33 c/w FLOAT SWITCH IN ACCORDANCE WITH DETAIL, THIS DWG AND CONNECT TO STORM SERVICE.
5) CONTRACTOR SHALL INVESTIGATE POTENTIAL FOR CHAMBER DRAIN BY GRAVITY AND PROVIDE DETAILS ON GRAVITY DRAIN LENGTH AND

SLOPE TO TOWNSHIP FOR REVIEW AND APPROVAL.

FLOWMETER SPOOL VS. MAINLINE DIAMETER

*FOR MAINS LARGER THAN 150mm, THE FLOW METER SPOOL SHALL BE
ONE NOMINAL PIPE DIAMETER SMALLER THAN THE MAINLINE DIAMETER.

MAINLINE DIAMETER FLOWMETER SPOOL
DIAMETER

100mm 100mm

150mm

200mm

250mm

300mm

150mm

150mm

200mm

250mm
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GENERAL:

ELECTRICAL DRAWING NOTES

1. ALL ITEMS REQUIRED BUT NOT SHOWN ON THE DRAWINGS THAT ARE NECESSARY FOR A COMPLETE
ELECTRICAL INSTALLATION SHALL BE SUPPLIED AND INSTALLED AS REQUIRED.

2. NOTES COVER CONTRACTOR’S SUBMITTALS TO ENGINEER INCLUDING BUT NOT LIMITED TO INTERFERENCE
DRAWINGS, SHOP DRAWINGS, SHOP DRAWINGS FOR TEMPORARY WORKS, CONSTRUCTION SCHEDULE,
SAMPLES, SAFETY PLAN, ADMINISTRATIVE SUBMITTALS, CHECKOUT PLAN, RECORD DRAWINGS,
CONSTRUCTION FACILITIES PLAN, QUALITY CONTROL PLAN, APPLICATIONS FOR PROGRESS PAYMENTS,
MANUFACTURER’S FIELD REPORTS, AND ENVIRONMENTAL CONTROLS.

3. BEFORE SUBMITTING TENDERS, CAREFULLY EXAMINE ALL DRAWINGS AND ALL SPECIFICATIONS HAVING A
BEARING ON THE WORK, VISIT THE SITE AND THOROUGHLY ASCERTAIN THAT THE WORK CAN BE CARRIED
OUT SATISFACTORILY WITHOUT ANY CHANGES TO THE DRAWINGS. NO EXTRAS WILL BE ALLOWED FOR
ANYTHING, WHICH WOULD HAVE BEEN REVEALED IN THE COURSE OF SUCH AN EXAMINATION.

4. ELECTRICAL EQUIPMENT, CONTROLS EQUIPMENT AND INSTRUMENTATION SUPPLIED AND INSTALLED SHALL
COMPLY WITH THE LATEST VERSIONS OF THE FOLLOWING STANDARDS, CODES AND REGULATIONS:
- ONTARIO ELECTRICAL SAFETY CODE (OESC)
- CANADIAN STANDARDS ASSOCIATION (CSA)
- CANADIAN ELECTRICAL CODE (CEC)
- STANDARDS COUNCIL OF CANADA (SCC)
- ELECTRICAL AND ELECTRONIC MANUFACTURERS ASSOCIATION (EEMAC)
- INSTITUTE OF ELECTRICAL AND ELECTRONIC ENGINEERS (IEEE)
- INSULATED POWER CABLE ENGINEERS ASSOCIATION (IPCEA)
- NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)
- NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
- WORKPLACE SAFETY AND INSURANCE BOARD (WSIB)
- MEASUREMENTS CANADA

5. COMPLY WITH LATEST ELECTRICAL SAFETY AUTHORITY BULLETINS. WHILE NOT IDENTIFIED AND SPECIFIED
BY NUMBER HERE, BULLETINS ARE TO BE CONSIDERED AS FORMING PART OF RELATED STANDARDS.

6. COMPLY WITH LATEST REGULATIONS OF THE NATIONAL BUILDING CODE, AND THE REQUIREMENTS OF ALL
APPLICABLE MUNICIPAL AND PROVINCIAL CODES AND REGULATIONS.

7. OBTAIN AND PAY FOR ALL PERMITS AND FEES REQUIRED FOR THE EXECUTION AND INSPECTION OF THE
ELECTRICAL WORK AND PAY ALL CHARGES INCIDENTAL TO SUCH PERMITS.

8. SUBMIT TO INSPECTION DEPARTMENT OF ELECTRICAL SAFETY AUTHORITY NECESSARY NUMBER OF
DRAWINGS AND SPECIFICATIONS FOR EXAMINATION AND APPROVAL PRIOR TO COMMENCEMENT OF WORK.
IN ADDITION, IF REQUIRED BY THE INSPECTION DEPARTMENT OF ELECTRICAL SAFETY AUTHORITY, PREPARE
AND SUBMIT ANY OTHER DRAWING REQUIRED FOR APPROVAL.

9. ARRANGE AND PAY FOR ALL SPECIAL INSPECTION OF EQUIPMENT SPECIFIED AS REQUIRED.
10. FURNISH A CERTIFICATE OF ACCEPTANCE FROM INSPECTION DEPARTMENT ON COMPLETION OF WORK.

CORRECT INSTALLED WORK AS DIRECTED BY AUTHORIZED INSPECTOR OF AUTHORITIES HAVING
JURISDICTION. NOTIFY ENGINEER PRIOR TO MAKING CHANGES.

11. USE NEW MATERIALS AND EQUIPMENT UNLESS OTHERWISE SPECIFIED.
12. PROVIDE MATERIAL AND EQUIPMENT OF SPECIFIED DESIGN AND QUALITY, PERFORMING TO PUBLISHED

RATINGS AND FOR WHICH REPLACEMENT PARTS ARE READILY AVAILABLE.
13. EQUIPMENT AND MATERIALS TO BE CSA CERTIFIED. ALL ELECTRICAL PRODUCTS SHALL BE TESTED,

CERTIFIED AND LABELED IN ACCORDANCE WITH A CERTIFICATION PROGRAM ACCREDITED BY THE
STANDARDS COUNCIL OF CANADA. WHERE THERE IS NO ALTERNATIVE TO SUPPLYING NON-CSA EQUIPMENT,
OBTAIN SPECIAL APPROVAL FROM THE APPROPRIATE INSPECTION AUTHORITIES.

14. PROVIDE LAMINATED OR FRAMED COPIES OF THE AS-CONSTRUCTED SINGLE LINE DIAGRAM(S) IN ALL
ELECTRICAL ROOMS.

15. AT ALL TIMES KEEP THE PREMISE FREE FROM ALL ACCUMULATIONS OF DEBRIS RESULTING FROM THE
ELECTRICAL WORK.

16. ALL ELECTRICAL WORK SHALL BE CARRIED OUT BY QUALIFIED, LICENSED ELECTRICIANS OR APPRENTICES
UNDER DIRECT SUPERVISION OF A QUALIFIED ELECTRICIAN AS PER PROVINCIAL RULES AND REGULATIONS.

17. ALL ELECTRICAL WORK SHALL BE CARRIED OUT BY A CONTRACTOR WHO HOLDS A VALID ELECTRICAL
CONTRACTOR LICENSE.

18. CONTRACTOR SHALL BE RESPONSIBLE FOR THE SAFETY OF HIS WORKMEN AND THE EQUIPMENT ON THE
PROJECT IN ACCORDANCE WITH ALL APPLICABLE SAFETY LEGISLATION PASSED BY FEDERAL, PROVINCIAL,
AND LOCAL AUTHORITIES GOVERNING CONSTRUCTION SAFETY. THE MORE STRINGENT REGULATIONS SHALL
PREVAIL

19. USE CUTTING METHODS LEAST LIKELY TO DAMAGE CONSTRUCTION TO REMAIN OR ADJOINING
CONSTRUCTION.

20. TO MINIMIZE DISTURBANCE OF ADJACENT SURFACES, USE HAND OR SMALL POWER TOOLS DESIGNED FOR
SAWING OR GRINDING, NOT HAMMERING AND CHOPPING.

21. CUT AND DRILL FROM EXPOSED OR FINISHED SIDE INTO CONCEALED SURFACES TO AVOID MARRING
EXISTING FINISHED SURFACES.

22. DO NOT USE CUTTING TORCHES UNTIL WORK AREA IS CLEARED OF FLAMMABLE MATERIALS.
23. CONTRACTOR SHALL TAKE CARE WHEN USING A TORCH TO CUT STEEL WELDED OR BOLTED TO

STRUCTURAL MEMBER SO AS TO CUT FLUSH WITH BUT NOT DAMAGE THE STRUCTURAL MEMBERS.
24. ALL HANGER AND SUPPORT MATERIAL SHALL BE REMOVED BACK TO THE PRIMARY STRUCTURAL SUPPORT

MEMBER.
25. ALL ELEVATED EQUIPMENT AND MATERIALS TO BE DEMOLISHED SHALL BE CAREFULLY LOWERED(NOT

DROPPED) BY MEANS OF TEMPORARY RIGGINGS. CONTRACTOR SHALL NOT OVERLOAD ANY ELEMENTS OF
EXISTING STRUCTURE DURING THE RIGGING OPERATION.

26. ALL OPEN CONDUIT KNOCKOUTS, HOLES OR UNUSED HUBS IN ELECTRICAL BOXES AND ENCLOSURES SHALL
BE PROPERLY PLUGGED WITH SUITABLE BLANKING DEVICES THAT MAINTAIN THE NEMA RATING OF THE BOX
OR ENCLOSURE.

CABLES AND WIRES:
1. LUGS, TERMINALS, AND SCREWS USED FOR TERMINATION OF WIRING TO BE SUITABLE FOR COPPER

CONDUCTORS.
2. MAINTAIN PHASE SEQUENCE AND COLOUR CODING THROUGHOUT. COLOUR CODE TO CSA C22.1.
3. NUMBER AND SIZES OF WIRES AND ASSOCIATED RACEWAYS INDICATED ARE A GUIDE ONLY AND ARE NOT

NECESSARILY THE EXACT NUMBER AND SIZES REQUIRED. WIRE OR CABLE SIZES SMALLER THAN INDICATED
ARE NOT ACCEPTABLE

4. LOW VOLTAGE UNARMOURED WIRE AND CABLE (1000 V AND BELOW)
- ACCEPTABLE MANUFACTURERS: PHILLIPS CABLES LIMITED, NEXANS CANADA INC., PRYSMIAN GROUP,
UNITED WIRE OF CANADA.
- CONSTRUCTION: STRANDED, ANNEALED COPPER CONDUCTORS, RWU90 CROSS-LINKED POLYETHYLENE
(XLPE) INSULATION FOR ALL CABLES OUTSIDE OF BUILDINGS AND RW90 CROSS-LINKED POLYETHYLENE
(XLPE) INSULATION FOR CABLES WITHIN THE BUILDING UNLESS NOTED OTHERWISE.
- DIRECT BURIED INSTALLATIONS OR INSTALLATIONS IN DIRECT BURIED POLYETHYLENE PIPE:
CROSS-LINKED POLYETHYLENE (XLPE), RWU90 INSULATION.
- INSULATION RATING: 1000-VOLT RATING MINIMUM FOR 600V SYSTEMS, 600V RATING MINIMUM FOR
SYSTEMS BELOW 500V. WHERE CONDUCTORS SHARE THE SAME CONDUIT OR RACEWAY AS OTHER CABLES,
INSULATION RATING SHALL MATCH THE HIGHEST INSULATION RATING CABLE WITHIN RACEWAY/CONDUIT.
- STANDARD: CSA C22.2 NO. 38.
- MINIMUM CONDUCTOR SIZES: UNLESS OTHERWISE INDICATED, #12 AWG FOR POWER, CONTROL, AND
CURRENT TRANSFORMER CIRCUIT.
- MULTI-CONDUCTOR CABLES: PVC FLAME RETARDANT JACKET OVERALL, FLAME TEST RATED.

5. PROVIDE WIRE AND CABLE ACCORDING TO THE DRAWINGS AND ELECTRICAL SYSTEM REQUIREMENTS.
6. PULL CABLE INTO DUCTS, CONDUITS AND CABLE TRAYS IN ACCORDANCE WITH CABLE MANUFACTURER’S

RECOMMENDATIONS. USE PATENTED CABLE GRIPS SUITABLE FOR CABLE TYPE, OR PULLING EYES
FASTENED DIRECTLY ONTO CABLE CONDUCTORS

7. LIMIT PULLING TENSION AND MINIMUM BENDING RADII TO THOSE RECOMMENDED BY MANUFACTURER.
8. PREVENT DAMAGE TO CABLE JACKETS BY UTILIZING ADEQUATE LUBRICANT WHEN PULLING CABLES

THROUGH DUCTS AND CONDUITS.
9. CONNECT CABLES TO ELECTRICAL BOXES AND EQUIPMENT ENCLOSURES LOCATED IN WET OR SPRINKLED

AREAS WITH WATERTIGHT CABLE CONNECTORS.
10. FACILITATE MAKING OF JOINTS AND CONNECTIONS BY LEAVING SUFFICIENT SLACK IN EACH CONDUCTOR AT

PANEL BOARDS, OUTLET BOXES AND OTHER DEVICES.
11. ALL FEEDER WIRING SHALL BE CONTINUOUS FROM ORIGIN TO PANEL TERMINATION WITHOUT RUNNING

SPLICES IN INTERMEDIATE PULL BOXES OR CHAMBERS. NO SPLICING IS PERMITTED UNLESS IS REVIEWED
AND APPROVED BY THE ENGINEER AND OWNER. SUFFICIENT SLACK SHALL BE LEFT AT THE TERMINATION
POINT TO MAKE PROPER CONNECTIONS TO THE EQUIPMENT.

CONDUITS:
1. SUPPLY AND SET OF ALL SLEEVES AND INSERTS FOR CONDUIT AS REQUIRED.
2. RIGID PVC CONDUIT: CONDUIT, INCLUDING ELBOWS AND FITTING, SCHEDULE 40 WALL THICKNESS, SOLVENT

WELD CONNECTIONS, BY IPEX INC., THOMAS & BETTS OR APPROVED EQUIVALENT.
3. RIGID PVC CONDUIT CONNECTORS: ADAPTER TYPE WITH THREADED MALE PORTION, BY IPEX INC., THOMAS &

BETTS OR APPROVED EQUIVALENT.
4. CONNECT CONDUITS TO ELECTRICAL BOXES AND ELECTRICAL EQUIPMENT ENCLOSURES IN WET OR

SPRINKLERED AREAS WITH WATERTIGHT CONDUIT CONNECTORS.
5. INSTALL CONDUITS TO CONSERVE HEADROOM IN EXPOSED LOCATIONS AND CAUSE MINIMUM INTERFERENCE

IN SPACES THROUGH WHICH THEY PASS.
6. INSTALL EXPOSED CONDUITS SYMMETRICAL WITH BUILDING CONSTRUCTION AND WITH ACCEPTED BENDS

OR PULL BOXES WHERE CONDUITS CHANGE DIRECTION.
7. INSTALL CONDUITS AND FITTINGS SURFACE MOUNTED.
8. ATTACHED EXPOSED CONDUITS IN PLACE WITH GALVANIZED STEEL HANGERS ONE-HOLE STRAPS SPACED

AT 1300 MM CENTRES MAXIMUM. GROUP CONDUITS TOGETHER WHENEVER POSSIBLE. USE GALVANIZED
STEEL HANGERS AND SUPPORTS. PERFORATED STRAPS ARE NOT ACCEPTABLE.

9. PROVIDE PIPE SPACERS FOR EXPOSED CONDUITS ON CONCRETE OR MASONRY WALLS.
10. PROVIDE DRILL-IN TYPE EXPANSION BOLTS AND MACHINE SCREWS FOR SUPPORTING HANGERS AND

STRAPS.
11. SIZE CONDUITS ACCORDING TO INSPECTION AUTHORITY REQUIREMENTS.
12. ROUTE CONDUITS TO AVOID BEAMS, COLUMNS, AND OTHER OBSTRUCTIONS.
13. CLEAN CONDUIT RUN WITH AN ACCEPTED CLEANER EQUIPPED WITH A MANDREL.
14. PROVIDE PULL CORDS IN CONDUITS WITH 1000 MM SLACK AT EACH END.

GENERAL:

INSTRUMENTATION DRAWING NOTES

1. THIS DRAWING IS TO BE READ AND UNDERSTOOD IN CONJUNCTION WITH ALL OTHER PLANS AND DOCUMENTS APPLICABLE TO THIS PROJECT.
2. SUPPLY, INSTALL AND TEST ALL INSTRUMENTS AND ELECTRICAL COMPONENTS SHOWN ON THIS DRAWING.
3. CONTRACTOR SHALL FURNISH, INSTALL, AND COMMISSION ALL EQUIPMENT, LABOUR, MATERIAL, TOOLS, AND PROVIDE ALL NECESSARY SUPERVISION AND

OTHER SERVICES AS REQUIRED TO EXECUTE THE WORK AND TO REALIZE THE INTENT OF PROJECT SCOPE.
4. ALL ITEMS REQUIRED BUT NOT SHOWN ON THE FIGURES OR NOT MENTIONED IN THE SPECIFICATIONS THAT ARE NECESSARY FOR A COMPLETE AND

FUNCTIONAL SYSTEM SHALL BE SUPPLIED AND INSTALLED AS REQUIRED.

CABLES:

1. SUPPLY, INSTALL, TEST AND COMMISSION ALL CABLES FOR NEW LOADS AND INCOMING CABLES. UNLESS OTHERWISE INDICATED. MINIMUM CONDUCTOR
SIZE FOR POWER CABLES SHALL BE #12 AWG AND #14 AWG FOR CONTROL CABLES.

2. ANALOG SIGNALS:
A. ANALOG SIGNALS ARE 4-20 MA INPUTS RECEIVED FROM FIELD INSTRUMENTS.

B.  SINGLE PAIR CABLE: FOR INDIVIDUAL INSTRUMENT CIRCUITS USE SINGLE-PAIR SHIELDED CABLES WITH 600V INSULATION. NO.16AWG TWISTED
STRANDED COPPER, EQUAL TO BELDEN 1118A.

C. MULTI-PAIR CABLES: FOR MULTIPLE INSTRUMENT CIRCUITS, USE MULTI-PAIR. SHIELDED CABLES INDIVIDUALLY SHIELDED, COMPLETE WITH OVERALL
SHIELD, NO. 18AWG, 600V INSULATION, EQUAL TO BELDEN 1051.

D. SHIELDS: SIGNAL SHIELDS SHOULD HAVE ONE GROUND POINT LOCATED AT THE POWER SOURCE UNLESS OTHERWISE RECOMMENDED BY THE
INSTRUMENT EQUIPMENT MANUFACTURER. SHIELDS SHOULD BE CONTINUOUS THROUGH CABINETS, PANELS, AND JUNCTION BOXES.

E. COLOUR CODING:

I. POSITIVE: WHITE

II.  NEGATIVE: BLACK.

F. THE POWER SUPPLY CONNECTION FOR EACH INDIVIDUAL FIELD DEVICE CIRCUIT SHALL BE WIRED THROUGH A FUSE OR CIRCUIT BREAKER TO
ENSURE THAT A WIRING FAULT OF ONE FIELD DEVICE DOES NOT ADVERSELY AFFECT THE OPERATION OF OTHER DEVICES SHARING THE SAME POWER
SUPPLY

3. DC DIGITAL SIGNALS:
A. DC DIGITAL SIGNALS SHALL BE 24 VDC ORIGINATING FROM CONTACT INPUTS.

B. SINGLE PAIR CABLE: FOR INDIVIDUAL CONTACT CLOSURE CIRCUITS USE SINGLE PAIR, TWO INCH LAY, TWISTED #16 AWG, 19 X 29 STRAND COPPER
CONDUCTORS CSA LABELLED CABLE AT 600 VOLTS WITH RW90 INSULATION WITH PVC JACKET.

C. MULTI-PAIR CABLE: FOR MULTIPLE CONTACT CLOSURE CIRCUITS USE MULTI-PAIR CABLES MADE UP OF INDIVIDUAL SINGLE PAIR TWO INCH LAY,
TWISTED, #16AWG, 19 X 29 STRAND COPPER CONDUCTORS CSA LABELLED TRAY CABLE AT 600 VOLTS WITH RW90 INSULATION WITH PVC JACKET.

D. COLOUR CODING - FIELD:

I. BLUE (+).

II. BLUE (0V)

E.  COLOUR CODING - PANEL:

I.  BLUE (+)

II.  BLUE (0V)

III.  DC SIGNAL GROUNDING CONDUCTOR: GREEN WITH WHITE STRIPE

4. LUGS, TERMINALS, AND SCREWS USED FOR TERMINATION OF WIRING TO BE SUITABLE FOR COPPER CONDUCTORS.
5. NUMBER AND SIZES OF WIRES AND ASSOCIATED RACEWAYS INDICATED ARE A GUIDE ONLY AND ARE NOT NECESSARILY THE EXACT NUMBER AND SIZES

REQUIRED. WIRE OR CABLE SIZES SMALLER THAN INDICATED ARE NOT ACCEPTABLE.

DMA CONTROL PANEL:
1. SUPPLY AND INSTALL THE DMA CONTROL PANEL ENCLOSURE AS SHOWN IN THE DRAWINGS. PANEL SHOULD BE CSA CERTIFIED AND SHALL HAVE A MINIMUM

NEMA 4X RATING, SUITABLE FOR OUTDOOR INSTALLATION.
2. THE PANEL SHALL BE PROVIDED WITH A PADLOCK KIT. THE PANEL SHALL BE PROVIDED WITH SUITABLE INSULATION WITH BREATHER.
3. THE PANEL EXTERIOR, ALONG WITH ALL EXTERNAL JUNCTION BOXES, SHALL BE PAINTED IN GREEN EXCLUDING THE VIEWING WINDOWS.
4. SUPPLY AND INSTALL ALL COMPONENTS INSIDE THE PANEL AS INDICATED IN THE PANEL BILL OF MATERIAL. SUPPLY AND INSTALL ALL THE REQUIRED

ACCESSORIES AND MOUNTING HARDWARE FOR ALL THE ITEMS.
5. PROVIDE SHOP DRAWINGS FOR THE CONTROL PANEL TO BE REVIEWED BY THE CONSULTANT/ENGINEER. THE CONSULTANT/ENGINEER RESERVES THE RIGHT

TO REARRANGE THE COMPONENT LAYOUT DURING THE SHOP DRAWING REVIEW.
6. SUBMIT FINAL RECORD AS-BUILT DIAGRAMS AT COMPLETION OF PROJECT.  INCLUDE CHANGES MADE DURING FIELD INSTALLATION AND START-UP.

CONDUITS:
1. ENSURE THAT THE CONDUITS AND RELATED ACCESSORIES COMPLY WITH ALL RELEVANT SECTIONS OF CSA C22.2.
2. ANALOG AND 24 VDC DISCRETE SIGNALS: ANALOG 4-20 MA SIGNALS AND 24 VDC DISCRETE SIGNALS SHALL NORMALLY BE IN SEPARATE CONDUITS. AN

EXCEPTION TO THIS REQUIREMENT MAY BE MADE IN CASES WHERE IT WOULD CAUSE PARALLEL CONDUIT RUNS TO THE SAME DEVICE AND COMBINING
SIGNALS WOULD ELIMINATE ONE CONDUIT. IN CASES WHERE THE EXCEPTION IS USED, BOTH THE ANALOG AND DISCRETE SIGNALS SHALL BE TWISTED
SHIELDED PAIRS AS DESCRIBED FOR ANALOG SIGNALS PREVIOUSLY IN THIS SECTION. THIS EXCEPTION WILL BE LIMITED TO 3 METERS ONLY.

3. AC DIGITAL AND CONTROL: AC DIGITAL SIGNALS AND AC CONTROL WIRING MAY OCCUPY THE SAME CONDUIT BUT ALL INSTRUMENT POWER CIRCUITS
SHALL BE ISOLATED BY A SEPARATE CONDUIT FROM ALL AC DIGITAL AND CONTROL CIRCUITS.

4. SPARE CONDUCTORS: SPARE CONDUCTORS IN EACH CONDUIT SHALL BE EQUAL TO 15% OF THE NUMBER REQUIRED FOR BOTH PRESENT AND (DEFINED)
FUTURE CONDITIONS, BUT IN NO CASE SHALL LESS THAN TWO SPARE WIRES OR ONE PAIR, BE PROVIDED. EACH CABLE SHALL HAVE 10% SPARE
CONDUCTORS BUT NOT LESS THAN TWO SPARE CONDUCTORS. SPARE CONDUCTORS SHALL BE TERMINATED ON A MARKED TERMINAL STRIP OR
CONNECTOR PIN AT EACH END.

5. SUPPLY AND SET ALL SLEEVES AND INSERTS FOR CONDUIT AS REQUIRED.
6. PROVIDE RIGID GALVANIZED STEEL CONDUITS, MINIMUM TRADE SIZE 19 MM FOR CONCEALED OR EXPOSED CONDUITS.
7. PROVIDE RIGID PVC CONDUIT FOR POWER AND CONTROL CABLES INCLUDING ELBOWS AND FITTING, SCHEDULE 40 WALL THICKNESS AND SOLVENT WELD

CONNECTIONS.
8. INSTALL EXPOSED CONDUITS SYMMETRICAL WITH BUILDING CONSTRUCTION AND WITH ACCEPTED BENDS OR PULL BOXES WHERE CONDUITS CHANGE

DIRECTION.
9. SIZE CONDUITS ACCORDING TO INSPECTION AUTHORITY REQUIREMENTS.
10. REAM CUT CONDUITS TO REMOVE BURRS; PAINT COMPLETED GALVANIZED STEEL JOINTS AND FIELD CUT THREADS WITH ZINC RICH PRIMER PAINT.
11. CLEAN CONDUIT RUN WITH AN ACCEPTED CLEANER EQUIPPED WITH A MANDREL.
12. PROVIDE WATERTIGHT, STEEL CAPPED BUSHINGS ON ENDS.
13. INSTALL CONDUITS AS PER CONDUIT MANUFACTURER'S RECOMMENDATION.
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