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About the use of this document.

This document is intended to provide direction for the preparation
of detailed designs for development applications within the
Township of Centre Wellington. It is the responsibility of the
consultant to ensure use of the latest version of this Development
Manual. When noted, consultation with Centre Wellington staff is
required to confirm applicable design standards.

Our Thanks To:

The Township of Centre Wellington wishes to express its
appreciation to the City of Kitchener, the Region of Waterloo and
the Town of East Gwillimbury for generously providing their
standards and drawings, many of which formed the base of
development for information identified within this manual.



May 2024 Revisions
For Municipal Services

The following table summarizes the major changes made to this document in 2024. Minor
changes due to typographical errors and/or slight rewording for clarity have not necessarily
been included in the summary.
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A.1 General

All required information listed below must be submitted with each engineering submission or the
submission will be returned to the applicant. The engineering submission shall reflect the entire
draft plan and external lands, as applicable.

It should be noted that whenever possible, the Ontario Provincial Standard Drawings (O.P.S.D)
shall be used for design and construction. Township of Centre Wellington Standard Drawings
shall apply for local conditions and where no O.P.S.D. is available. All standards shall be
appropriately noted on the pertinent engineering drawings.

The Consulting Engineer and/or the Developer shall ensure that the necessary Ontario
Provincial Standard Specifications (O.P.S.S.) and the O.P.S.D.’s are specified in the contract
documents for the contractor.

A.1.1 First Submission

A complete first submission for all development phases is required to be submitted by the
Consultant to Planning and Development Services after Draft Plan Approval. Any submissions
found to be incomplete will be returned to the Developer. Three (3) complete rolled sets of
engineering drawings must be submitted to Planning and Development Services Staff for
distribution.

Table 1: SUBMISSION DRAWINGS TABLE

Title Sheet

Existing Conditions and Removal plans

Phasing plan

General Plan(s) of the project showing all municipal services

Area grading plan showing all road and lot drainage provisions including adjacent properties

A storm sewer drainage and storm water management plan including the entire area to be
drained

A sanitary sewer drainage plan including the entire area to be serviced

Plan and profile of all proposed streets and services

Plans showing miscellaneous notes and details

Landscape Plans

Tree Preservation and Enhancement Plans

Erosion and Sedimentation Control plans

Composite Utility Plan

Streetlighting Plan

Such other plans as may be required

Signal Wiring Plan and Signalized Intersection Plan

Streetscape Plans (as required)

Pavement Marking/Parking/Signage Plan
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Three (3) copies of the following:

Stormwater Management Report.
Geotechnical Investigation.
Hydrogeological Report.

Arborist Report.

Design sheets for both storm sewer and sanitary sewers, including a digital copy of the Excel
spreadsheets, and Drainage Area Figures.

The first submission shall be distributed by Planning and Development Services. The
submission will be reviewed by the various departments and all comments will be sent to the
Planning Coordinator who will consolidate all the comments. A marked up copy of the drawings
and/or reports along with a letter consolidating all comments and issues will be sent to the
Consultant by the Planning Coordinator.

The Consultant shall revise the drawings as per Township comments and resubmit them to
Planning and Development Services as a second submission. Should the Consultant have any
guestions or concerns regarding the first submission comments and mark ups from the
Township, a meeting request or discussion can be held with the Planning Coordinator. If there
are no comments or concerns, a letter approving the drawings will be sent to the Consultant.

A.1.2 Second and Subsequent Submissions

The second and subsequent submissions shall be a revision of the previous submission based
on the Township’s comments. The Consultant shall submit the second submission to Planning
and Development Services as per the Submission Requirements Table once the revisions have
been made After the revisions have been addressed from the first submission, the consultant
shall circulate the second submission to all utility companies for comment. As part of the
second submission, the consultant shall provide Engineering copies of the letters sent to the
utility companies.

A letter from the Consultant addressing the comments and concerns sent by Planning and
Development Services staff as part of the first submission drawings and reports review shall

also be submitted with the second and any subsequent submission drawings. This letter shall
include a description of any additional changes made by the Consultant.

A.1.3 CLI — ECA Application

General Submission Requirements

When submitting an application to the Township for alteration of the wastewater collection or
stormwater management system in accordance with the MECP Consolidated Linear
Infrastructure (CLI) ECA review and approval process, follow the instructions below for all
application types and then follow the alteration type specific instructions for what is required.

Include a cover letter that must include:

e Applicant information (legal name and address)
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e Agent or consultant information (hame, title and address)
e Project information (subdivision, plan, project name)
¢ Identify and list the documents included in the submission.

All submissions must include digital copies of the items outlined below plus the specific
documents required for the alteration type:

o Title page with key plan

e Legal plan, site plan and general plans

e Final plan and profile drawings

e Detail drawings.

e Grading plans

e Erosion and sediment control plans, as per appendix A for the Township’s Stormwater
ECA

¢ Removals drawings, where applicable

e Source protection plan, where applicable

e Approval or permit requirements from the Township where applicable.

¢ Consultation and clearance with Grand River Conservation Authority, where applicable

Background

Ontario’s Ministry of Environment, Conservation, and Parks (MECP) is implementing the new
Consolidated Linear Infrastructure Environmental Compliance Approval (CLI ECA) process to
replace the current environmental compliance approvals framework for low-risk project that
meet the preauthorized criteria related to municipal wastewater and stormwater management
systems.

Most alterations to wastewater and stormwater infrastructure will meet preauthorized design
criteria that fall under the ECA process and will be reviewed and approved by the Township.
Non-standard or complex infrastructure changes may still require MECP approval. The applicant
must do their due diligence to ensure applications are prepared and submitted as required.

A.1.3.1 Stormwater Management System Alterations

The Township can authorize stormwater management system alterations when they conform to
what is permitted under the Township’s Environmental Compliance Approval (ECA). Stormwater
Management System ECA 098-S701. Other alterations require applications to the Ministry of
Conservation, Environment and Parks.

Applications must show compliance to the design criteria presented in this document and those
provided by the Ministry of Environment, Conservation and Parks.

Requirements to Apply

The application review process cannot begin until a complete application package is received.

Fill out the current version of applicable MECP forms (PDF):

e Form SwW1
e Form Sw2
e Form SW3
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Provide supporting documentation, as necessary, to meet the conditions of the Township’s ECA
to comply with MECP’s and Township’s design criteria.

e Application submissions must include:

o Inspection and testing plans that include procedure, equipment, schedule, safety
requirements, and emergency response plan. The Applicant should also be
aware of the Township’s Operation and Maintenance Standards which can be
made available.

Stormwater management report

Stormwater management plans

Storm sewer design sheets and drainage area plans

MECP pipe data form (PIBS 6238e) and/or support documentation
Alterations within high vulnerability WHPA require additional source water
protection design.

o Other reports, design sheets and plans as required.

O O O O O

It is the applicant’s responsibility to ensure that the most recent version of the MECP’s Record
of Future Alteration Authorized form(s) are used, as well as ensuring all applicable guidelines,
design standards, and specifications available at the time of design of an alteration are utilized
to demonstrate compliance. All drawings and forms must be signed and sealed by the licensed
Engineer responsible for the alteration.

A.1.3.2 Wastewater Collection System Alterations

The Township can authorize wastewater collection system alterations when they conform to
what is permitted under the Township’s Environmental Compliance Approval (ECA).
Wastewater Collection System ECA 098-W601. If the proposed design does not meet the
preauthorization criteria of the ECA, the application must be submitted to the Ministry of the
Environment, Conservation and Parks.

Applications must show compliance to the design criteria provided within this document and the
Ministry of Environment, Conservation and Parks.

Requirements to Apply

The application review process cannot begin until a complete application package is received.

Fill out the current version of applicable MECP forms:

e Form SS1
e Form SS2
e [FormAl

Provide supporting documentation, as necessary, to meet the conditions of the Township’s ECA
and to comply with MECP and Township design criteria.

e Application submissions must include:
o Inspection and testing plans that include procedure, equipment, schedule, safety
requirements and emergency response plan as per the MECP design criteria.
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The Applicant should also be aware of the Township’s Operation and
Maintenance Standards which can be made available.

Sanitary sewer design sheets and drainage area plans

MECP Pipe Data Forms (PIBS 6238e) and/or supporting documentation.
Sewage pumping station design report, where applicable

Alterations within high vulnerability WHPA require additional source water
protection design.

o Other reports, design sheets and plans as required.

O O O O

It is the applicant’s responsibility to ensure that the most recent version of the MECP’s Record
of Future Alteration Authorized form(s) are used, as well as ensuring all applicable guidelines,
design standards, and specifications available at the time of design of an alteration are utilized
to demonstrate compliance. All drawings and forms must be signed and sealed by the licensed
Engineer responsible for the alteration.

A.1.4 Final Submission

After final approval by the Township of the aforementioned submissions, the following is
required:

Three (3) complete sets of drawings.

One (1) complete set of drawings in 11 x 17 format.

Two (2) complete sets of sewer design sheets.

Two (2) USB Key’s and/or email link provided by the consultant for download of digital
copy of all drawings and final reports in .PDF and AutoCAD formats.

° Two (2) copies of the Contract Documents.

In addition to the above, three (3) complete copy of the following shall be submitted to Planning
and Development Services:

list of all drawings to be included as part of the Service Agreement.

list of all easements to be granted and all property to be conveyed to the Township.

all lots unsuitable for building purposes.

complete detailed cost estimate of all municipal services required (private side and public

side (Township Right-Of-Way (ROW)).

. listing all lots proposed to have infiltration measures (e.g. soak-away pits, foundation drain
collection systems, etc.).

° summary of tree compensation calculations.

A.1.5 “As-Recorded” Submission

“As-Recorded” drawings are to accurately reflect, both graphically and numerically, the true
conditions of the work described. If items described in the drawings were constructed in
variance to the designs illustrated in the approved proposed construction drawings, then the “As
Recorded” submissions should be revised and/or edited to accurately reflect how the work in
guestion was actually recorded/built. Text and numerical information included on the drawings
shall also be edited as required in conjunction with the graphics in their entirety.
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These drawings shall show the location both horizontally and vertically of everything which is
on, and under the lands to be accepted by the Township. As Recoded information to be
provided in GPS coordinates for all water, sanitary and storm system infrastructure (refer to
section A.10.4.14). All service connection inverts at the property line must be shown in table
form for each lot and block on its respective plan/profile drawing.

Two (2) sets of “As Recorded” drawings shall be submitted to Planning and Development
Services for Infrastructure Services review and approval. These drawings will be submitted
prior to the first Letter of Credit (LOC) Reduction Request. The LOC reduction will not be
processed until the as-recorded information has been received and approved by Infrastructure
Services.

The “As-Recorded” drawings shall be submitted on white paper full size hardcopy and
electronically on USB Key’s and/or email link provided by the consultant for download as both
AutoCAD and .PDF files.

The white paper full size hardcopy “As-Recorded” submission will contain the following listed
stand-alone drawings:

e General Plan(s) of the project showing all municipal services.

¢ Phasing Plan.

e Area Grading Plan showing all road and lot drainage provisions including adjacent
properties.

e A Storm Sewer Drainage and Stormwater Management Plan including the entire area to be

drained.

A Sanitary Sewer Drainage Plan including the entire area to be serviced.

Plan and profile of all proposed streets and services.

Plans showing miscellaneous notes and details.

Landscape Plans.

Tree Preservation and Enhancement Plans.

Sediment and erosion control plans.

Composite Utility Plans.

Streetlighting Plan.

Such other plans as may be required.

Signal Wiring Plan and Signalized Intersection Plan (as required).

Park and Community Trail Development/Grading Plan (as required).

A.1.6 Engineering Submission for Subsequent Phases

Prior to commencing construction with subsequent phases within a subdivision, engineering
design shall be updated to reflect updated design standards and as-recorded conditions in
earlier phases. Three (3) hard copies to be submitted to Planning and Development Services for
review and approval.
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A.2 Plans and Drawings

A.2.1 General Drawing Requirements

9)
h)

i)
)
K)
1)

m)

n)
0)
p)
a)

All drawings shall have the following:

All drawings are to be stamped and signed by the appropriate qualified professional, e.g.
Professional Engineer, Ontario Land Surveyor, Professional Architect, Landscape Architect,
etc.

North arrow shall be referenced on all drawings.

Title block, including a table for a list of revisions above the title block.

Legend (referencing linetypes, hatching, symbols, abbreviations, etc.).

Refer all data (Geodetic) to a standard Township Benchmark. A local site benchmark shall
also appear on drawings.

Lot numbering and block identification on all engineering drawings shall be the same as
shown on the approved Draft Plan.

Show all existing property lines (including bearings and distances), curb lines, right-of-
ways, easements, and street lines.

Show the direction of flow, diameter of pipe, manholes, culverts, road catchbasins and
rear yard catchbasins (if applicable) for all existing and proposed sewers.

Shaw all existing and proposed watermain sizes, along with valves and hydrants.
Show all existing and proposed sewer sizes, manholes and catch basins.

Show all existing and proposed lot numbers and blocks.

All storm drainage areas and runoff co-efficient to be indicated on a print of the storm
drainage area plan. Areas to be indicated in hectares.

All sanitary drainage areas and sanitary co-efficient to be indicated on a print of the
sanitary drainage plan. Areas to be indicated in hectares.

Existing information shall be shown in background or light line weight.

Proposed information shall be bolded or foreground line weight.

Chainage on a plan-profile shall increase from left to right.

Plan and Profile drawings.

A.2.2 Draft Plans

Draft Plans should be prepared in accordance with the guidelines provided on the Plan of
Subdivision Application.

A.2.3 Geodetic Control

Where required, a digital drawing file with the following spatial characteristics shall accompany
development applications:

Map Projection: Universal Transverse Mercator
Horizontal Datum: NAD83 Zone 17 North
Horizontal Units: Metres
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The graphics in the drawing must be geographically positioned to third order accuracy. The
Township’s horizontal control network (UTM NAD83) may be used as a control reference and
can be acquired from Asset Management staff.

The survey control maps contain the following information for each control point:

~poooTw

UTM Northing (e.g. 4759528.620metres).

UTM Easting (e.g. 643968.440 metres).

Marker Type (e.g. GPM, SCP, BM).

Marker ID (e.g. SCP-517).

Elevation (e.g. 179.812).

Description (e.g. northwest corner of lot 32 at property line).

A.2.4 Drawings Package

The drawings package to be submitted to Development and Planning Services for distribution to
the other departments shall include:

Title Sheet.

Existing Conditions and Removals plan.

Phasing Plan.

General Plan(s) of the project showing all municipal services (both Above Ground and
Underground Servicing Plans).

Area Grading Plan(s) showing all road and lot drainage provisions including adjacent
properties.

A storm sewer drainage and storm water management plan including the entire area to
be drained.

A sanitary sewer drainage plan including the entire area to be serviced.

Plan and profile of all proposed streets and services.

Plans showing miscellaneous notes and details.

Landscape Plans.

Tree Preservation and Enhancement Plans.

Sediment and Erosion Control plans.

Composite Utility Plan.

Street Lighting Plan and associated Photometrics Plan(s).

Signal Wiring Plan and Signalized Intersection Plan.

Park and Community Trail Development/Grading Plan (as required).

Other plans as may be required.

Sheet sizes shall be standard Al drawing sheets 656mm x 984mm (24”x36”) for all engineering
submissions.

Individual Lot Grading (Siting Plan) drawings required for issuance of building permit, shall be
216mm x 279mm (81/2” x 117), 216mm x 356mm (81/2"x14”) or 279mm x 432mm (11"x17”).

All drawings shall be drawn using metric scales.

The Title Sheet will include the following:
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a) Name of the Development.

b) Name of the Developer.

c)  Township of Centre Wellington logo.

d) Name and Logo of the Consulting Engineer.

e) Key Plan at scale of 1:10,000 indicating the location of the proposed development and the
proposed new street alignment.

f) Index to each drawing constituting the complete set indicating drawing number and title.

g) Submission and Revision description i.e. 15 Submission, 2"¢ Submission, etc.

A.241 General Plan of Services (Above and Underground Servicing)

To a scale of 1:1,000, showing the following:

a) Roads, blocks, lots and their numbers.

b)  Sanitary and storm sewers including pipe diameter, type of pipe, and direction of flow and
SWM facilities (where applicable).

c) Watermains, hydrants and valves.

d) Maintenance holes, catchbasins, and culverts.

e) Easements.

f) Existing street and services surrounding the development and their relation to the
proposed work.

g) Location and description of all available benchmarks.

A.2.4.2 General Notes Sheet
This Sheet shall list the following notes:

° General Township of Centre Wellington design criteria that apply to all sheets. The
pertinent notes for the project can be extracted from the applicable design criteria
chapter(s) (i.e. lot service, pipe sizes, curb type, catch basin grate type, etc.).

° Special warnings from utility companies and government agencies (i.e. existing structures
and buried services).

. General Township policies and by-laws which apply to the construction activity (i.e. hours
of work, mud tracking, fire permits, construction access, etc.).

A.2.4.3 Traffic Design Plan

Traffic Design Plan(s) to be drawn to a scale of 1:1,000 or larger and shall show proposed land
uses (e.g. Residential, commercial, parks etc.), road layout, sidewalk, bicycle paths, bicycle
lanes, multi-use trails, entrances to parks and open space areas, signage for bicycle circulation,
pedestrian routing, storage and tapers for turn lanes, traffic control signs including stop bars and
other painted lines, on-street parking (0.5 parking spaces per lot) and any traffic calming
measures (if proposed/required).

A.2.4.4 Signal Wiring Plan and Signalized Intersection Plan

Should traffic signals be required, a separate Signal Wiring Plan; and Signalized Intersection
Plan showing location of all poles and mounted hardware, hand wells, ducts/cables, the
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controller, and full turn lanes (storage and taper). The plans shall be submitted at a scale of
1:500.

A.24.5 Phasing Plan

If a subdivision is to be developed in phases, a Phasing Plan showing current and future phases
is to be prepared at a scale of 1:1,000 or larger.

If this information can be clearly shown on the General Plan, the two drawings can be
combined.

A.2.4.6 Sanitary Drainage Area Plan
To a scale of 1:1,000, unless otherwise approved by the Township, showing the following:

a) Proposed sanitary sewers, maintenance holes and appurtenances (including identification
numbers), indicating grade, pipe size, length of each section of pipe and direction of flow.

b) Drainage areas within the development and the limits of outside areas within the
development and the limits of outside areas draining into the proposed system.

c) Catchment area in hectares, direction of flow and section population or population density
shall be indicated on all drainage areas.

d)  Street names.

All information to be provided on the sanitary drainage plan is to correspond with the sanitary
sewer design sheets.

A.2.4.7 Storm Drainage Area

Storm drainage plans are to be drawn to a scale of 1:1,000 or larger. If large external drainage
areas affect the development, a separate External Drainage Area Plan is to be produced. The
Plan is to be produced to a scale of 1:5,000 and is to indicate the total area to be drained by the
proposed storm sewers. The Storm Drainage Plan is to be compatible with the Grading Plan
and must indicate the following:

a) Existing contours (0.5 m intervals).

b) Drainage patterns of adjacent lands and a breakdown of contributing external areas.

c)  The run-off coefficients and area of tributary areas internal and external to the
development for each section of the storm sewers within the development.

d) Direction of run-off (overland flow).

e) Street names.

f) Manhole and Catchbasin numbers.

g) Sewer sizes — Diameter and length.

h)  Directions of flow in the sewers.

i) Any infrastructure off of the right of way to be accepted by the Township e.g.: rear lot
catchbasins or swales, on lots, parks or blocks, required to accept storm runoff.

i) Complete major and minor storm systems.

k)  Stormwater/Servicing Easements
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A.24.8 Landscape Plans

Landscape plans must be compatible with all other plans, and must indicate the following where
applicable:

a) Existing and proposed contours (0.5 m intervals).

b) Top and bottom of bank contours of all water courses within the property.

c) Adjacent roads and properties surrounding the subject lands are to be adequately marked
with spot elevations to show the slope of the land.

d) Street names.

e) Manhole(s) and catchbasin(s).

f) Sewer and sub-drains.

0) Valve chambers.

h) Electrical feed line.

i) Natural features which are existing and those which the developer has designated for
preservation, shall be indicated.
i) Location of walkways, parking lots, screens, garbage enclosures, protective fencing,

exterior lighting, street furniture, hydrants, curbs, ground supported and portable signs,
and all other existing and proposed features.

k) Plant material clearly located and labeled with a key system. A plant list with the full
botanical name, common name, quantity, caliper, height, spread and special remarks.

)] Planting details - coniferous and deciduous trees and shrubs (stalking, guying, installation,
etc.).

m)  Soil depth/volume, types and additives (aged compost, fertilizers, peat moss, muich etc.).

n) Landscape structures - benches, play structures, fences, walkways, garbage enclosure,
retaining walls, planters, stairs, ramps, etc.

0) Playground structure details and CSA design standard certification

p) Surface materials specified with installation details e.g. paving, sodding, seeding, etc.

q) All existing trees to be either preserved or removed accurately located and clearly
identified with species, diameter and condition on the plan. Trees on adjacent properties
that will be impacted by the proposed development noted.

r Type and location of all easements, sight triangles and road widenings.
s) Adult’s and children’s amenity areas illustrated and fully dimensioned.
t) Snow storage areas or methods of snow disposal.

A.2.3.9 Tree Preservation and Enhancement Plans

Tree Preservation and Enhancement Plan is to be prepared by a certified arborist.

Tree Preservation and Enhancement Plan(s) is to include a complete inventory of existing trees
greater than 10cm diameter at breast height (DBH) on both private and public property including
their location, DBH, canopy spread, height and condition. Significant vegetation communities
are to be included. Vegetation to remain on a site after development will be clearly indicated
with protection and enhancement methods including but not limited to Tree Protection Zones
identified in the Centre Wellington Public Forest Policy. Where tree removals are required, they
will be accompanied by tree compensation calculations as defined in the Centre Wellington
Public Forest Policy.

Tree Preservation and Enhancement Plans are to be produced in a timely way in step with
engineering design for the lands in order that engineering for the lands not unduly prejudice the
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ability to effectively preserve trees and woodland units of significant value to the community.
Tree Preservation and Enhancement Plans shall be produced in accordance with applicable
Township policy documents and the requirements and conditions of the Draft Plan of
Subdivision or Site Plan Approval processes and any applicable policies of the County and
Conservation Authority. Pre- servicing or construction activity within a development plan may
proceed only with approved Tree Preservation and Enhancement Plans in place and shall be
conducted with regard to and in conformity with the approved Tree Preservation and
Enhancement Plans.

A.2.49 Area Grading Plans

Grading plans for all lots and blocks are to be drawn to a minimum scale of 1:500 showing
existing contours (0.5 m intervals), established from elevations taken in the field.

Grading plans will only be reviewed in conjunction with the submission of servicing and SWM
design details. The overall subdivision grading plan is to include enough elevations and grades
on the interior of blocks to illustrate how the surface drainage will be managed/ directed until it is
later developed through the Site Plan process. This design must consider drainage impacts
from these large contributing block areas during this interim condition period, which could have
negative affects to existing/future houses and roads. Positive drainage is required on the block
itself to ensure water is not ponding. Where required, catchbasins/ ditch inlets/ hickenbottoms
are to be installed on the blocks in order to capture this surface flow before it is directed onto the
road. These structures are placed on private property, without easements, connected to the
storm services which are to be provided to the block through the road servicing. The structures
are temporary and will be removed when the site is developed.

The Township would like to see grading plans without retaining wall construction in new
developments (wherever possible). Sometimes it may be necessary to have retaining walls on
multiple properties that are reliant on one another. Retaining walls spanning more than one
private property are to be avoided if at all possible and shall be considered only if there is a
mechanism in place to ensure long-term maintenance and future repairs by the landowners.
Planning and Development Services should be contacted where a retaining wall permit is
required.

Existing Elevations shall be shown at:

a) The corners of each lot and block.

b)  Along subdivision/site plan property limits maximum 20.0m spacing (10.0m preferred).

c) External elevations extending to a minimum 30m perimeter external to the Plan.

d) Overland flow direction for external drainage.

e) The base of all large trees 10cm or more in diameter plus their drip line, and the
composite drip line of all contiguous vegetated areas such as woodlands, hedgerows, etc.

f) Regular intervals within any woodlands or other natural blocks were deemed necessary to
determine the effect of grade change on tree preservation.

Proposed Elevations shall be shown at:
a) Intervals along the centreline of all proposed roads (maximum 20.0 m spacing); the slope

of each road section is to be noted.
b)  All high points (split drainage, rear and side yards, top and bottom of slopes).
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The corners of each lot and block.

The front and rear of each building.

15.0 m intervals along cut-off swales and ditches.

The top and bottom elevation of retaining structures.

Any other points necessary to properly represent the proposed drainage scheme including
tops of catchbasins and bottoms of swales and associated easements.

Critical transition points adjacent to walkways or existing lots or (provide section details
where useful).

Top of grate elevations for rear yard catchbasins.

Other Required Information shall show:

Lot fabric and dimensions.

Driveway ramp locations.

Easements.

Blocks and lot numbers.

Surface features including road structures (catchbasins and manholes, fire hydrants,
hydro transformers and streetlights).

Direction of gutter flow at intersections.

Direction of overland flow routes including points of outlet and ponding limits for the 100-
year event.

Label all lots with a drainage type and refer to a detail on the detail drawings (e.g. W/O =
walkout, BF = back to front, SPLT = split, etc.).

Indicate existing trees and proposed tree saving limits; indicate provisions for the
preservation of any existing trees were identified for retention.

Detail retaining walls and structures were required, including top of wall and bottom of wall
elevations.

Show all fencing, easements and noise attenuation structures.

Indicate the regulatory flood limits of watercourses.

Provide percent grade where swales are at a minimum slope or are otherwise critical.
Specify run vs. rise ratio where slopes are created with a slope greater than 10% (Note:
maximum slope = 3:1).

Minimum underside of footing elevation for lots close to groundwater.

Slopes and slope arrows alongside lot lines.

Proposed downspout location(s) and direction of flow (for Lot Grading/Siting Plans)

A.2.410 “Plan and Profile” Drawings

General Requirements

a)

b)
c)
d)
e)

f)

All plan and profile drawings are to be drawn at scales of
I 1:500 horizontally
il. 1.50 vertically
The sewer, storm and watermain profiles shall be drawn so that each street and easement
may be filed separately.
Refer all datum to a benchmark of geodetic origin.
Show all existing and proposed lot numbers and blocks.
Show all existing and proposed curbs, road allowances and street names and indicate it
as such.
Show all existing sidewalks, walkways, and trails.
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9)
h)

)

Where two or more sheets are required for one street, match lines must be used and there
are to be no overlaps or duplication of information.

Where intersecting streets are shown on a plan and profile drawing, only the diameter of
the pipe and direction of flow of the intersecting sewers are to be shown. This also
applies to easements for which a separate plan and profile drawing has been drawn.
Pavement designs for the particular roadway are to be indicated on the plan and profile
drawing or on the General Notes Plan.

The detail information from all the borehole logs is to be plotted on the profile and located
on the plan. Borehole information should contain a borehole plot plus a brief description
of soils and the water level.

Plan View

The following information and details are to be included:

a) street names.

b)  block/lot number and frontage dimension.

c)  block/lot type (single, semi, multiple).

d) servicing locations for storm, sanitary and water.

e) all existing (as needed) and proposed sewers and watermains, manholes, catchbasins.

f) third pipe systems.

g) valve chambers.

h)  hydrants.

i) sidewalk.

)] centreline chainage (every 20.0 m).

k)  road allowance and pavement dimensions.

)] curb radii.

m) easements.

n) reserves.

0) road sections where clarification is required.

p) detail gutter grades on large radius bends and cul-de-sacs (minimum 0.75%).

g) light standard and transformer locations.

r all asphalt withs, curb and gutter, sidewalks and walkways shall be shown and
dimensioned on the plan portion of the drawing.

Profile View

a) The type of public service (existing and proposed watermain, sanitary or stormwater), the
diameter, length, material grade and class of pipe are to be shown on the profile portion of
the drawings only.

b)  Where possibility of a conflict with other services exists, connections are to be plotted on
the profile (i.e. watermain).

c) Indicate the road profile, existing and proposed. Any structural fill areas are to be hatched
in.

d) Provide centreline chainage and elevations. Indicate the elevation at grade changes and
provide the slope and length of each section.

e) Provide all vertical curve data on the top of the profile view.

f) Provide existing (as needed) and proposed manhole information, including type which

shall be shown in detail on the Detail drawing sheet, pipe inverts at entry and exit,
catchbasin lateral inverts, drop structure details. Indicate safety platforms and elevations
where required.
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g) Provide detailed information for all outfalls external to development, and

h)  Borehole data including soils and water table.

i) the type, slope, diameter, grade and inverts of the sewers are to be indicated on the Plan
view.

A.2.411 Composite Utility Plan and Street Lighting Plan
To a scale of 1:1,000 showing the following:

a) Roads, lots and their numbers.

b)  The position of all new light standards within the development.

c) The position of existing light standards surrounding the development and their relation to
the proposed work.

d) A detail of and tabulated specifications for the type of luminaries proposed.

e) Additional infrastructure to be shown Gas, Bell, Wightman, Cogeco, Hydro, Canada Post,
and all associated transformers, pedestals, and vaults, etc. (individual utilities to be colour
coded).

f) All street and traffic control signs as well as pavement markings

g) Photometric design detalil.

The Composite Utility Plan must be signed by all affected utility agencies prior to the Township
signing off of the drawing(s).

A.2.412 Miscellaneous Notes and Details Sheet

These drawing sheets should comprise of detailed drawings of any particular detail referenced
on any of the preceding drawings or any additional particular drawing.

Detail drawings of special features shall be included and properly referenced as part of the
drawing package.

Any applicable Township of Centre Wellington Standard Drawings shall be included in the
drawing package.

It is not necessary to include copies of the O.P.S.D. provided all pertinent drawings have been
referenced by number on the Plan and Profile drawings.

Grading details and Engineering details shall be shown on separate drawing sheets. Grading
detail drawings shall include details with respect to lot grading type, swales, etc. while
Engineering details drawings shall include manhole types, infrastructure details etc.

A.2.413 Other Drawings

Sediment Control Plans shall be prepared as per recommendations presented in the Siltation
and/or the Stormwater Management Implementation Report.

Fencing Plans shall be established on a site by site basis as required. All fencing locations and

requirements with respect to parks, open spaces, walkways, and stormwater management
facilities shall be indicated on the Fencing Plan.
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A.2.414 “As Recorded” Drawings

As-recorded drawings shall be submitted to Planning and Development Services along with the
Maintenance Package and the drawings shall conform to the following criteria:

a) “As Recorded” General Servicing Plans

Prior to the release of LOC, the required location plans for “As Recorded” measurements are to
be completed and submitted to Planning and Development Services showing all necessary
details for underground service installations.

“As Recorded” General Services Plans are required for the following:
i. Sanitary Sewers

. Location of service tie connections at the main line sewer are to be dimensioned along the
mainline sewer from each downstream maintenance hole.
° Pipe manufacturer, type and classification.

i Storm Service and Catchbasin

. Location of service and catchbasin lead tie connections at the main line sewer are to be
dimensioned along the mainline sewer from each downstream maintenance hole.

. Catchbasin locations are to be dimensioned as a distance along the storm sewer from the
downstream maintenance hole and the elevation of the catchbasin rim and lead invert
recorded.

. Pipe manufacturer, type and classification.

ii. Watermain Valves, Tees and Appurtenances and Water Services

. Water service main stops are to be drawn along the alignment of the watermain.

o “As Recorded” watermain obvert elevation at 20.0 m intervals,

o . In addition, the manufacturer, make and model of the following must be provided:
. Pipe (mains, services & fire hydrant leads)

Joint Restraints

Fire Hydrants

Valves

Curb Stops

Main Stops

Saddles

Where watermains are not within road allowances or near sewers, ties to property corner shall
be used.

b) “As Recorded” Drawings
“As Recorded” Drawings constitute the original Engineering Drawings which have been plotted
again to show “As Recorded” conditions. The “As Recorded” white paper full size hard copy

and a copy of the AutoCAD and .PDF drawing files on a CD/DVD/USB Key shall be submitted
to the Township for permanent records.
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“As Recorded” Field Survey

The “As Recorded” Records revisions shall be based upon an “As Recorded Records” survey of
all the development services and shall include a field check of the following items:

Location of maintenance holes.

Location of catchbasins.

Location of hydrants.

Location of valve chambers and valve boxes.

Location of streetlights.

Maintenance hole inverts and lid elevations.

Sewer pipe inverts.

Watermain obverts.

Distance between maintenance holes.

Special maintenance hole details.

Catchbasin inverts.

Road centreline elevations at 20.0 m intervals

Location, lid and invert elevations for all rear yard and lot catchbasins and inline drains.
Location of all services connections to all lots and blocks from the nearest downstream
maintenance holes/valves.

Location of all services to all lots and blocks at property line.

“As Recorded” Records Drawings

The “As Recorded Records” drawings for all Municipal Services shall include all infrastructure
listed above in the “As Recorded Field Survey” complete with GPS coordinates where
applicable, and include a check of the following items and incorporation of the necessary
revisions:

Sewers - Percent grade, pipe size, type, class, bedding and length.

Invert elevations — sewer at maintenance holes, at plugs for future extensions.

Top of pipe and/or invert elevations — watermains, at 20m intervals.

Obvert of watermain and sanitary sewer at centreline of creek crossing.
Trees removed or planted identified in an AutoCAD DWG format drawing file georeferenced
to the UTM Zone 17, NAD 83 projection and datum with an accuracy in accordance with
Ontario Regulation 216/10 Section 14(2), as well as a schedule indicating the species of
tree to be planted and its calliper/diameter at breast height in an excel spreadsheet format.

Note: Original design information (inverts, grades, etc.) are to be removed from the drawing
and replaced by the “As Recorded” Records information:

a)
b)
c)
d)
e)

f)
9)

Pipe type, class and bedding.

Service connections at street line — sanitary, storm and water.

Service connections at property line — sanitary, storm and water.

Label “As Recorded Records Drawings” (shown in revisions column with date), and on
cover sheet.

Registered Plan Number is to be shown on plan view of each drawing including general
plans.

Lot and block numbers shall be in conformity with the registered plan.

Street names shall be in conformity with the registered plan or as approved by the
Township, and
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h)  Benchmark.

B ROADS
B.1 General

The geometric design of municipal roads shall conform with standards set out in the latest
edition of the “Geometric Design Guide for Canadian Roads” issued by the Transportation
Association of Canada (TAC), and the Ontario Provincial Standards (OPS), or as amended
herein. Centre Wellington prefers a grid network pattern for the transportation network system.

Generally, roads are classified as minor local, major local, minor collector or major collector as
defined in the current Centre Wellington Transportation Master Plan. Minor local roads are
neighbourhood streets characterized by light traffic and one narrow parking lane (2.0 m). Minor
collector roads are neighbourhood streets characterized by light traffic, albeit higher Annual
Average Daily Traffic (AADT) than a minor local and have a wider parking lane (2.5 m). Major
collector roads will experience higher traffic volumes and may include on-street parking,
dedicated cycling facilities, and sidewalks and/or multi-use paths.

Purpose and Function of Roads

Collector Roads provide for both traffic service and land access. The primary traffic service
function is to carry traffic between Local Streets, other Collector Roads and the Arterial Road
system. Local Roads generally serve only the abutting properties and are not intended to carry
through traffic.

In addition to vehicular traffic, rights-of-way in Centre Wellington may also be required to be
designed to accommodate the following:

- Parking.

- Biking.

- Neighbourhood and community walkability.
- Trees and landscaping.

- Traffic calming; and

- Services and utilities.

Obijectives for roadways are further outlined within the Centre Wellington Urban Design
Guidelines and the Transportation Master Plan (both under separate documents).
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B.2 Geometric Standards

Table 2: GEOMETRIC STANDARDS

Minor Minor Minor Major

Local Collector Collector Collector

Street Street A Street B Road
AADT Up to 500 Up to 1,500 Up to 3,000 Up to 6,000
R.O.W. (minimum) 18.0m 20.0 m 220m 26.0m
Pavement Width [1] 8.0m 8.5m 9.5m 10.0m
Minimum Grade 0.5% 0.5% 0.5% 0.5%
Maximum Grade 8.0% 6.0% 6.0% 5.0%
Maximum Grade for
m;?:g;i'zr? ads at 3.5% 3.0% 3.0% 3.0%

Vertical alignment/ cross
slope at intersection

In accordance with Transportation Association of Canada

geometric design criteria

Maximum Grade for Stop | 2.0% 2.0% 2.0% 2.0%
Roads at Intersection

Minimum Curb Radius at | 9.0m 9.0m 9.0m 15.0m
Intersection with Arterial

Road****

Minimum Curb Radius at | 9.0m 9.0m 9.0m 15.0m
Intersection with

Collector Road****

Minimum Curb Grade 0.75% 0.75% 0.75% 0.75%
Minimum Curb Grade at | 0.8% 0.8% 0.8% 0.8%
Radius of Intersections

Cul-de-Sac Minimum 16.8 m N/A N/A N/A
Outside Curb Radius (permanent)

(distance from the centre | 12.0 m

of the cul-de-sac bulb to | (temporary)

the e/p)
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*

Table 2: GEOMETRIC STANDARDS

Minor

Minor Minor Major
Local Collector Collector Collector
Street Street A Street B Road
7.8 m
(island)
Minimum Centreline 60 m 90 m 90-130 m 130-250 m
Radius [3]
Design Speed 40-50 km/h | 50 km/h 50-60 km/h 60-80 km/h
Vertical Curve
Min. sight 65 m 65 m 85m 85-130 m
stopping distance
LVC = KA
12(5) **** 18(8) **** 18(8) **** 18(8) *-30(15
(MUTC) (5) (8) (8) 18(8) *-30(15)
K. for Sag 8 15 15
15-35
K. for Crest
Horizontal Curve 656 m 656m 85m 130-250 m
Minimum Sight Stopping
Distance
Maximum Superelevation | N/A N/A As Required As Required
70-110° at 80-1000*=** 80-1000*** 90°
local,
Intersection Angle 80-100° at
collector
and
arterial***
Minimum Intersection 60.0m 60.0m 60.0m 200.0m

Spacing Between
Adjacent Intersections
measured from
centreline to centreline of
the intersections

Note: All roadways to have 2% crossfall.

Measured e/p to e/p.
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*x Except at 90° corners for crescents and courts.

*kk All streets are to intersect at 90° unless existing road alignments or property restrictions
require otherwise.

FkxK Illuminated condition.

B.3 Road Pavement Design

The pavement design for arterial roads will be considered on an individual basis. The
composition and construction thickness of the road pavement shall be designed based upon the
following factors as outlined in the geotechnical soils report:

Mechanical analysis of the subgrade soil.

Drainage.

Frost susceptibility, and

The future volume and class of traffic expected to use the pavement.

Pavements shall be designed for a minimum ADT - 1000 vehicles and an anticipated life of 25
years.

Local 40 mmHL3 Surface Course
50 mm HL4* Binder Course*
150 mm Granular ‘A’ Base
450 mm Granular ‘B’ Base

Collector 40 mm HL3 Surface Course
60 mm HL4* Binder Course*
150 mm Granular ‘A’ Base
600 mm Granular ‘B’ Base

Local &

Collector 40 mm HL3 Surface Course

(Industrial) 100 mm HL4 Binder Course
150 mm Granular ‘A’ Base
450 mm Granular ‘B’ Base

The above are minimum design requirements. The Developer is required to engage a
Geotechnical Consultant with experience in pavement design to confirm the minimum design
based on results of the geotechnical investigation.

* On roads designated as transit routes, the base course asphalt thickness shall be a minimum
100 mm.

Bus bays shall be in accordance with the TAC Geometric Design Guidelines for Canadian
Roads.
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B.4 Traffic Calming

The primary function of Traffic Calming measures are to reduce speeds, deter non-residential
traffic from the area and reduce the incidence of collisions, thereby increasing safety for all
users within the right-of-way. In addition, well-designed and landscaped Traffic Calming
measures can enhance a neighbourhood’s appearance and the quality of life for its residents.

For details on the acceptable methods of traffic calming in new subdivisions, refer to the Traffic
Calming Policy contained within the Centre Wellington Transportation Master Plan.

B.5 Roundabouts

At intersections where traffic signals are warranted, the Regional Municipality of Waterloo
roundabout policy and related process is applicable and the Township of Centre Wellington will
consider the installation of roundabouts at these locations.

All Collector / Arterial Roads intersecting with other Collector/Arterial should be considered for
the installation of a roundabout. All roundabouts are to be designed by a qualified roundabout
design engineer.

Prior to the undertaking of a detailed Intersection Control Study (ICS) to determine the feasibility
of a roundabout, an initial Screening must be completed. The Initial Screening shall involve
the following:

. Determine the scope of the intersection improvements to implement the traffic signals and
other turning lanes and scope of work to implement a roundabout.
. Complete a Traffic Flow worksheet and preliminary lane configuration for the proposed

roundabout.

. Develop a preliminary cost estimate to implement each of the traffic control alternatives
(roundabouts and signals), and

. Develop a 20-year injury collision costs and implementation costs for each alternative,

adjusted to Present Value and compare the results.

The design of roundabout shall include a property line setback from the back of the curb with
adequate space to locate utilities in their standard location.

B.6 Road Allowance Cross Section

The typical road allowance cross-section shall be as per standard drawings R1-R5. Details
shall be provided for any approved special provisions required due to unique physical conditions
on the site or for existing or future design conditions such as retaining walls, slope protection,
culverts, bridges or special crossfall conditions.
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B.7 Road Sub-Drains

In general, sub-drains will be required to run continuous along both sides of all roads, as per
OPSD 216.021. Perforated HDPE sub-drain shall be 200mm in diameter, geotextile wrapped,
and below road base (for location see Cross-Sections R1-R5).

B.8 Intersection Visibility

The dedication of property for intersection daylighting triangles will be required. Typically, 7.5m
Daylight Triangles are required for local road intersections, and 9m for collector road
intersections. For further information refer to the Centre Wellington Zoning By-law.

B.9 Curbs

Barrier curb with standard gutter as shown on Ontario Provincial Standard Drawing OPSD
600.040 shall be used on all streets including cul-de-sacs islands except with reverse slope
gutter. Saw cutting of curb or entrance depressions will be allowed. All depressions not used as
property entrances shall be replaced with full barrier type curbing. Granular A is to be
compacted 300mm beyond the back of curb. Concrete barrier curb with standard gutter shall
have additional width (50mm) where sidewalk is adjacent to curb or concrete driveway ramps,
as per OPSD 600.040. For further information refer to the Centre Wellington Zoning By-law.

Semi-mountable curbing may be used in specific situations and/or areas approved by
Infrastructure Services staff.

B.10 Boulevards

All construction debris and surplus granular material will be removed to the required depth and
replaced with parent material compacted to 85% proctor. For boulevards, at least 300mm of
topsoil will be placed in the boulevard and sodded with No. 1 nursery sod. Topsoil must have a
minimum organic matter content of 5 to 15% by dry weight and a soil pH of 6.0 to 8.0. In cases
where the boulevard is less than 1.0m wide between the back of curb and the face of the
sidewalk, hard surface is to be used.

B.11 Sidewalks

Concrete sidewalks within Centre Wellington are to be constructed as per OPSD 310.010 and
their locations are to be constructed to the following minimum standards in accordance with
OPSS 351:

Tactile plates shall be installed per OPSD 310.030, 310.031, 310.033 and 310.039.

. 1.5m width, with adjacent boulevard.

. 1.8m curb face.

. Sidewalks shall have a crossfall of 2%-4% towards the curb. Variations from the norm
may be authorized where site conditions will not accommodate the 2%-4% crossfall.

. Minimum depth of 150mm Granular ‘A’.

. Concrete sidewalk to be 125mm thick across boulevards and 150mm thick at residential
driveways and adjacent to curbs.

. Sidewalks at driveway ramps within Commercial and Industrial areas shall be a minimum
of 200 mm thick concrete as per OPSD 310.01.

. 200mm thick concrete shall be used for sidewalk ramps.
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. Intersection ramps shall be in accordance with OPSD 310.030, 310.031, and 310.033

. Concrete for all sidewalk and walkways shall have 28 day strength of 30MPa and have air
entrainment of 5%-8%. The Developer’s Engineering shall ensure the concrete is
appropriately tested and that the test results achieve the above criteria. The Developer’s
Engineer shall ensure the Township receives copies of all test results.

. Concrete works shall be inspected, and a deficiency report shall be submitted to the
Township. All deficiencies shall be repaired to the satisfaction of the Township of Centre
Wellington’s Infrastructure Services Department prior to the issuance of a Completion
Certificate or Final Acceptance.

Concrete sidewalks are required:

. As per the Standard Cross Sections.
. Along both sides of all roads within the Downtown Districts, with the exception of public

lanes.
. Along both sides of a cul-de-sac and the perimeter of the cul-de-sac bulb.
. For roadways contained within a Heritage Conservation District, sidewalks shall be

provided in accordance with the respective District approved policies.
. Designed in accordance with the AODA Guidelines.

B.12 Walkways

B.12.1 Between Sidewalks

All Walkway Blocks between sidewalks shall be a minimum of 6.0 m in width. Walkways Blocks
with services will be a minimum of 9.0 m in width. The Developer will construct a 1.5 m wide by
125 mm thick concrete walkway to Centre Wellington current specifications over a minimum 150
mm compacted Granular "A" base. On both sides of the concrete sidewalk the Developer will
place a minimum 300mm of the specified topsoil material and fine grade to achieve positive
drainage in accordance with the Approved Grading Plan, and #1 nursery grown sod. At the
property lines on both sides, the Developer will construct on Walkway Block property a 1.5 m
black vinyl coated chain-link fence consisting of the specified materials including terminal posts
and line posts cast into poured in place concrete footings, top and bottom horizontal railing, No.
9 gauge galvanized wire mesh with 38 mm x 38 mm openings. (Refer to Standard Drawings
111 Public Walkway Details and 507 Chain-link Walkway Details.)

For walkways longer than 30 m, with a slope of 1% or less, a 2% crossfall shall be considered to
help facilitate drainage.

B.12.2 Connections to Parks and Trail Systems

All Walkway Blocks within parks and connecting trail systems shall be a minimum of 7.5 min
width. Walkways Blocks with services will be a minimum of 9.0 m in width.

Bollards are to be installed 1.1m either side of centre sidewalk, at both ends of a walkway.
Bollard material, type and specific location to be confirmed by the Township.
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B.12.3 Walkways — Emergency Access

All Walkway — Emergency Access Blocks shall be a minimum of 6.0 m in width unless otherwise
noted. The Developer will construct a minimum 4.0m wide emergency vehicle carriageway.

The carriageway will consist of a 1.8 m wide by 125mm thick concrete walkway to Centre
Wellington current specifications over a minimum 300mm compacted Granular "A" base, and on
both sides, a 1.1 m wide hot laid asphalt paved driving surface consisting of a 75mm thick HL4
binder course over a minimum 200mm compacted 19mm diameter crusher run or Granular “A”
base. Both sides of the carriageway the Developer will place a minimum 300mm of the
specified topsoil material and fine grade to achieve positive drainage in accordance with the
Approved Grading Plan, and sod using # 1 Nursery grown sod. At the property lines both sides,
the Developer will construct on Walkway — Emergency Access Block property a 1.5m high black
vinyl chain-link fence consisting of the specified materials including terminal posts and line posts
cast into poured in place concrete footings, top and bottom horizontal railing, No. 9 gauge
galvanized wire mesh with 38mm x 38mm openings. At the property line at both street
frontages of the Walkway — Emergency Access Block, the Developer will install two of the
specified Standard Park Gates cast into poured in place concrete footings, to achieve the
locking vehicle barrier with minimum 1.5m — maximum 1.8m clear space centered on the
concrete sidewalk.

B.13 Multi-Use Trails

Refer to the Centre Wellington Trails Master Plan. The Developer will construct a minimum
3.0m wide trail with a minimum 0.3m horizontal clear zone free of obstruction or obstacles. The
trail shall be constructed from hot mix asphalt consisting of a 75 mm thick HL4 binder course
pavement over a minimum 200mm of compacted 19mm diameter crusher run or Granular “A”
base. Both sides of the walkway the Developer will place a minimum 300mm of the specified
topsoil material and fine grade to achieve positive drainage in accordance with the Approved
Grading Plan, and sod using # 1 Nursery grown sod.

B.14 Bike Lanes (On Road)

Bicycle lanes shall have the same structural standard as the road. Refer to Transportation
Master Plan Trails Master Plan and Ontario Traffic Manual for appropriate signage and design.

B.15 Cul-de-Sacs

All local roads which permanently terminate at one end (dead end streets) shall be provided
with a turning circle (cul-de-sac) of sufficient area to enable the turning of garbage trucks, snow
removal equipment and emergency vehicles. A road allowance with a 20.0 m radius will be
required for a cul-de-sac with a pavement radius of 16.8m if equipped with an island and 13m if
without. Cul-de-sacs shall be in conformance with the Emergency Services Policy.

If an island is provided it shall have a minimum radius of 7.8m to provide a minimum distance of
9m from the outside edge of pavement to the inside edge of pavement.

B.16 Intersections

Refer to the latest edition of the “Geometric Design Guide for Canadian Roads 2017” issued by
the Transportation Association of Canada (TAC), section 9.7.4 Vertical Alignment and Cross
Slope for requirements regarding intersection drainage and intersection cross falls.
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B.17 On-Street Parking

An On-Street Parking Plan will be required as a condition of approval for a Plan of Subdivision

Parking By-Laws are to be updated to reflect approved parking plans.

B.18 Traffic Control — Signs and Pavement Markings

B.18.1 Street Name and Rural Street Signs

The Township is responsible for approving and supplying all street name signs. Prior to the
commencement of the maintenance period for the corresponding subdivision, the Developer will
be responsible for the costs, installation and maintenance of the signs for a period of two years.

Where streets are named after Veterans, they will be white background, green lettering and red
poppy (green centre) at the left side of the sign.

B.18.2 Traffic, Pedestrian and Bicycle Control Signs

The Developer is responsible for supplying all traffic, pedestrian and bicycle control signs in
accordance with approved drawings. Prior to the commencement of the maintenance period for
the corresponding subdivision, the Developer will be responsible for the costs, installation and
maintenance of the signs for a period of two years.

Refer to the Ontario Traffic Manual for standard traffic, pedestrian and bicycle signage sizing
and locations requirements.

B.18.3 Open Space Signs

The Township is responsible for approving and supplying all interpretive and regulatory signage
related to the public use of woodlands, stormwater facilities, trails and open space. Prior to the

commencement of the maintenance period for the corresponding subdivision, the Developer will
be responsible for the costs, installation and maintenance of the signs for a period of two years.

B.18.4 Pavement Markings
The Developer is responsible for supplying, installation and costs for all temporary and
permanent pavement markings including durable paint required for roads and bicycle lanes.

B.18.5 Traffic and Pedestrian Signals

The Township is responsible for the design and installation of all traffic and pedestrian signals.
The Township will collect securities from the Developer prior to tendering the installation of the
traffic and pedestrian signals.

B.19 Driveway Entrances

The Developer shall be required to provide for the excavation, paving and maintenance in good
condition, until Final Acceptance, of each driveway from the travelled portion of the road to the
lot line if there is no sidewalk. If there is sidewalk, the limit shall be from the travelled portion of
the road to the sidewalk (ramp). All driveway ramps in new development shall be constructed of
a minimum 50mm HL3 asphalt.
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Where paired driveways are constructed between two adjoining properties, the curb cut-out
shall be continuous (i.e. where the barrier curb is less than 1 meter between driveways).

Where a driveway ramp is located on a stubbed street, a minimum of 6m between the ramp and
dead-end-barricade is to be provided for snow maintenance, and this area must be included
within the phase of the project and within the registered Plan of Subdivision. The number of lots
allowed to front onto a stub street shall not exceed one per side. Any temporary roads or turning
circles must be contained within the subject registered Plan of Subdivision.

Driveway entrances to urban industrial, commercial and apartment sites shall be constructed
per OPSD 350.010. In areas where there is an existing sidewalk, it will be removed and
replaced with appropriate sidewalk specifications to accommodate traffic loads.

B.20 Noise Attenuation

If required, a Noise Study must be prepared by a qualified professional Consultant.

All reports must follow the Environmental Noise Guideline, Stationery and Transportation
Sources — Approval and Planning, Publication NPC-300 put out by the Ministry of the
Environment (MECP). In addition, the Ministry of the Environment requires the use of the
Ontario Road Noise Analysis Method for Environment and Transportation (ORNAMENT) to
assess the noise impact from existing roadways on planned residential land uses, to assess the
noise impact of roadway projects, to establish the ambient noise sources, and for compliant
investigation.

B.20.1 Noise Barriers

The maximum barrier wall height shall be 2.4 m; total barrier height may be increased by use of
a berm and wall combination; barrier heights greater than 2.4 m require prior approval by the
Township.

The minimum noise barrier wall height shall be 1.8 m.
The minimum density of the noise barrier wall shall be 20 kg/m? with no holes or gaps.

Noise barrier walls are to be Durisol Precast Noise Barrier, grey stone face finish, or approved
equivalent, complete with anti-graffiti coating. Consultants may contact the Development
Project Manager for more detail or a sample design.

Noise barrier walls are to be constructed on private property unless approved otherwise by the
Managing Director of Infrastructure Services. The Developer will be responsible to provide a
letter of credit for the noise barrier wall as outlined in the Development Agreement and shall
guarantee the noise barrier wall for a period of two years after Township acceptance of the
Engineering Consultant certification. The construction of the noise barrier wall shall be
inspected and certified by the Engineering Consultant.

Where berms are utilized as a noise barrier, the berm will be located entirely on the Developers
property; a chain-link security fence will be located on the public side of the property line at the
base of the berm. Where the noise barrier is a combination of berm and wall, the berm will be
located entirely on the Developer’s side of the property line; the wall will be located at the top of
the berm; the wall will have a minimum height of 1.8 m. The maintenance of the noise wall will
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become the responsibility of the resident once the Developer’s warranty period has been met.
Berms adjacent to Municipal land will have a side slope no steeper than 3:1 (horizontal: vertical)
unless otherwise approved by the Township.

Where a noise barrier wall is needed adjacent to a Township roadway, the wall shall be placed
150mm on the private property side of the property line.

Where the wall is on private property adjacent to public property, the Developer shall enter into
an Agreement with Centre Wellington which shall be registered on title of Lots immediately upon
registration of the subdivision. Said agreement shall implement the following clause with
respect to the noise barrier wall located on these lots and must be included in all offers of
purchase/sale and tenancy agreements.

“Purchasers/tenants are advised that a noise barrier wall is located at the rear/side of this
property. The owner of this property also owns his/her section of the noise barrier wall. The
noise barrier wall is not in public ownership. Monitoring, maintenance, inspection, repair and
replacement of this noise barrier wall, including any associated costs, are the sole responsibility
of the property owner. The Township of Centre Wellington is in no way responsible for this
noise barrier wall. Should this noise barrier wall fail, it is the property owner’s responsibility to
repair or replace his/her section of the wall, at his/her cost. If the property owner fails to maintain
the noise barrier wall, the Township of Centre Wellington will notify the requirement to repair in
writing. If the property owner does not comply with the Township’s request, the Township will
correct the deficiency and bill the property owner accordingly”.

B.21 Entrance Features

A Developer may submit for approval a design proposal for entrance features which may consist
of walls, gates, fences, trees, shrubs, flowers and other related components. The Developer will
be required to enter into an agreement with the Township for the construction and maintenance
of entrance features within the Subdivision Agreement.

The Developer shall maintain the entrance feature indemnifying the Township for all claims until
the development has been assumed or as otherwise specified in the Agreement.

The Developer shall provide a payment for perpetual maintenance fees and securities in
accordance with the Subdivision Agreement.

Entrance features may be located within the public road allowance in centre median islands only
or on a separate block adjacent to daylighting triangles. The features shall be designed to
maintain proper sight distances and turning movements at driveway accesses and intersections.
The design of the entrance feature shall be submitted for approval to the Township. Refer to the
Centre Wellington, Urban Design Guidelines for further design details.

All tree planting for entrance features will meet all tree and soil habitat zone requirements
identified in Section J of this Manual.

The Township reserves the right to remove all or any element of the entrance feature at its
discretion.
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B.22 Fencing

Fencing shall conform to the Centre Wellington Fence By-law 2018-34, Zoning By-law 2009-045
and Centre Wellington Urban Design Guidelines.

B.23 Streetscape and Landscaping

All tree planting will meet all tree and soil habitat zone requirements identified in Section J of
this Manual.

A Streetscape Plan will be required in support of an application for a Plan of Subdivision

B.24 Utility Installation

Location and installation details for utilities must be approved by the Township prior to the
installation.

All utility trenches within the road allowance are to be backfilled and compacted to 95%
Standard Proctor Density.

The Developer is responsible to ensure that there is no conflict of plants and appurtenances
with other utilities, driveways, tree planting pits, etc. As such, a Composite Utility Plan will be
required in support of an application for a Plan of Subdivision which would identify the location
of all street furniture, driveway cut locations, entrance features, street trees, utility locations,
traffic calming features and fencing/landscaping details for corner lots.

B.25 Inspections and Testing

The following are the minimum tests required for roadway construction:

a. Sieve Analysis shall be performed in order to assure that the granular base
courses meet the current industry standards. Representative samples are to be
obtained by the Consultant prior to and during the road construction operation.

b. "Density Tests" shall be performed in order to assure that the granular base
courses have been properly compacted to the current industry standards.
Density Tests on the road subgrade shall be performed as directed by the
geotechnical engineer.

c. A "Proof Roll" of the road subgrade shall be performed under the supervision of
the geotechnical engineer to assure unsuitable road subgrade material is
removed,

d. "Asphalt Tests" shall be performed in order to assure that the binder and surface
asphalt meets the design mixture tolerances.
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e. "Concrete Tests" shall be performed on curbs, sidewalks and driveway ramps.

C WATERMAINS

The Safe Drinking Water Act, 2002, section 12 requires that “No person shall operate a
municipal drinking-water system or a regulated non-municipal drinking water system unless the
person holds a valid operator’s certificate issued in accordance with the regulations”. Only
appropriately certified Township operators can operate the drinking water system, once
bacteriological testing is complete and the new watermain is connected to the municipal system.

All watermains, appurtenances and service connections shall be guaranteed for a minimum
period of two (2) years after initial acceptance by the Township.

C.1 Watermain Design Guidelines

C.1.1 Easements

The minimum easement width shall be 6.0 m. The Engineer shall also consider the soll
conditions and constructability and future maintenance when selecting the easement width. In
addition, if more than one utility is installed in the easement, the easement width should be
increased by the separation distance of the utilities.

C.2 Water Demand
C.2.1 Definitions

C.1.11  Average Day: The total amount of water demanded within a certain time period,
usually one year, divided by the number of days within that time period.

C.1.1.2 Maximum Day: The average water demand over the day (midnight to midnight) of
highest water demand within any one year.

C.1.1.3  Minimum Hour: The smallest short-term (1 hour) demand. Without accurate
records, this value can be taken as zero (0) in small systems or as the smallest
hourly demand over a typical average day in large systems.

C.1.1.4 Peak Hour: The highest short-term (1 hour) demand within a system not including
fire flow. The peak hour is normally the highest hourly demand on the maximum day.

C.1.1.5 Domestic: Any non-fire water use.

C.2.2 Domestic
Wherever available, the Engineer shall use historical data, as supplied by the Township, to
establish the Peaking Factors and Unit Consumption Rates.

C.2.3 Fire Flow

The fire flow requirements shall be determined in accordance with the current issue of “Water
Supply for Public Fire Protection”, Fire Underwriters Survey.
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At the discretion of the Township, the fire flow requirement for projects that are phased may be
reduced to that required under the Ontario Building Code. It must be demonstrated, though, that
the ultimate design will satisfy the requirements in the Fire Underwriters Survey. At no time shall
the available fire flow be less than that required under the Ontario Building Code.

C.2.31 Design Period

The Design Period for watermain sizing purposes shall be 40 years, using the ultimate land use
as predicted by the Township.

C.2.3.2 Peaking Factors

The peaking factors used to calculate minimum hour, maximum day and for peak hour must be
based on:

e Historical information
e Ministry of the Environment guidelines
e As directed by the Township

C.3 Hydraulic Analysis

C.3.1 Friction Factors

The following “C” friction factors, which include an allowance for age, shall be used for the
following materials:

e PVC/PVCO: 150
e DI 130
e CPP: 130
e HDPE: 140

If the watermain material has not been determined at the time of watermain sizing, a “C” factor
of 130 shall be used.

C.3.11 Nominal vs. Actual Diameter

The nominal diameter can be used for general water distribution system design. The actual
inside diameter shall be used though for the design of critical infrastructure.

The actual inside diameter shall be used for the design of HDPE watermains.

C.3.1.2 Capacity
All watermain distribution systems must be able to transfer the larger of maximum day plus fire
or peak hour.

C.3.1.3 Maximum Velocity
The maximum velocity in the watermain under all flow conditions shall not exceed 5.0 m/s.

C.3.1.4 Transient Pressure

All watermains shall be designed to withstand the maximum operating pressure plus the
transient pressures to which the watermain will be subjected. As a minimum, the pipe and joint
strength shall be such that it can withstand the pressure surge resulting from an instantaneous
stoppage of a water column moving at 0.6 m/s.
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C.4 Pressure

C.4.1 Pressure Zone Delineation
The Township is responsible for general pressure zone delineation.

C.4.2 Boundary Conditions

The boundary conditions (i.e. available pressure and flow) for new watermains and water
distribution systems can be obtained by field testing and/or from the Township. Field testing the
water distribution system shall only be conducted with the approval and assistance of the
Township.

C.4.3 Preferred Pressure Range
The preferred design pressure ranges are:

Average Day and Maximum Day: 350 kPa (50 psi) to 550 kPa (80 psi)
Minimum Hour and Peak Hour: 275 kPa (40 psi) to 700 kPa (100 psi)

Pressures outside of these ranges are acceptable to the limits described below; but are not
desirable.

C.4.4 Minimum Pressure

Under no circumstances shall the minimal residual pressure during Maximum Day plus Fire
scenarios be less than 140 kPa (20 psi) at any location in the water distribution system.
Additional analysis may be required for pressures below 275 kPa (40 psi).

C.4.5 Emergency Conditions
The minimum pressure under emergency conditions is 140 kPa (20 psi).

C.4.6 Maximum Pressure

The maximum static pressure in the watermain system should not exceed 700 kPa (100 psi)
under any scenario.

C.4.7 In-Line Booster Pumps

In those areas where the pressure at the centreline road elevation will be lower than 275 kPa
(40 psi), in-line booster pumping systems may be utilized. This could take the form of a system
booster pumping station or individual booster pumps with pressure tanks. The use of booster
pumps must be approved by the Township.

If the booster pumping station is designed to supply fire flow, the station shall be equipped with
standby power. The booster pumping station shall be designed to the Township’s standards as
applicable. Contact the Township for specifications required for Booster Pumping Stations.

Individual booster pumps and pressure tanks shall be designed for the application. A backflow
preventer in accordance with CAN/CSA-B64-10 shall be installed immediately downstream of
the meter.
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C.4.8 Design Pressure Location

For design purposes, the pressure is measured at the centreline road elevation. Under fire flow
conditions the pressure is considered to be located at the centreline road elevation at the
hydrant tee.

C.5 Pipework

C.5.1 Material

As per OPSS 441 “All pipe up to and including 600 mm shall be delivered to the Work Area with
end covers.”

Materials shall be as per Part C.15.1 — Materials. On a project specific basis, the Managing
Director of Infrastructure Services may specify or allow alternate materials (e.g. in the case of
environmentally impacted soils, or sensitive areas).

The Developer’'s Engineer is responsible to ensure that the class or pressure rating of pipe is
not exceeded given the expected dead and live loadings and anticipated maximum water
pressures.

The transition from one pipe material to another should be made at a tee, cross, or valve,
preferably located at a street intersection.

C.5.2 Location
The watermain shall be located as shown on the Township’s typical cross-sectional drawings.

C.5.3 Diameter
C.5.3.1 General

The watermain diameter shall be sized in accordance with a Water Distribution Report prepared
for the area under consideration, submitted and approved by the Managing Director of
Infrastructure Services.

The diameter of a permanent dead-end watermain shall not exceed the diameter of its feeder
watermain.

C.5.3.2 Minimum
The minimum watermain diameter shall be 150 mm.

In Industrial, Commercial and high-density residential areas and in areas specified by the
Managing Director of Infrastructure Services, the minimum diameter shall be 300 mm. The
Developer’s Engineer shall contact the Managing Director of Infrastructure Services for
clarification if necessary.

C.5.3.3 Maximum

The maximum watermain diameter for cul-de-sacs and other permanent dead-end watermains
shall be 200 mm, and 300 mm for industrial, commercial and high-density residential areas
unless it can be demonstrated and approved by the Managing Director of Infrastructure
Services that a uniqgue demand condition exists that necessitates a larger watermain.

46



C.5.4 Depth of Cover
The depth of cover from finished grade to the top of pipe shall not be less than 2.0 m.

Watermains designed deeper than 2.0 m shall require approval of the Managing Director of
Infrastructure Services.

C.5.5 Vertical Connection to Existing System

In the event that the existing watermain has less than 2.0 m of cover, vertical bends shall be
utilized as necessary at the construction limits to connect the new watermain (at proper depth)
to the existing system. This method of connection facilitates the future lowering of the remainder
of the existing watermain.

Sweeping vertical pipe joint deflections shall not be used.

C.5.6 High Points
High points shall be avoided unless an escape route for trapped air is provided.

For local watermains, services will generally provide an escape route for trapped air, but it is
preferred to locate fire hydrants at high points. Air release valves shall not be installed on local
watermains without the approval of the Managing Director of Infrastructure Services.

C.5.7 Minimum Slope

To facilitate the movement of trapped air and to avoid localized high and low points, the
preferred minimum slope for watermains is 0.5%. Slopes less than 0.5% will be submitted to the
Managing Director of Infrastructure Services for approval.

C.5.8 Dead-end Mains

Dead-end watermains are to be avoided wherever possible. Where dead ends watermains
cannot be avoided, the maximum length of a permanent dead-end watermain is 150 m.

A fire hydrant must be located at the end of cul-de-sacs and other permanent dead-ends. A
temporary fire hydrant must be installed in-line at temporary dead-ends. An acceptable
alternative is to provide a plug on the main line leg of the hydrant tee and install a fire hydrant in
its permanent location. A temporary plug or blow off may be acceptable at the approval of the
Managing Director of Infrastructure Services.

C.5.9 Minimum Clearance to Sewers

The clear separation between watermains and sewers shall be as per MECP requirements
“Watermain Design Criteria for Future Alterations Authorized under a Drinking Water Works
Permit” (Section 15).

C.5.10 Thrust Restraint
Mechanical joint restraints or concrete thrust blocks shall be installed to restrain movement of
the watermain.

The limits for which mechanical joints restraints must be installed shall be clearly indicated on
the Construction Drawings.

The restraining joint and pipe design shall be based on transferring thrust through the pipe to
the surrounding material. A safety factor of 1.5 must be used to calculate restraint length for
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Ductile Iron and PVC watermain material. A safety factor of 1.5 must be used to calculate
restraint length for Concrete Pressure Pipe using methods outlined in AWWA M9.

The Managing Director of Infrastructure Services reserves the right to specify the use of
mechanical restraints and/or concrete thrust blocks.

C.5.11 Soil Settlement Areas

On areas subject to possible future soil settlement, the bedding design must minimize pipe
movement and mechanical joint restraints must be installed to the limits of the possible
settlement area. This requirement may be waived if it can be demonstrated that future
settlement will not occur.

C.6 Water Quality

C.6.1 Minimum Chlorine Residual

The minimum chlorine residual as mandated by the Ministry of the Environment is 0.25 mg/L for
combined chlorine or 0.05 mg/L for free chlorine at any point in the distribution system. The
combined chlorine residual is the total chlorine residual minus the free chlorine residual.

C.6.2 Design Considerations

Although the Township has primary responsibility to ensure that the minimum chlorine residuals
are maintained in the distribution system, the distribution system must be designed to mitigate
the degradation of chlorine residuals. The Managing Director of Infrastructure Services reserves
the right to require watermain looping and/or automatic flushing devices to facilitate the
maintenance of chlorine residuals.

C.7 Hydrants

C.7.1 Maximum Spacing

The maximum spacing between fire hydrants as measured along the roadway centreline is as
follows:

e Residential 150 m
¢ Industrial, Commercial & High Density Residential 100 m
¢ Watermains not fronting lots 300 m

The Managing Director of Infrastructure Services:
o Will determine if fire hydrants are required along watermains not fronting lots.
o Reserves the right to request additional fire hydrants.
o May waive the requirement to provide fire hydrants fronting vacant properties.

C.7.2 Lead Size

The minimum hydrants lead size to be 150 mm. On a site specific basis, the Managing Director
of Infrastructure Services may request a larger hydrant lead size.
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The anchor tee, valve and boot must be the same size as the lead. A reducer shall not be
utilized at the hydrant boot.

C.7.3 Location

Fire hydrants shall be installed at the end of cul-de-sacs and other permanent dead end
watermains.

The preferred locations for the fire hydrants are:

At street intersections

On the same side of the road as the watermain

Consistently on the same side of the road as existing and future fire hydrants
At the dividing property line between adjacent properties

At high points

At low points

Fire hydrant leads must be installed perpendicular to the road and/or the watermain.

C.7.4 Bends

Bends in fire hydrant leads will not be allowed unless site conditions warrant and with written
approval of the Managing Director of Infrastructure Services.

C.7.5 Minimum Clearance
The minimum clearance from above ground obstructions to fire hydrants shall be as follows:

e Behind 0.6m
e Each Side with a port 20m
e Each Side without a port 1.0m
e Front no obstructions between the street and the hydrant face

The installation of bollards shall be as directed by the Township.

C.8 Isolation Valving

C.8.1 Size
The valve shall be the same size as the main.

C.8.2 Location
Valving must satisfy the following location criteria:

e 2 valves at tee intersections
3 valves at cross intersections

e Separating hydrants such that no two adjacent hydrants will be out of service at one time
unless otherwise directed by the Township.

¢ Avalve at either end of a river crossing, bridge, easement or casing is required.

Valving at intersections shall be located in-line with the extension of the property line of the
intersecting through street, unless otherwise directed by the Managing Director of Infrastructure
Services. Contract Administrator / Contractor to ensure that the valve doesn’t conflict with other
utilities and /or infrastructure.

49



C.8.3 Maximum Spacing

In addition to the valving requirements outlined above, the maximum spacing for isolation valves
shall be as listed for the following watermain diameters:

e 300 mm diameter and smaller spacing =300 m
e Larger than 300 mm diameter spacing = as directed by the Managing
Director of Infrastructure Services

C.8.4 Valves

All valves shall be direct buried as per Township Standards, unless the Managing Director of
Infrastructure Services specifically requires a chamber to be provided.

C.8.5 Minimum Clearance
The minimum clearance from above ground obstructions to valves is 2.0 m.

C.9 Combination Air & Vacuum Release Valves

C.9.1 Utilization

Air and Vacuum Release Valves shall be utilized in watermains in situations where it is possible
for air to accumulate or a vacuum to develop and an alternate means for release is not available
(i.e. services or fire hydrants) to remove the air. The valves shall be located in accordance with
best design practices. This generally includes supply watermains with localized high points, long
stretches of flat or gently sloping watermain or at changes in grade.

In general terms, Air and Vacuum Release Valves shall be of the combination configuration.
The sole use of either an air release or vacuum release valve must be dictated by the situation
and approved by the Managing Director of Infrastructure Services.

Watermains servicing adjacent lots generally do not require air and vacuum release valves
because air can escape or enter through the services.

A blowoff or fire hydrant is an acceptable alternate means of air or vacuum release in temporary
situations with the approval of the Managing Director of Infrastructure Services.

C.9.2 Watermain Profile
The Developer’s Engineer, through a cost-benefit analysis, shall consider reducing the number
of air and vacuum release valves by altering the profile of the watermain.

C.9.3 Sizing

Air Release and Vacuum Release valve bodies shall be 25 mm for watermains up to and
including 300 mm diameter and 50 mm for watermains larger than 300 mm diameter. If the
Developer’s Engineer determines that a larger valve body is required, the larger sizing must be
approved by the Managing Director of Infrastructure Services.

The orifice sizing shall be determined in conjunction with a transient analysis of the watermain
and consultation with the manufacturer.

50



C.10 Drain Chambers

C.10.1 Utilization

Drain chambers are required where the normal methodology of watermain dewatering is not
appropriate due to the watermain size or location. Watermains smaller than 450 mm will
generally not require a drain chamber, however, a long downhill gradient without an isolation
valve or fire hydrant for bulk draining may necessitate a drain chamber.

With the written approval of the Managing Director of Infrastructure Services, a fire hydrant may
be installed with the intention that the watermain will be drained with a hydrant barrel pump.

C.10.2 Location

Drain chambers must be located at the low points of the watermain profile. Consideration should
be given to locating low points adjacent to appropriate discharge locations (i.e. near catchbasin)

C.11 Flushing and Swabbing Ports

C.11.1 Utilization

Flushing and swabbing ports shall be considered for watermains over 300 mm. The Developer’'s
Engineer shall contact the Managing Director of Infrastructure Services to determine if a swab
launching and/or swab retrieval chamber is required or is available nearby.

C.12 Services

C12.1Sizing
The minimum nominal service size shall be 25 mm.

The allowable service sizes are 25 mm, 38 mm, 50 mm, 100 mm, 150 mm etc. in 50 mm
increments. Multi-block minimum service should be 150 mm (for onsite hydrants). Services
larger than the minimum size for the Township shall be sized in accordance with AWWA M22
‘Sizing Water Service Lines and Meters’. The Managing Director of Infrastructure Services must
approve services sized larger than 300 mm or alternate service sizing.

The service size shall not exceed the diameter of the watermain.

Should the Developer propose to reuse existing services, the contractor shall contact the
Township’s Environmental Services Department for an inspection of the curb stop/box prior to
connecting to it, so that it may be determined if the curb stop/box is in good working order or
requires replacement.

C12.2 Location

The service shall be located as detailed on the Township’s typical servicing and/or road cross-
section drawings unless otherwise approved.

Water services must be installed perpendicular to the road and/or the watermain wherever
practical and within the lot frontage.
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C12.3 Number of Services per Property

No more than one individual property shall be serviced by the same service regardless of
ownership.

In situations where a fire service is required due to infilling or site development after the
water distribution system has been installed, private hydrants can be supplied by a separate
service at the discretion of the Township.

In the case of multi-unit blocks, on-site servicing can be arranged to the property owner’s
convenience, however, there shall only be one service from the municipal system.

In unique circumstances and with the approval by the Managing Director of Infrastructure
Services, more than one service may be allowed to one property. However, a testable backflow
preventer in accordance with CAN/CSA-B64-10 shall be installed on each service to eliminate
the possibility of system flow through private property.

C12.4 Restraints
Services 100 mm and larger, including valves, joints and bends, regardless of size shall be fully
restrained from the watermain to the property line.

C12.5 Bends
Bend fittings shall be avoided wherever possible.

C12.6 Valving

For services 50 mm diameter and smaller, all services shall have two isolation valves. One
valve shall be installed immediately adjacent to the watermain (main stop) and buried, and
another valve shall be installed at the property line or easement limit (curb stop) and a service
box provided to finished grade.

For services 100 mm and larger, the Developer’s Engineer shall contact the Township regarding
the number, location and need for valves and valve boxes.

The main stop or valve, regardless of size, shall be fully restrained to the watermain through the
use of an anchor tee, joint restraint, or bolted connection.

C12.7 Metering

The metering of water use shall be in accordance with the Township’s standard. Meters are not
permitted in chambers. District Metering may be required.

C12.8 Electrical Grounding

On reconstruction or local improvement projects where existing structures will be serviced by a
replacement or new water distribution system, the Developer’s Engineer shall determine if the
electrical grounding systems are connected to the water service. If so, appropriate measures
must be taken to ensure that electrical grounding systems are not compromised. Possible
solutions include installing new grounding rods or plates (see the Electrical Safety Code).
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C.13 Geotechnical Report

C.13.1 Requirements

A geotechnical report must be submitted to the Managing Director of Infrastructure Services as
part of the design of the watermain unless otherwise waived by the Managing Director of
Infrastructure Services. Recommendations must be made regarding the watermain bedding,
thrust restraints, corrosion protection and trench dewatering. The resistivity of the soil must also
be provided.

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.

C.13.2 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.

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.

C14 Corrosion Protection

C14.1 Non-Metallic Watermain

Non-metallic watermain with metallic valves and fittings and non-metallic service laterals, shall
have one zinc Z-24-48 (24 Ib) anode attached to each metallic fitting. A brass grounding clamp
shall be used to connect the anode lead to the fitting.

C.15 District Metered Area

Leakage monitoring within a water distribution system requires the installation of flow meters at
strategic points throughout the distribution system, each meter recording flows into an isolated
area which has a defined and permanent boundary. Such an area is called a District Metered
Area (DMA).

The design of a leakage monitoring system has two main objectives:
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e To divide the distribution system into a number of DMAs so that the flows into each

isolated area can be regularly monitored, enabling the presence of unreported main
breaks to be identified and leakage to be detected.
* To monitor water pressure and temperature in each DMASs for optimization.

Depending on the characteristics of the network, a DMA will be:

¢ Supplied via single main (preferable) or multiple feeds.

¢ Anisolated area (i.e. no flow into adjacent DMAS).

The implementation of DMAs shall be reviewed by the Township upon each development

application and determined if one is required. Refer to the standard drawings for further details.

C.16 Material Specifications

C.16.1 Watermain Material Specifications

All materials shall be certified to the latest revised applicable specifications of the American

Waterworks Association (AWWA), American Society for Testing and Materials (ASTM), National
Sanitation Foundation (NSF) 14 & 61, American National Standard Institute (ANSI),

Underwriters Laboratory (UL), American Association of State Highway and Transportation

Officials (AASHTO) and the Canadian Standards Association (CSA). Certification to be provided
to Municipality, as referenced in the following sections.

On a project specific basis, the Contractor may apply to have a product considered approved

equivalent for any of the product categories listed in the following sections.

Watermain

Approved Watermain Pipe material

Type of Pipe | Specification Diameter Approved Approved
Use Manufacturer
HDPE* OPS 441 Up to 600 Mainline IPEX or
mm approved
CSA137.1 equivalent
DR 18 PVC AWWA C900 100mm to Mainline, IPEX or
300mm Service approved
CSABI137.3 Laterals equivalent
DR 25 PVC AWWA C905 350mm up to | Mainline, IPEX or
600mm Service approved
CSAB137.3 Laterals equivalent
PVCO AWWA 909 100m to Mainline IPEX or
300mm approved
CSA B137.3.1 equivalent
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Type of Pipe | Specification Diameter Approved Approved
Use Manufacturer

ANSI/NSF 61

Notes:

1) For any HDPE application the size and manufacturer must be approved by the
Managing Director of Infrastructure Services

C16.2 Watermain Pipe

C.16.2.1 Polyvinyl Chloride Pipe (PVC)

Manufacture

Polyvinyl chloride (PVC) pressure pipe shall be manufactured to cast iron outside diameters.
PVC pipe shall be colour coded blue and shall have an integral wall-thickened bell designed for
joint assembly using an elastomeric gasket conforming to ASTM D3139.

PVC pipe sizes 100 mm through 300 mm shall be minimum DR18, conform to AWWA C900 and
be certified to CSA B137.3. PVC pipe in sizes 350 mm and larger shall be minimum DR25,
conform to AWWA C905 and be certified to CSA B137.3.

Fittings
o Metallic

Fittings shall be grey or ductile iron conforming to AWWA C110/A21.10 or compact
ductile iron conforming to AWWA C153/A21.53. Fittings shall have mechanical joint ends
conforming to AWWA C111/A21.11 unless otherwise specified and shall be cement lined
in accordance with AWWA C104/A21.4. Cast iron fittings shall only be used for main
sizes where compact ductile iron fittings are not available.

e Joint Restraints

Serrated (machined) ring type joint restraints for PVC pipe shall meet the requirements
of Uni-Bell B-13 or ASTM F1674, and AWWA C-111 where appropriate, and be listed by
ULc or FM. Accepted products include Clow (Series 300 & 360), EBAA (Series 1600 &
2800), Sigma (PV Lok PVP, PVM, PVPF), Star (Stargrip 1000, 1100, 1200), Smith-Blair
(Cam-Lock 111,120 pipe ends Bell Lock 115, 136, 165 for pipe bells, hydrants, valves
and fittings, Pipe Lock 472 & 473 for PVC and ductile iron connection, Flange Lock
911,920,923 flanged to plain end pipe), Tufgrip (Series 1000 for ductile iron, 2000 for
PVC or PVCO).

Wedge action type joint restraints for PVC pipe shall meet the requirements of Uni-Bell
B-13 or ASTM F1674, and AWWA C-111 where appropriate, and be listed by ULc or
FM. Accepted products include EBAA (Series 2000PV), Sigma (One Lok SLC), Star
(Stargrip 4000,4100P) and UniFlange (Series 1500).
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C.16.2.2 C.2.1.4 Polyvinyl Chloride Oriented (PVCO)

Manufacture

Molecularly oriented PVC pipe in sizes 150 mm (6”) through 450 mm (18”) shall be Biaxially
Oriented (molecular orientation in two directions), third party certified to AWWA C909 and third
party certified to NSF 61 for potable water use. The pipe shall have Cast Iron Outside Diameters
(CIOD). Be colour coded blue and have a Pressure Class of 235 psi for 100mm (4”) through
300mm (12”) and minimum Pressure Class of 165 psi for sizes 350 (14”) mm through 450mm
(18").

Fittings

PVCO Pipe to Injection Moulded Fittings (tees, bends, etc.) 100 mm (4”) to 200 mm
(8”): EBAA Iron Series 2500, Sigma PV-LOK Model PVPF, Uni-Fange Series 1369, Star
Series 9200 and 1200G2.

PVCO Pipe to PVC Fabricated Fittings (tees, bends, etc.) 100 mm (4”) to 450 mm
(18”): EBAA Iron Series 2500, Uni-Flange Series 1369, Star Series 9200 and 1200G2.

PVCO Pipe Standard Bell-and-Spigot Push-On Joints 100 mm (4”) to 450 mm
(18”): Sigma PV-LOK model PVP, Star Series 9100 and 1100G2, Uniflange Series
1399.

PVCO Pipe to Mechanical-Joint Fitting 100 mm (4”) to 450 mm (18”): EBAA
MEGALUG Series 2000PV, Sigma PV-LOK model PVM, Star PVC Star Grip Series
4000, Star Series 9000 and 1000G2, Star Grip 4000G2, Uni-Flange Series 1309.

e Joint Restraints

Serrated (machined) ring type joint restraints for PVCO pipe shall meet the requirements
of Uni-Bell B-13 or ASTM F1674, and AWWA C-111 where appropriate, and be listed by
ULc or FM. Accepted products include Clow (Series 300, 350, 360, 390), EBAA (Series
1600, 2500, 2800), Sigma (PV Lok PVP, PVM, PVPF), Star (Stargrip 1000, 1100, 1200),
Smith-Blair (Cam-Lock 111,120 pipe ends Bell Lock 115, 135, 153 for pipe bells,
hydrants, valves and fittings, Pipe Lock 471,472,473,474 for PVC and ductile iron
connection, Flange Lock 911,920,923,973 flanged to plain end pipe), Tufgrip (Tyler)
(Series 1000, 2000)

Wedge action type joint restraints for PVC pipe shall meet the requirements of Uni-Bell
B-13 or ASTM F1674, and AWWA C-111 where appropriate, and be listed by ULc or
FM. Accepted products include EBAA (Series 2000PV), Sigma (One Lok SLC), Star
(Stargrip 4000,4100P. ALL Star Series 4300) and UniFlange (Series 1300, 1360, and
1390).

C.16.2.3 High Density Polyethylene Pipe (HDPE)

Manufacture
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Where high density polyethylene (HDPE) pressure pipe is specified and approved by the
Managing Director of Infrastructure for situations of specialized installation, it shall be ductile
iron pipe outside diameter, co-extruded blue or blue stripe in colour, and meet the requirements
of OPS 441 and CSA 137.1.

o Fittings

HDPE pipe fittings shall meet the requirements of OPS 441.
e Joint Restraints

Joints will be restrained in accordance with OPS 441.

C.16.2.4 Valves

Gate Valves

All Gate valves shall be resilient wedge conforming to AWWA C509.

Resilient wedge valves shall be Mueller, Clow or East Jordan Iron Works Flowmaster.

All gate valves shall be iron body fusion bonded epoxy coated, bronze mounted with inside
screw, non-rising spindle and a 50 mm operating nut that opens by turning counterclockwise.

Gate valves in sizes 100 mm to 350 mm shall have mechanical joint ends.

Combination Air and Vacuum Release Valves

Combination air and vacuum release valves shall consist of an air and vacuum valve and an air
release valve in a single body housing. The body and cover shall be cast iron conforming to
ASTM A126 Class B. Combination air and vacuum release valves shall be Golden Anderson
Industries (Figure GA945), or as otherwise approved.

Tapping Sleeves

Stainless steel tapping sleeves shall be Ford FAST, Smith-Blair 663, Mueller H304. Stainless
steel tapping sleeves including flanges shall be manufactured from Type 304 stainless steel and
shall come equipped with Type 304 stainless steel bolts, nuts and washers.

C.16.2.5 Valve Chambers

Valve chambers are required for all valves greater than 300mm.
Cast Iron Maintenance Hole Lids

All new maintenance holes shall be fitted with self-adjusting manhole frame and cover from
either East Jordan Iron Works (Product No. 00302202) or Bibby-Ste-Croix (Auto Stable C-50M-
ONT) or approved equivalent. All covers shall be as per OPSD 401.010 Type A.

Adjustment Units
Concrete adjustment units shall be as per OPSS 407 and OPSD 704.01. Precast adjustment

units shall be laid in a full bed of mortar with successive units being joined using sealant as
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recommended by the manufacturer. The minimum height for adjustment units is 150 mm and
the maximum height for adjustment units is 300 mm.

Safety Post
Safety posts shall be galvanized "Ladder Up" as manufactured by "BILCO", MSU Model 3100.

C.16.2.6 Line Closure Couplings

Line closure coupling will not be allowed in the Township, only MJ solid sleeve.

C.16.2.7 Flange Adaptors

Flange adapters shall be Uni-Flange Series 400 or 900, Clow Series 40 and 90, EBAA Iron
Megaflange Series 2100, Smith-Blair | Series 913.

C.16.2.8 Valve Boxes

Cast iron valve boxes shall be a screw type box with a No. 6 Base as supplied by Bibby, Mueller
or Star. Lid shall read “WATER” or large “W”. The valve box must be raised to final grade.

C.16.2.9 Hydrants

Hydrants shall conform to AWWA C502 for Dry Barrel Hydrants and shall open
counterclockwise by a 32 mm square operating nut. Hydrants shall have tapped drain ports, 150
mm mechanical joint inlet with brass to brass fittings on the main valve seat, two 63.5 mm (2.5
in) hose nozzles spread 180 degrees apart and a 114.3 mm (4.5 in) pumper nozzle with a 100
mm ULC approved Storz connection. Hydrants shall be connected to the main using 150 mm
lead, 150 gate valve, and anchor tee. Hydrants shall be supplied for a minimum 2.3 m depth of
trench. A maximum of one hydrant extension (300 mm or less for new development) shall be
allowed, with authorization of the Managing Director of Infrastructure, between the upper and
lower hydrant barrels for deeper installations.

Hydrants barrels shall be painted chrome yellow with a high gloss exterior paint over a
quick dry oxide primer. Storz nozzles shall be painted black. The colour(s) of hydrant bonnet
and nozzle caps shall be green and painted with a high gloss exterior paint over a quick dry
oxide primer.

All private hydrants must be painted red with a high gloss exterior paint over a quick dry oxide
primer. Storz nozzles shall be painted black. The colour(s) of hydrant bonnet and nozzle caps
shall be green and painted with a high gloss exterior paint over a quick dry oxide primer and the
bonnet and ports painted green.

All hydrants shall be Canada Valve (Century), Clow Brigadier hydrants or East Jordan
WaterMaster 5CD250 (specific heritage locations).
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C.16.2.10 Service Pipe

Copper service pipe for services 50 mm and smaller shall be Type “K” soft copper and shall
conform to ASTM B88. All service pipes shall be of new manufacture from a North American
source. Kinked, crushed or distorted tubing will not be accepted.

Municipex municipal water service tubing will be permitted for 50mm services or smaller and
shall be certified to AWWA C904, CSA B137.5 and NSF 14 and 61.

C.16.2.12 Service Saddles

Saddles shall be 18 gauge Type 304 stainless steel with AWWA tapered thread. Saddles for
PVC pipe shall be double bolted. Saddles shall have a minimum of 50 mm bearing width and
shall be fully contoured to the outside of the pipe.

Service saddles shall be Cambridge Brass Series 8405 (for 150mm & 200mm watermains) &
8403 (for 250mm or greater watermain), Ford FS323, Romac Industries Style 306, and come
equipped with TYPE 304 stainless steel bolts, nuts and washers.

C.16.2.13 Main Stops

Main stops shall be the same size as the service pipe and shall have AWWA tapered thread
inlet and compression joint outlet. Main stops shall be equipped with electrical grounding tail
nuts when required for connection of tracer wire and anodes for corrosion protection.

Main stops shall be Cambridge Brass Series 301NL, Ford Series Ball Style FB1000-NL, Mueller
300 Ball Type (no lead) B-25008.

C.16.2.14 Union Couplings

Union couplings are not permitted unless approved by the Managing Director of Infrastructure
Services. Should a union coupling be permitted, it shall have compression joints and shall be
Cambridge Brass Series 118, Mueller 15400 Series, Ford Pack Joint C44 or Straub Tabco Inc.

C.16.2.15 Curb Stops

Curb stops shall be the same size as the service pipe and shall be compression joint (CJ) inlet
and (CJ) outlet.

Curb stops shall be equipped with electrical grounding tail nuts for connection of tracer wire and
anodes for corrosion protection. All rod and pin shall be stainless steel.

Curb stops shall be Cambridge Brass 202NL Series, Mueller 300 Ball Type B-25209 Series or
Ford B44NL Series.

Stop and drain type curb stops are not accepted unless special approval is obtained by the
Managing Director of Infrastructure Services.

C.16.2.16 Service Boxes

Service boxes shall be cast iron with a minimum 25 mm upper section and shall have stainless
steel rods and cotter pins. Service boxes shall be adjustable to between 1.8 metres and 2.1
metres to suit service depths. If an extension is required, threaded couplings must be used, set
screws couplings are not acceptable.
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Service boxes shall be Clow Canada Erie/Eclipse or an approved equivalent.

Should the Developer propose to reuse existing services, the contractor shall contact the
Township’s Water Services Department for an inspection of the curb stop/box prior to
connecting to it, so that it may be determined if the curb stop/box is in good working order or
requires replacement.

C.16.2.17 Temporary Watermains

All temporary distribution and service piping shall be certified for potable water use as per
ANSI/NSF Standard 14 and Standard 61. No galvanized material will be allowed.

The distribution piping shall be a minimum 50 mm diameter, Aqua Mine pipe as manufactured
by Victaulic, PVC 1120 Type 1, conforming to ASTM D-1784 and D-2241, SDR 17, pressure
rated for 1720kPa or approved equivalent. Larger diameter may be required for fire protection.

Service piping shall be minimum 19 mm diameter PVC, Series K6136 pipe as manufactured by
Kuri Tec or approved equivalent.

C.16.2.18 Metal Iltems

C.16.2.19 Bolts, Nuts and Washers

C.16.2.20 Cor-Ten
Cor-Ten T-head bolts, nuts and washers shall conform to the latest issue of ASTM and AWWA.

C.16.2.21 Cadmium Coated

Cadmium coated bolts, nuts and washers shall conform to the latest issue of ASTM. Use Grade
2, Designated A 305 bolts for flanges up to and including 300 mm diameter and Grade 5,
Designated A 307 for flanges larger than 300 mm diameter.

C.16.2.22 Stainless Steel

Stainless steel bolts, nuts and washers shall be stainless steel Type 304 conforming to the
latest issue of ASTM F593 and F594.

C.16.2.23 Cast Iron

Cast Iron shall conform to ASTM Designation A-48, Class 30B, Standard Specifications for Grey
Iron Castings. Cast iron products shall be asphalt coated.

C.16.2.24 Galvanizing

Galvanizing shall conform to the standard specifications for ASTM Designation A.123 - Zinc
Coatings on Structural Steel Shapes. Metal products specified as galvanized shall be
galvanized after fabrication.
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C.16.2.25 Petrolatum Tape Systems

Petrolatum tape systems shall be comprised of three components; paste, mastic, tape and meet
the requirements of AWWA C217-09.

Anti-corrosion wrap shall be as supplied by Denso North America Inc. or Petro Coating Systems
Ltd. or Rustrol Systems (Interprovincial Corrosion Control Company Ltd). Only material from
suppliers listed shall be used on an installation. At no time shall materials from either system be
utilized with the other.

Denso coating material shall consist of Denso paste or Denso priming Solution (for cold
temperature application), Denso Profiling Mastic or Denso Mastic Blanket, and Denso LT Tape.

PP Series Primer Paste, PM Series Mastic, LT/ST/Ht Petroleum Tape, PVC 250 Overwrap Tape
from Petro Coating Systems Ltd.

Rustrol Systems materials shall consist of PetroWrap Primer, PetroWrap Mastic and PetrowWrap
Tape

C.16.2.26 Anodes

Packaged anodes shall be zinc Z-24-48 (24Ib) manufactured using a high purity zinc (99.99%
pure zinc) conforming to ASTM B-418 Type Il. The anode shall have an average current
efficiency of 90% and provide an open circuit potential with a minimum 1.10 Volt D.C. as
measured with respect to copper / copper sulphate reference electrode. The zinc casting shall
have a minimum 3.2 mm (0.125”) diameter galvanized steel core wire throughout its length and
shall be packaged in a cardboard or cloth container approximately 100 mm in diameter. The
depolarising material surrounding the zinc casting shall be composed of a gypsum/bentonite
base material having an electrical resistivity less than 50 ohm/cm wet. An insulated copper wire
(AWG #10/7 strand), 2m minimum in length shall be brazed to the end of the core wire.

C.16.2.27 Tracer Wire

Tracer wire for open trench construction shall be 12 gauge (AWG) Copper Clad Steel (CCS)
wire. Wire shall have a minimum break load of 452 Ibs, a 30 mil HDPE jacket and rated for
direct bury application. Wire shall be blue for water and green for sanitary. Wire shall be
Copperhead 1230-BHS, 1230-GHS or approved equivalent. Tracer wire for trenchless
construction shall be Extra High Strength (EHS) Copper Clad Steel (CCS) wire. Wire shall have
a minimum break load of 1150 Ibs, a 45 mil HDPE jacket and rated for directional drill
application. Wire shall be blue for water and green for sanitary. Wire shall be Copperhead 1245-
BEHS, 1245-GEHS or approved equivalent.

All connectors shall be filled with waterproof dielectric silicone and rated for direct bury
application. New connections (12 gauge wire) shall use Copperhead snakebite connectors
(Model LSC-123-0B) or approved equivalent. Existing connections of 14 to 10 gauge wire shall
use a Copperhead lug style connection (Model 3WB-01) or approved equivalent. Connections
for 1245-EHS wire shall be a Copperhead tin plated, copper alloy split bolt connector (Model
SC-3WPB-01) or approved equivalent. Existing connections for 4 to 8 gauge wire shall use a
twist style connector (Copperhead Model SCB-01-LG) or approved equivalent.
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C17 Construction Specifications

C17.1 Watermain Construction Specifications

This section provides direction on project coordination and notification requirements and
describes how watermains, service connections and associated appurtenances are to be
installed, commissioned and tested to meet the technical requirements of the Contract
Documents

C17.2 Ontario Provincial Standard Specifications

The watermain works shall be installed in accordance with OPSS 441 and 442 except as
amended or extended herein.

C17.3 Project Coordination

This sub-section defines responsibility with respect to project coordination objectives required
prior to, during and following the water system construction.

C.17.3.1 Notification of Operating Authority

The Contractor shall notify the local operating authority of the water distribution system at least
48 hours prior to the commencement of any work that may affect the existing water distribution
system.

C.17.3.2 Notification of Local Water Users

The Contractor shall notify all local water users who will be affected by the shutting down of any
section of a permanent or temporary watermain system.

The Contractor shall provide written hand delivered notification of the water service interruption
at least two (2) full working days prior to the interruption to all affected water users. The
notification letter / door hanger shall be to the Township’s standards and approved by the
Township prior to distribution.

The notification shall include:
e 24 hr. Contractor contact name(s) and phone number(s)
e Start date and time.
e Duration of service interruption

C.17.3.3 Shutting Down or Charging Mains

Only Township licensed operators shall operate valves on existing watermains for the purpose
of controlling water. No person other than Township licensed operators shall shut down or
charge any section of existing watermain or operate any valve for the purpose of controlling
water from existing watermains.

The Contractor shall provide the Township with at least two (2) full working days advance notice
when a change in control of the water is required. All necessary water supply interruptions shall
be scheduled in cooperation with the Township during normal working hours. If the Contractor
elects to have the Township make system changes after normal working hours, the Contractor
may be responsible for additional costs.
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The Contractor shall operate only those valves, hydrants and curb stops installed in their
Contract during the construction period prior to final connection to the existing distribution
system. After final connection, only Township personnel may operate the system.

C.17.3.4 Water Interruption

The Contractor shall take all measures reasonable to ensure that water service is not
interrupted before 9:00 a.m. and after 4:00 p.m. The Managing Director of Infrastructure
Services reserves the right to require that specified water users not be interrupted at all or that
the interruption is limited to a certain time span. The Managing Director of Infrastructure
Services also reserves the right to require that any water interruptions be conducted outside of
normal working hours.

C.17.3.5 Requirements Outside of Contract Limits

The Contractor shall ensure that construction activities will not unduly affect, in the opinion of
the Township, the water distribution system outside of the contract limit.

C.17.3.6 Measurement and Payment

Unless otherwise provided for in the Contract Documents, measurement and payment shall be
considered to be included in the watermain installation.

C17.4 Temporary Water Distribution System

C.17.41 General

If existing water users must be taken out of service for a period exceeding eight (8) hours, or at
the discretion of the Contract Administrator or the Managing Director of Infrastructure Services,
a temporary water distribution system shall be provided to all interrupted users.

This sub-section provides direction on the installation of Temporary Water Distribution System
that the Contractor is required to perform to meet the technical requirements of the Contract
Documents.

The temporary water system shall remain in service and not be removed until the Managing
Director of Infrastructure Services has approved the final connection of the new watermain to
the existing system and authorized removal of the temporary water system.

The temporary watermain must run with a low flow once commissioned to maintain the quality of
the water. The water is to be dechlorinated and discharged to a storm inlet.

Existing fire hydrants removed from service shall be bagged as out of service in accordance
with the direction of the Township.

The ends of the temporary watermain should be capped when arriving on site and kept capped
until placed in use.

The inspector shall update the contract administrator and the Township whenever the following
occurs:
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. Buildings are placed on temporary water

. Buildings are taken off temporary water

. Any changes in the sampling plan/ locations for approval prior to the change
. Any changes in the source for approval prior to the change

. Any breaches of the temporary water supply as soon as possible

C.17.4.2 Layout Plan

Prior to installing the temporary water distribution system, a detailed plan of the system shall be
provided by the Contractor and approved by the Managing Director of Infrastructure Services.
Allow two weeks for review and approval. The plan shall detail:

Connection points to municipal system

Backflow preventor size (Backflow to be reduced pressure zone RPZ)

Materials for mainline and services

Mainline and service sizes.

Sampling points

List of addresses of affected properties including unit, apartment and suite numbers
Emergency procedures and After Hours contact information.

Fire lines and any dead ends shall be identified and be blown out.

Other related information about the temporary water system

The Contractor shall demonstrate that the level of service to the water users will not be
impacted, and that the temporary system will supply water demands at pressures normal to the
existing system. The Contractor shall identify large or exceptional water users and/or fire
protection requirements and incorporate their needs into the temporary water distribution
system. The installation of temporary fire hydrants (where required) shall be as outlined in the
Contract Documents.

The Township requires metering of temporary watermains and as such, the layout plan must
include the size and location of the water meter. A water meter can be obtained by the
Township and meter readings must be taken by the Township.

C.17.4.3 Minimum Diameter

The minimum pipe size shall be 50 mm for mainlines and 19 mm for individual service
connections.

The temporary water system shall be adequately sized to provide water at pressures normal to
the existing water distribution system including the supply to fire suppression systems in
serviced buildings. If temporary fire hydrants are required, the required fire flows shall be
specified by the Managing Director of Infrastructure Services. The Contractor may be requested
to provide confirmation of the supply adequacy of the temporary watermain system by flow and
pressure tests or by calculations.

C.17.4.4 Location
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The temporary distribution piping shall be installed behind the sidewalk and service piping shall
be installed along the edge of existing driveways to avoid grass-cutting conflicts.

All above ground piping shall be installed with appropriate ramping or burial such that the piping
will:

Not to be endangered by equipment or vehicular traffic

Not pose a hazard for pedestrians (tripping, etc)

Provide a barrier-free access.

Be constructed to safeguard against vandalism and tampering

C.17.4.5 Isolation Valves

Isolation valves are required at the source water connection, branches (2 on 3 way, 3 on 4 way)
and at every service.

C.17.4.6 Source Water Connection

The connection of the temporary water system to the existing distribution system shall be done
in a secure location and be vandal and tamper resistant. A backflow preventer is required to
separate the two systems if the temporary system is in service. The backflow preventer shall be
a reduced pressure type assembly and shall be installed, maintained, and field-tested in
accordance with the latest edition of CAN/CSA-B64.10.

At the beginning of the project on the first installation and all subsequent relocations, the
backflow preventer must be certified by an appropriately licensed technician and submitted to
the Managing Director of Infrastructure prior to the backflow preventer being put into service.
The backflow preventer must be re-certified when the device is relocated. Source water
connections to fire hydrants are discouraged unless it is demonstrated that the hydrant is the
only feasible option. The hydrant shall be pressurized at all times that it serves as a source of
potable water.

C.17.4.7 Pressure Testing and Leakage

All above ground piping shall be regularly inspected to ensure leak tight connections at the
beginning and during the period that the temporary water distribution is in use.

At the discretion of the Contract Administrator or the Managing Director of Infrastructure
Services, buried temporary water distribution piping shall satisfy hydrostatic pressure testing.

C.17.4.8 Chlorine Residual and Bacteriological Testing

After the temporary water system is installed (both mainlines and services) in its final location,
but before service piping is connected to the water users, the temporary water distribution
system shall satisfy the chlorine residual and bacteriological testing standards and protocols for
the commissioning of new watermains. Samples must be collected at the end of each branch
(individual services under 50 mm exempt unless designated by Contract Administrator) and at
maximum 350 m intervals.

All procedural standards, bacteriological and chlorine residual requirements detailed for
commissioning new watermain distribution systems apply to testing the temporary water
distribution system, including swabbing.
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One week after the temporary water system is placed into operation and weekly thereafter,
chlorine residual and bacteriological samples shall be taken until the temporary system is
decommissioned. The chlorine residual and bacteriological requirements after the temporary
system is installed shall be that associated with the existing distribution system.

The Contract Administrator is to be contacted immediately if there is damage or loss of pressure
to the temporary distribution system. This will require the Township to perform another round of
chlorine residuals, and/or sampling.

If a water sample is shown adverse in accordance with O.Reg. 170/03 after the temporary water
distribution system is in service, the Contract Administrator will notify the Contractor as soon as
possible. The severity of the problem will be addressed, and corrective action determined by the
Township. If a Boil Water or Drinking Water Advisory must be issued, or if the temporary water
system must be disconnected, the Contractor shall supply bottled water or an alternate
acceptable water supply to the interrupted water users. Before the temporary water system can
be placed back into operation, it must satisfy the chlorine residual and bacteriological testing
standards and protocols used to initially commission the temporary system and/or the
requirements of the Medical Officer of Health, Public Health Department, MECP or the
Township of Centre Wellington. The Contractor shall have forces available at all times during
the corrective action and testing periods to conduct necessary work or assist with sampling as
necessary and will be responsible for any costs incurred by the Township for corrective action
and/or testing.

C.17.49 Temporary Sampling Ports and Flushing

Sampling ports are to be copper from the temporary main connection to the end (no plastic
pipe) with a removable handle for the valve. A gooseneck configuration or a tee configuration
(both fully copper) are acceptable. A description of the sampling port or reference this section is
required for the temporary watermain commissioning plan. Sample locations shall be kept clean
and shall be located high enough to minimize any ground splashing back onto the sample port.

Once commissioned, the temporary watermain shall continuously flush at all dead ends to
ensure water movement (dechlorinated and directed to the storm sewer, whenever possible).

C.17.4.10 Service Connections

The service connection piping shall be installed and disinfected at the same time as the main
line in order that disinfection is accomplished on the service piping. The final connection to the
water user shall not be made until the chlorine residual and bacteriological testing requirements
have been satisfied. During service connections, the Contractor shall minimize the portion of the
system depressurized.

A check valve shall be installed on the service connection between the mainline and the
connection to the water user.

Prior to connection to water users, individual service lines shall be thoroughly flushed. The final
connectors shall be spray-disinfected and swabbed with a minimum 1% and maximum 5% of
NSF 60 Sodium Hypo solution to disinfect the fittings. The Contractor shall arrange for the
plumbing system to be flushed to remove any elevated chlorine residuals.
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The Contractor is responsible to provide an appropriate connection to the water user. The
property owner is under no obligation to allow the temporary water system to be connected to
their internal system at any location other than on the public side of the curb stop. A typical
service connection to a private building shall be connected to the public side of the existing curb
stop. In the event that this scenario is not possible, it is the responsibility of the Contractor to
determine how to provide temporary water service to the satisfaction of the Township and the
property owner. Any excavation on private property or internal plumbing modifications shall only
be done after written approval is obtained from the property owner and applicable plumbing
permits obtained. A copy of any written approvals shall be provided to the

Contract Administrator.

C.17.4.11 Operation

The temporary water distribution system shall be continually pressurized after the
bacteriological testing is completed and be capable of supply normal water demands throughout
its installation.

In the event of a main or service break, the Contractor shall advise the Managing Director of
Infrastructure Services and take immediate steps to minimize water loss and to avoid system
contamination. Each end of the broken pipe shall be elevated in a manner to avoid backflow into
the pipe. All fittings used in the repair and the pipe ends shall be spray-disinfected and swabbed
with a minimum 1% and maximum 5% of NSF 60 Sodium Hypo solution to disinfect the
connection. At the discretion of the Township, a round of chlorine and/or bacteriological samples
may be taken to ensure the integrity of the system.

C.17.4.12 Off-hours Corrective Action

If corrective action is needed to the temporary water distribution system outside of normal
working hours, the Contract Administrator and/or the Township will attempt to contact the
Contractor to take corrective actions. If, in the sole opinion of the Township, the Contractor is
unable to make the corrections in a timely manner, the Township may direct their own forces to
take corrective steps. The Contractor will be responsible for any costs incurred by the Township.

C.17.4.13 Relocation of the Temporary Distribution System

The relocation of the temporary water system either in whole or parts by any means without
conducting and passing the chlorine residual and/or bacteriological requirements shall not be
permitted unless written permission is obtained from the Contract Administrator with the
approval of the Managing Director of Infrastructure Services. Relocation here is defined as
depressurising and moving the pipework in order to service other water users.

C.17.4.14 Measurement and Payment

Unless otherwise provided for in the Contract Documents, measurement and payment of any
temporary water systems required to be installed, commissioned and tested shall be considered
to be included in the watermain installation.

C17.5 Source Water Connection for New Water System

This sub-section provides information on submission requirement and procedures to be followed
by the contractor to acquire approval to complete the Source Water Connection for the
temporary water system and/or the testing and/or commissioning of the watermain system.
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C.17.5.1 Physical Separation

All connection points between the existing water distribution system and new watermains,
including temporary water distribution systems, shall be kept physically separated until the
watermain has successfully passed commissioning and testing requirements.

C.17.5.2 Use of Fire Hydrants

Source water connections to fire hydrants are discouraged unless it is demonstrated that the fire
hydrant is the only feasible option. The fire hydrant shall be pressurized at all times that it
serves as a source of potable water.

C.17.5.3 Temporary Connection and Backflow Preventer

To facilitate watermain commissioning, a temporary connection to the existing water distribution
can be made using a temporary or “jumper” connection equipped with a backflow preventer, as
per the Township’s Standards. The connection to the existing distribution system shall be done
in a secure location and be vandal and tamper resistant and shall be no larger than 50 mm
diameter. Multiple jumpers or larger connections are acceptable with the approval of the
Township.

The backflow preventer shall be a reduced pressure type assembly and shall be installed,
maintained, and field-tested in accordance with the latest edition of CAN/CSA-B64.10.

At the beginning of the project on the first installation and all subsequent relocations, the
backflow preventer must be certified by an appropriately licensed technician and submitted to
the Managing Director of Infrastructure prior to the backflow preventer being put into service.
The backflow preventer must be re-certified when the unit is relocated. The existing distribution
systems and the backflow preventer shall be isolated from the test section during hydrostatic
testing.

C.17.5.4 Connection Point Relocation

In the event that the connection point of the new watermain to the existing watermain
distribution system is in a location that is impractical to install a temporary jumper connection or
carry out testing requirements, the Contractor may elect, or be directed by the Township, to re-
locate the connection point to a more suitable location. This situation may occur if the
connection point to the existing water distribution system is within the travelled portion of a
roadway, would raise safety concerns or may cause environmental or property damage if an
excavation were left open or pipe work exposed aboveground.

The Contractor shall carry out the disinfection of the watermain installed to relocate the
connection point in accordance with MECP disinfection procedures and the procedures outlined
under “Final Connection” for new watermains.

After the watermain connection has been installed, the Township or the Contract Administrator
may elect to conduct additional chlorine residual and bacteriological testing in accordance with
the requirements outlined for new watermains to verify the disinfection of the watermain. If the
watermain connection fails either the chlorine residual or bacteriological requirements, the
Township will direct corrective action and the Contractor shall cooperate fully.

C.17.5.5 Measurement and Payment

68



Unless otherwise provided for in the Contract Documents, measurement and payment of any
source water connections required to be installed, commissioned and tested shall be considered
to be included in the watermain installation.

C17.6 Watermain Installation

This sub-section provides direction on the watermain installation operations that the Contractor
is required to perform to meet the technical requirements of the Contract Documents. As per
OPSS 441 “All pipes up to and including 600 mm shall be delivered to the Work Area with end
covers.

C.17.6.1 Watermain Layout Tolerance

The allowable laying tolerance from that shown on the Construction Drawings for all sizes and
along the entire length of watermains is as follows:

Horizontal: 50 mm
Vertical: 25 mm

C.17.6.2 Joint and Pipe Deflection

The deflection of joints shall not exceed that recommended by the pipe manufacturer. Pipe
barrels shall not be deflected to any degree or placed under lateral or vertical stress.

C.17.6.3 Joint and Thrust Restraint

Joint and thrust restraint, poured-in-place concrete, shall be installed on mains up to and
including 300 mm dia.:

As per Township Standards

As shown on the Construction Drawings

As shown on the pipeline Shop Drawings

At all horizontal and vertical bends (one pipe length on each side of the bend)

As shown on approved shop drawings

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

Mechanical joint restraints shall be installed on mains of all sizes:

¢ On all main valves, hydrant leads, flushing and swab ports, and all service laterals 100
mm or greater in size.

o At all haorizontal and vertical bends and tees (one pipe length on each side of the
bend/tee)

e |n areas subject to settlement

o As directed by the Contract Administrator and/or Director of Infrastructure Services

e All joints to be restrained a minimum 10 m from an appurtenance or as per approved
shop drawings, or as per manufacturer’s specifications.

In addition to mechanical joint restraint, precast or poured-in-place concrete thrust blocks, shall
be installed on mains up to and including 300 mm dia.:
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As shown on the Construction Drawings

As shown on the pipeline Shop Drawings

At all horizontal and vertical bends and tees

As shown on the hydrant detail drawing

As shown on approved shop drawings

As directed by the Contract Administrator and/or Chief Municipal Engineer

Using forms and concrete tested to 20mPA for poured —in-place concrete thrust blocks.

Precast thrust block size for watermain smaller than 300mm to be 550x400x200, for watermain
300mm and larger block size to be 900x900x200. Threaded rod shall not be installed unless
written permission is obtained from the Contract Administrator with the approval of the Director
of Infrastructure Services.

All joints to be restrained a minimum 10 m from either side of any appurtenance or as per
approved shop drawings, or as per manufacturer’s specification. Threaded rod shall not be
installed unless written permission is obtained from the Contract Administrator with the approval
of the Managing Director of Infrastructure Services.

C.17.6.4 Tracer Wire

The tracer wire shall be installed as per the Township’s Standards and taped to the top centre of
all non-metallic watermain and service piping at 5m intervals.

The tracer wire on non-metallic systems shall not be connected to new or existing metallic
watermain piping and/or associated fittings connected to the metallic watermain in order not to
interconnect corrosion protection systems.

A grounding anode shall be installed at the terminus of the tracer wire which is not otherwise
connected to an existing tracer wire. The anode shall be Copperhead model ANO-12 or
approved equivalent.

C.17.6.5 Tracer Wire Test Stations

Test stations are to be installed at all fire hydrants at a maximum of 300 m spacing. They are to
be located directly behind a fire hydrant and shall be Copperhead model LD14-TP 350mm in
length with a cast iron blue locking lid with “water” cast into the cap or approved equivalent. The
tracer wire is not to be fastened to the hydrant flange.

C.17.6.6 Corrosion Protection
¢ Non-Metallic Mains

The anode shall not be connected to the tracing wire and shall be connected to each
metallic fitting. A brass grounding clamp shall be used to connect the anode lead to the
fitting.

e Anode Offset
The packaged anode is to be placed parallel to the watermain, 0.3 metres from the pipe.

C.17.6.7 Bolts, Nuts and Washers

70



Bolts, nuts and washers used on buried fittings shall be Cor-Ten or stainless steel. Cor-Ten T-
head bolts, nuts and washers shall conform to the latest issue of ASTM and AWWA. Stainless
steel bolts, nuts and washers shall be stainless steel Type 304 conforming to the latest issue of
ASTM F593 and F594.

All bolts, nuts and washers shall be covered with a petrolatum tape system (regardless of
whether it is coated or not), which shall be installed in accordance with the manufacturer’s
instructions.

C.17.6.8 Wrapping

All metallic fittings (excluding curb/main stop and brass fittings) and appurtenances including
saddles, valves, tees, bends etc. are to be wrapped with an approved petrolatum system
consisting of paste, mastic and tape.

C.17.6.9 Measurement and Payment

Unless otherwise provided for in the Contract Documents, measurement and payment for the
installation of watermain will be in accordance with the Ontario Provincial Standards. If not
otherwise specified, the supply and installation of joint and thrust restraint, tracer wire, warning
tape and corrosion protection shall be considered to be included within the watermain
installation.

C.17.6.10 Method of Construction

Pipe shall be laid with the bell or pre-coupled ends facing in the direction of laying, unless
directed otherwise by the Township. Where pipe is laid on a grade greater than 10%, the laying
shall proceed up-grade with the bell end at the higher end of each length of pipe.

C.17.6.11 Joining Pipe and Fittings

Pipe shall, in general, be joined in strict conformance with the recommendations of the
manufacturer of the pipe in use, and as herein specified. The Contractor shall provide and
maintain bracing or chain blocks to prevent "creep" until the pipe is anchored and fixed.

a) Push-on Joints

For PVC pipe, the ball area and gasket must be clean, and factory installed gaskets must not be
tampered with or altered. Apply lubricant to bevelled spigot end only. Push lubricated end past
gasket until reference line is even with bell.

b)  Mechanical Joints

Place the gland and rubber gasket over the plain end of the pipe and then insert the plain end
into the bell until the spigot is firmly seated in the bell. The gasket is then pushed into position
so that it is evenly seated in the socket. The gland is moved into position against the face of the
gasket. Bolts are inserted and tightened. All nuts shall be tightened with a suitable (preferably
"torque limiting") wrench. Nuts spaced 180 degrees apart, shall be tightened alternatively, to
produce equal pressure on all parts of the gland.

The torque for various size of bolts shall be as follows:
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Table 2: BOLT TORQUE

Size in Millimetres Range of Torgue in Newtons/Metre
16 61 - 81 Nn/m
19 102 - 122 Nn/m
25 136 - 163 Nn/m
31 163 - 203 Nn/m

For PVC pipe, use plain rubber tip gaskets (not lead tip). Do not use bevelled pipe ends.

C17.7 Hydrant, Valve and Chamber Installation

This sub-section provides direction on the installation of hydrants, valves and chambers that the
Contractor is required to perform to meet the technical requirements of the Contract Documents.

Backfill for hydrant is 19 mm clear stone surrounded with filter cloth and Granular A or approved
native backfill. Backfill for valve is 19 mm clear stone surrounded with filter cloth from the top of
bedding to the upper gland (just below the operating nut) and Granular A from the upper gland
to the subgrade. Backfill for chambers is select subgrade material in accordance with OPSS
1010 or as dictated by the Managing Director of Infrastructure Services.

C.17.71 Setting of Hydrants

Unless otherwise specified, hydrants shall be installed in accordance with the Township’s
Standards.

Hydrants set in areas with a high ground water table shall have the hydrant drain hole plugged
as directed by the Contract Administrator.

Horizontal and vertical bends shall not be installed in the hydrant lead unless written approval is
obtained from the Managing Director of Infrastructure Services.

For non-metallic watermains and/or hydrant leads, the tracer wire shall be connected to the
hydrant boot attached to the barrel up to the test station.

Fire hydrants not in service shall be bagged as out of service as directed by the municipality.
C.17.7.2 Valves

Unless otherwise specified, valves shall be installed in accordance with the Township’s
Standards. Hydrant valves shall be restrained directly to the main using anchor tees.

Road levellers of any style shall not be installed, the valve box must be raised to final grade.

C.17.7.3 Minimum Clearance
e Fire Hydrants
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The minimum clearance from above ground obstructions to fire hydrants shall be as
follows:

Behind 0.6m

Each Side 20m

Front clear to the curb line

The installation of bollards shall be as directed by the Township.

Valves

The minimum clearance from above ground obstructions to valves shall be 2.0m.

C.17.7.4 Chambers

Unless otherwise specified, chambers shall be installed in accordance with the Township’s
Standards.

C.17.7.5 Valve Box and Chamber Lid Adjustment

Maintenance hole frames and lids shall be adjusted so that when tested with a 3 m straight
edge in any direction of the surface, shall meet the following grade variance requirements
between the bottom of the straight edge and the surface of the asphalt or frame and
appurtenance.

+Gap, mm Action
Upto7 Acceptable
Greater than 7 Unacceptable

C.17.7.6 Bolts, Nuts and Washers

Buried Installations
Bolts, nuts and washers used on buried fittings shall be Cor-Ten or stainless steel.
Bolts, nuts and washers used on fittings in chambers shall be stainless steel.

If the Contractor elects to use Cor-Ten or stainless steel bolts, nuts and washers on

buried valves or fittings, the entire connection shall be covered with a petrolatum tape

system (paste, mastic and tape) which shall be installed in accordance with the
manufacturer’s instructions.

Chambers

Bolts, nuts and washers within chambers shall be stainless steel plus a petrolatum tape

system. The use of zinc or cadmium coated bolts, nuts and washers are not permitted

within chambers.

C.17.7.7 Measurement and Payment
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Unless otherwise provided for in the Contract Documents, measurement and payment for the
installation of hydrants, valves and chambers will be in accordance with the Ontario Provincial
Standards.

C17.8 Service Connections

This sub-section provides direction on the installation of service connections that the Contractor
is required to perform to meet the technical requirements of the contract specification.

C.17.8.1 Installation

Unless otherwise specified, service connections shall be in accordance with the Township’s
Standards.

Procedure for New Water Service Connection to Existing at Property Line
The below procedure should prevent blockages occurring in the existing water service piping.

After exposing the existing water service at the property line, the house water meter valve
should be opened, and the line back flushed from the temporary supply until the water runs
clear and then close the meter valve again.

After the new water service is connected to the existing water service, the new service should
be charged, curb stop opened, meter valve opened, and outside hose bib opened to flush this
line until it runs clear.

If access to the meter valve is not possible at the time of connection for back flushing, then the
contractor should proceed with the connection at the property line, but keep the curb stop
closed until access is available. Then the curb stop can be opened, water meter valve opened,
and outside hose bid opened to flush this line until runs clear.

C.17.8.2 Live Tapping
Service connections shall be completed under pressure (live tapping) for the following:

e All service connections 50 mm and under on metallic watermains

e All service connections 50 mm and under on non-metallic watermains utilising a service
saddle.
All connections utilising a tapping sleeve and valve.

e Inspect connections to ensure drip tight prior to backfilling.
Certified Township staff must be present during all watermain tapping on a
commissioned watermain.

If water service boxes must be raised beyond the extension height, only screwed couplers will
be accepted to install extensions. Extensions utilising set screws or other means will not be
accepted.

Services shall be installed perpendicular to the watermain. Bends shall not be installed without
the written approval of the Township. Gooseneck bends shall not be considered bends and
therefore are exempt, no approval shall be necessary.

C.17.8.3 Pressure Testing
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All new services shall be pressure tested to the valve or curb stop at the property line as per
OPSS 441, including reconstruction projects.

C.17.8.4 Disinfection
All new service material shall be super-chlorinated and thoroughly flushed afterwards.
All services 100 mm and larger are subject to watermain commissioning procedures.

Where existing services are connected to a new watermain within the watermain trench, the
Contractor shall ensure that the new service material is free of dirt and debris and the
connection is made under as clean conditions as possible. The Contractor shall make
arrangements to thoroughly flush the service through an inside or outside hose bib for a
minimum of 3 to 5 minutes or until the water runs clear and chlorine residuals have reduced to
levels normal to the existing distribution system. If there is any question as to the water quality,
the Contract Administrator may request a water sample for bacteriological analysis to the
standards outlined for new watermains. If the water sample is adverse, the Contractor shall take
whatever corrective action is deemed necessary by the Contract Administrator and the
Township.

C.17.8.5 Union Couplings

Union couplings are not permitted unless permission is given by the Managing Director of
Infrastructure Services.

C.17.8.6 Marker

For new construction where the new service is not connected to an existing private system, the
ends of service connections shall be marked at the curb box by extending a 38 mm x 89 mm
timber marker vertically from the curb stop to a height of 1.0m above finished ground level. The
exposed end of these marker stakes shall be painted blue.

C.17.8.7 Measurement and Payment

Unless otherwise provided for in the Contract Documents, measurement and payment for the
installation of services and associated appurtenances will be in accordance with the Ontario
Provincial Standards.

C17.9 Commissioning

This sub-section provides information on the submission and testing requirements and
procedures to be followed by the Contractor to complete the commissioning of the watermain.

C.17.9.1 General

For a watermain to be considered for acceptance by the Managing Director of Infrastructure
Services, the following procedures and tests shall be successfully completed in the order listed
below by the Contractor in the presence of the Township and the Contract Administrator:

e swabbing
e hydrostatic pressure test
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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 mgl/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/I
(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)

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

e As identified in the Special Provisions
As directed by the Contract Administrator

o 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,

79



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 an