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SECTION I

GENERAL SUBDIVISION DESIGN PRINCIPLES
DESIGN STANDARDS

INTRODUCTION

The City of Cornwall, through the subdivision review process, encourages well designed, attractive
subdivisions.  This document, together with various bylaws and the City’s Official Plan, provide guidance
and outlines requirements and design standards for new subdivision development.

The standards are based on considerable technical background, design approaches and experience in
maintenance of urban infrastructure.  Generally, no variance is allowable for specific minimum standards.
Any variance to a specific standard would have to be approved by Council by a specific request or through
approval of the Subdivision Agreement.

Certain alternative or “neo-traditional” design approaches are being used in test installations across
Ontario, particularly as they relate to street widths and lot and house locations.  The City of Cornwall may
consider a limited number of small scale test installations of such approaches on a case-by-case basis.
Those models should be based on documented alternative standards.  In particular, various alternative
standard approaches contained in Ontario Ministry of Municipal Affairs research.  Early consultation is
critical for such approaches.

I.1 Watercourses, Tree Preservation and Environmental Issues

Any design shall have regard for the existing topography, tree coverage and environmental
conditions of the property.  The Official Plan provides for the preservation of certain natural
features including significant wetlands, tree stands, and natural watercourses.

Natural watercourses are to be preserved wherever feasible.  If the watercourse is required to be
engineered, the facility should be designed to have natural restoration including tree planting.

The existing tree coverage should be retained as much as possible.  Road grades and other
engineered features should be planned with a view to minimizing grade changes.

I.2 Parks

A minimum of 5% of park space is required in each subdivision.  In small subdivisions where 5%
would not form a useful parcel, cash in lieu of the park space may be acceptable.  Cash in lieu is
calculated on the day before draft plan approval.

Undevelopable land, retention/detention ponds, or hazard lands will generally not be accepted as
part of the 5% park dedication unless it can be demonstrated that they are adequately sized,
located and developable for park uses.

Parks should be centrally located with good access from the subdivision and surrounding
neighborhood.  A minimum of 25% park frontage on a street is necessary except where specific
conditions prevent compliance.  Walkways providing other access to the park may be necessary.

Improvements to the park will be necessary including fencing, grading, and tree preservation.
Details of requirements for individual sites would be covered in an applcable subdivision
agreement.

Park naming is at the discretion of the Municipality.
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I.3 Phasing, Building Types, Zoning

Plans should indicate expected phases of development.  Phases should be appropriately sized to
provide for reasonable completion of building.  It is desirable to complete minor street systems in
individual phases, thereby providing a minimum of dead end streets.  In addition, proper planning
of phases eliminates continuous construction of streets.

Subdivision can provide a range of dwelling types consistent with the zoning applying to the
property.  An appropriate clustering of uses in an orderly fashion is encouraged.  The more dense
the development, the closer it should be to the perimeter of a neighborhood.  Medium or high
density developments must be located on collector or arterial street.

Subdividers may consider or be required to site various facilities located in a Plan of Subdivision.
These might include neighborhood commercial facilities or, at the request of a School Board, a
school site.  Such facilities should be appropriately located and properly zoned.

The siting of those facilities should consider the effect of traffic generation, proximity to parks and
parking and loading issues.  In general, such facilities should be located with access to an arterial
or collector street.  Neighborhood commercial uses shall generally be located on the course of
arterial and collector streets with access only from collectors.

Where various areas of a subdivision have been pre-serviced for specific land use, there will be
a requirement by the developer that the zoning reflect those land uses.  The primary reason for the
requirements is the prohibition of re-servicing lots which have been pre-serviced, thereby
necessitating road cuts.

I.4 Service Extensions, Sidewalks

All service extensions required for the subdivision will be the responsibility of the developer.  Over-
sizing of certain facilities may be required and will also be the responsibility of the developer.
Extensions of services to boundaries to accommodate future development is required.

It may be required that sidewalks be installed outside of the proposed subdivision to connect the
new development to existing systems.

I.5 Draft Plan Approval

Twenty (20) copies of a draft plan drawn to scale should be submitted to the Planning Department
for circulation to City staff, local Ministries, and outside agencies, which include the following
information, as required by the Planning Act:

(a) the boundaries of the land to be subdivided, certified by an Ontario Land Surveyor;

(b) the locations, widths and names of the proposed highways within the proposed subdivision
and of existing highways on which the proposed subdivision abuts;

(c) on a small key plan, on a scale of not less than one centimeter to 100 meters, all of the land
adjacent to the proposed subdivision that is owned by the applicant or in which he has an
interest, every subdivision adjacent to the proposed subdivision and the relationship to the
boundaries of the land to be subdivided to the boundaries of the township lot or other
original grant of which such land form the whole or part;

(d) the purpose for which the lots are to be used;

(e) the existing uses of all adjoining lands;
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(f) the approximate uses of all adjoining lands;

(g) natural and artificial features such as buildings or other structures or installations, railways,
highways, watercourses, drainage ditches, swamps and wooded areas within or adjacent
to the land proposed to be subdivided;

(h) the availability and nature of domestic water supplies;

(i) the nature and porosity of the soil;

(j) existing contours or elevations as may be required to determine the grade of highways and
the drainage of the land;

(k) the municipal services available or to be available to the land proposed to be subdivided;
and

(l) the nature and extent of any restrictive covenants or easements affecting the land proposed
to be subdivided.

I.6 Subdivision Plan Approval

With the completion of the “Draft Plan Approval” process, the Developer must then begin the
“Subdivision Plan Approval” process.   This process bring the development to the Subdivision
Agreement stage which regulates the completion and execution of the following:

< Construction Drawings;
< Certification of Title;
< Ministry of the Environment Approval for Sewer & Watermain;
< Approval of all other agencies;
< Letter of Credit.

I.7 Final Approval

With the completion of the “Subdivision Plan Approval” process, the Developer must continue to
the “Final Approval” process.  This process will take the development to the registration of the Plan
and ultimate acceptance of municipal services by the City of Cornwall.
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DRAFT PLAN APPROVAL

DEVELOPER

RAW  LAND

5 COPIES OF
PROPOSED DEVELOPMENT

ZONING AND/OR OFFICIAL PLAN
AMENDMENT (If Required)

5 COPIES DRAFT PLAN
PREL. ENGINEERING REPORT

+ 1 DIGITAL COPY

A more detailed description of the process can be
obtained from the Planning Department’s
Subdivision 
Approvals Manual.

CITY

 

MGR, PLANNING & HOUSING

MGR, ENGINEERING
MGR, MUNICIPAL WORKS

Review local services, drainage

staging, road alignm ent, etc.

MGR, PLANNING & HOUSING

COMMENT/PUBLIC NOTICE PERIOD

MGR, PLANNING & HOUSING

COMMENT/PUBLIC NOTICE PERIOD

MGR, ENGINEERING
MGR, MUNICIPAL WORKS

MGR, PLANNING & HOUSING

DRAFT PLAN CIRCULATION
Manager Transit

Fire Chief

Police Chief

Board of Education

Gas Com pany

Power Com pany

Telephone Com pany

Cable Com pany

Ministry of the Environment

Ministry of Natural Resources

Conservation Authority

TransNorthern Pipeline

Others

MGR, PLANNING & HOUSING

ZONING AND/OR OFFICIAL PLAN

PLANNING ADVISORY COMMITTEE

CITY COUNCIL
`

DRAFT PLAN APPROVAL / DRAFT CONDITIONS
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SUBDIVISION PLAN APPROVAL

DEVELOPER

DRAFT PLAN APPROVAL

CERTIFICATION OF TITLE APPLICATION

3 SETS OF
CONSTRUCTION DRAWINGS

REVISIONS
Including

4 copies M.O.E

4 copies Final Construction

Subdivision Agreement Schedules

Plan of Subdivision

Letter of Credit

A more detailed description of the
process can be obtained from the
Planning Department’s Subdivision 
Approvals Manual.

CITY

MANAGER ENGINEERING

  MANAGER MUNICIPAL WORKS 

MANAGER ENGINEERING

MANAGER ENGINEERING
4 copies Subdivision Agreement

Stam p 4 copies final Construction Drawings

Subdivision Agreement Signing Bylaw

MAYOR & CLERK
Execute Subdivision Agreement

MANAGER ENGINEERING
Letter of Com pliance

Draft Plan Conditions
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FINAL ACCEPTANCE

DEVELOPER

SUBDIVISION AGREEMENT

PRE-CONSTRUCTION MEETING

CONSTRUCTION START

VALUE OF OUTSTANDING WORK

CONSTRUCTION COMPLETE
W aterm ain pressure test

W ater quality results

Service records sheets

Rough lot grading certification

Sewer video inspection report

Deficiency list

CONSULTANT RECOMMENDATION
PRELIMINARY ACCEPTANCE

REMITTANCE OF ALL FEES

REQUEST BUILDING PERMITS
Easem ents registered

Plan registration (1 digital + 1 hard copy)

Rough lot grading certification

Sewer video inspection report

and service sheet

Letter of Credit

RECTIFY DEFICIENCIES

REQUEST FINAL ACCEPTANCE

A more detailed description of the
process can be obtained from the
Planning Department’s Subdivision 
Approvals Manual.

CITY

MANAGER, ENGINEERING
LETTER OF CREDIT REDUCTION

MANAGER, ENGINEERING
PRELIMINARY ACCEPTANCE

START ONE YEAR GUARANTEED
MAINTENANCE PERIOD

MANAGER ENGINEERING

MANAGER OF FINANCE

MANAGER ENGINEERING

MANAGER, PLANNING
BUILDING PERMITS

MANAGER, MUNICIPAL WORKS
FINAL INSPECTION

MANAGER ENGINEERING

MANAGER ENGINEERING
Deficiencies rectified

Trees planted

Street signs installed

OLS certificate

As-builts

A ll fees received

MANAGER ENGINEERING
FINAL ACCEPTANCE

CITY CLERK
ACCEPTANCE BY-LAW
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SECTION II

WATER DISTRIBUTION SYSTEM
DESIGN STANDARDS

II.1 Location of Pipe in Right-of-Way

Watermain shall be located 4.5 m from the north or east property line as per “Typical Service
Layout” Sketch (CC-101, CC-102).

Where it is not possible to install the pipe in its corridor, an alternate location may be
considered.

II.2 Hydraulic Design

.1 The hydraulic design of the water distribution system will be based on a report prepared
by Gore & Storrie Limited, Consulting Engineers, (February 22, 1978) latest revision.

.2 The maximum working pressure will not exceed 690 kPa (100 psi).  Pressure reducing
valves are required where localized areas exceed 690 kPa (100 psi).

.3 The minimum working pressure will not fall below 275 kPa (40 psi) under normal
operating conditions, nor fall below 140 kPa (20 psi) under fire flow conditions.

.4 If problems of flow and pressure are anticipated, a water distribution analysis may be
required on the system.  The results of that analysis, drawing and calculations will be
submitted for review.

.5 When sizing a distribution system, the following friction factors (C) will be used:

Pipe Diameter (mm) C-Factor

150 100

200 and 250 110

300 and 600 120

> 600 130

Field tests shall be made when calibrating the model of an existing system.

.6 Average Consumption

If no reliable flow data is available, the average consumption shall be as follows:

Domestic
(Residential, Commercial, Institutional)

Average Day
Maximum Day
Peak rate

340 lpcd
570 lpcd

1,300 lpcd

Industrial Average Day
Maximum Day
Peak rate

16,300 l/ha/d
25,200 l/ha/d
40,450 l/ha/d

Fire Demand Fire flows should be considered in accordance with
the requirements of the Insurer’s Advisory
Organization (formerly Canadian Underwriters
Association).
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II.3 Parallel Installations

.1 Under normal conditions, watermains must be installed at 2.5 m horizontally from any
sewer.

.2 Under unusual conditions or in congested areas where other utilities prevent a horizontal
separation of 2.5 m, this distance may be modified, provided:

(i) that the obvert of the conflicting service is at least 500 mm below the invert of the
watermain.  Such a separation should be of undisturbed native material or
compacted backfill;

(ii) where the above separation cannot be obtained, the sewer should be
constructed of materials and with joints that are equivalent to watermain
standards of construction and shall be pressure tested to assure water-tightness
prior to backfilling.

II.4 Crossings with Sewers

.1 Under normal conditions, watermains shall be constructed above the sewer or sewer
lateral, with a vertical separation sufficient to provide adequate bedding and structural
support for the watermain, sewer main and/or sewer lateral.

.2 Under unusual conditions, where it is not feasible for the watermain to cross above a
sewer or sewer lateral, the watermain may be constructed beneath the sewer or sewer
lateral provided the following construction techniques are employed:

(i) that a vertical separation of at least 500 mm is provided between the invert of the
conflicting service and the crown of the watermain;

(ii) that adequate bedding and structural support for the sewers be provided to
prevent excessive deflection of the sewer, as sewer settlement and associated
loadings could cause deflections and breaking of the watermain;

(iii) that the length of water pipe passing under a sewer main be centered at the
point of crossing so the joints will be equidistant and as far as possible from the
sewer main.

II.5 Dead End Mains

Due to the long term concerns of maintaining the chlorine residual in watermain and to ensure
proper flows, dead end mains should be avoided by looping all watermains.  In some areas, this
may require that the city acquire a block of land between proposed lots. Easement are not
acceptable.

II.6 Depth of Cover and Frost Protection

Generally, the depth of cover should not be less than 2.0 m with the depth of cover being
measured to the obvert of the main or house connection gooseneck.

.1 Insulation:

(i) Insulation shall be installed in areas where frost protection is deemed necessary
due to reduction of cover.
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(ii) Where polystyrene (Styrofoam SM) is proposed as an insulating material, it is
required that a minimum 50 mm thickness be provided for every 300 mm of
reduction in the frost-free depth.

The width of polystyrene board required should be detemrined by use of the
following formulae:

W = (F - X) - Y

Where: W = required width of Styrofoam SM in mm
F = frost-free depth in mm 1800 mm + 300 mm (safety factor)
X = depth from finish grade to top of the Styrofoam SM, mm
Y = clearance between underside of the Styrofoam and the
       top of the pipe (minimum 150 mm).

(iii) Where pre-insulated pipes are required by the Engineer, the manufacturer’s
design and construction recommendations shall be adhered to.

II.7 Hydrants

.1 Hydrants shall have minimum 150 diameter leads.

.2 Hydrants should have drain holes plugged by the manufacturer.

.3 Hydrants with two 65 mm nozzles and one 115 mm pumper nozzle should be used in
commercial, industrial and high density areas (apartment buildings and multi-family
dwellings).

.4 Hydrants should be located at high points, low points, or dead ends to eliminate the
need for vacuum-air relief valves and/or 50mm size blow offs.

.5 In residential areas, the maximum hydrant spacing shall be 150 m and located at all
intersections.

.6 Hydrants spacing must be reduced in high risk commercial areas where the fire demand
increases.

.7 The standard valve and hydrant shall be located 3.1 m north or east of the northeast
corner bar at intersections, opposite lot lines in single family detached areas or 8.0 m
north or east of the lot line where semi-detached and multiple family units are planned.

.8 Hydrants shall be located 3.1 m from the property line.

.9 Hydrant manufacturers acceptable to the Municipality are as follows:

i) Canada Valve
ii) Century
iii) McAvity M-67
iv) Mueller
v) Bibby
vi) Sentinal

.10 Hydrants shall be protected with zinc anodes, as per CC-121.

.11 Hydrants shall include a Storz fitting on large pumper nozzle.
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II.8 Thrust Block

Thrust restraints for hydrants, tees, crosses, bends and plugs shall be formed concrete braced
against a sufficient area of un-excavated earth or they shall be tied to the pipe with suitable
metal tie rods, clamps, or retaining glands as directed by the Engineer.  Tie rods, clamps, or
other components of dissimilar metal shall be protected against corrosion by hand application of
a bituminous coating or by encasement of the entire assembly with 8 mil (0.2 mm) loose
polyethylene film in accordance with A.W.W.A. C-105, or the installation of magnesium or zinc
sacrificial anodes.

II.9 Gate Valve, Butterfly Valve, Air Relief Meter, Blow-off Drain Chambers

.1 Chambers containing valves, blow-offs, meters, or other such appurtenances to a
distribution system shall not be connected directly to any sewer.

.2 Blow-offs shall discharge to one of the following:

i) to the surface at locations which are not subject to flooding by surface waters;
ii) to absorption pits underground;
iii) to a sump within the chamber if the ground water level is below the chamber

floor.

.3 Valves should be located opposite the property line which is perpendicular to the main at
intersections.  Valves may not be placed more than 300 meters apart or include more
than 40 residential units on any section.

.4 Valves: 150 - 450 mm diameter shall be A.W.W.A. gate valves direct bury;
500 - 600 mm diameter shall be A.W.W.A. C-900 butterfly valve
direct bury.

.5 Two (2) valves shall be installed at T intersections, and three (3) valves shall be installed
at X intersections.

.6 Valves shall be protected with zinc anode, as per CC-121.  Factory installed coatings
shall not be acceptable for corrosion protection.

.7 Valve manufacturers acceptable to the Municipality are as follows:

i) Mueller
ii) Canada Valve
iii) McAvity
iv) Bibby
v) Clow

II.10 Minimum Pipe Size

The minimum size for watermains is 150 mm in diameter.

II.11 Pipe Material

Acceptable pipe materials are as follows:

a) PVC, A.W.W.A. C-900, Class 150, watermain pipe for pipe sizes of 100mm to 300mm;
b) Ductile iron ANSI/AWWA C-151/A21/51.  PC350 watermain pipe complete with

Polyethelene Encasement;
c) PVC, A.W.W.A., C-905, DR18, C.I.O.D. for sizes of 350mm to 500mm.
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Pipe selected shall have been manufactured in conformity with the latest standards issued by
the Canadian Standards Association, the Canadian Government Standards board, the
American Water Works Association, the American Society for Testing Materials.  Reference
should be made to the Ontario Provincial Standard Specification and the City of Cornwall
Construction Specifications for Watermains and Sewers for the recommended standards for
pipe, joints and fittings manufacture, bedding and cover materials. Etc.

Tie rods, bolts, clamps or other components of dissimilar metals shall be protected against
corrosion by hand application of a bituminous coating or by encasement of the entire assembly
with 8 mil. (0.2 mm) loose polyethylene film in accordance with A.W.W.A. C-105 or the
installation of magnesium or zinc sacrificial anodes.

A tracer wire shall be installed with PVC pipe.  Tracer wire must be continuous (unspliced), 14
gauge, solid copper plastic coated wire, T.W.U. 75, 600 V, secured to pipe every 3.0 meters
using fiberglass tape or plastic tie wrap, and fastened to a bolt on valves in valve boxes.  Tracer
wire continuity of current must be tested and verified by Engineer.

II.12 Service Connections

A 20 mm diameter Type K copper service connection is required for each residential unit and
shall extend from the main to the property line, and terminate with a curb stop and box.  All
service connections shall be protected with zinc anode, as per CC-121.

Service connections for multiple family (without fire flow) shall be as per the following:

  25 mm 2 - 8 units

  37 mm 9 - 30 units

  50 mm 31 - 90 units

100 mm 91 - 300 units

Commercial, institutional and industrial blocks shall be designed to handle the hydraulic and fire
demands anticipated.  These connections should terminate at the property line with an
approved valve and box.  Taps are usually at 10 and 2 o’clock, tapped at least 300 mm apart
and staggered, e.g. 10, 11 or 12 o’clock, 2, 1, or 12 o’clock.  Copper gooseneck shall be
vertical.

Backflow prevention device shall be installed to isolate the premises as required by the
Canadian Standard 864.10 - M1981, or latest accepted revision.

II.13 Construction

Construction of a distribution system shall comply with the latest revision of the City of Cornwall
Construction Specifications for Watermains and Sewers, Ontario Provincial Standard drawings
and approved detail drawings.

The contract documents shall be approved prior to tendering and the Contractor approved prior
to awarding of contract for these works.

The City will make all connections to existing mains at the Developer’s expense.

The Contractor shall not operate any valve, hydrants or open the new mains to the existing City
system. The watermains must be left empty until construction is completed.  The City will open
valve to load newly constructed mains.
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II.14 Approvals

It is the developer’s responsibility to obtain and pay for all approvals required from the City of
Cornwall, Ministry of the Environment, and other regulatory agencies (submission of drawings
and calculations included).  Approval from the City must first be obtained before all others.

II.15 Testing and Inspections

The City requires full time inspection by a qualified Consulting Engineer.

Compaction Reports by a qualified Geotechnical Engineer shall be submitted for pipe bedding
and trench backfill at frequencies acceptable to the City.

The testing of the works before acceptance by the City shall conform to the City of Cornwall
Construction Specifications for Watermains and Sewer - Division 4 (appended), and in
accordance with ANSI/AWWA C651-99 or latest accepted revision.
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SECTION III

STORM AND SANITARY SEWER
DESIGN STANDARDS

III.1 Storm and Sanitary Sewer Design Criteria

.1 Location of Pipe in Right-of-way (20.0 m, 25.0 m)

Storm Sewer: 7.90m (20.0 m R.O.W.), 9.0m (25.0 m R.O.W.)
from north or east property line.

Sanitary Sewer: 4.50 m from south or west property line.

As per “Typical Service Layout” standard drawing (CC-101, CC-102).

Where it is not possible to install the pipe in its corridor, an alternate location may be
considered.

.2 Cover (Minimum)

Storm Sewer: 1.50 m

Sanitary Sewer: 2.40 m

Sanitary sewers must be deep enough to provide a gravity drain for all residential
basements.

Storm sewers must be deep enough to provide a gravity drain for all foundation drains (if
possible).

.3 Manholes

Manholes are required where pipes intersect, change in size, grade, or direction.

Maximum Spacing: 110 m for pipes 900 mm and smaller,
150 m for larger pipes.

Benching is required to spring line of pipe for sanitary sewers.

.4 Head Loss

To compensate for head loss through manholes, the minimum drop between inverts
shall be:

  30 mm direction change 10º to 45º
  60 mm direction change 45º to 90º
150 mm direction change over 90º

Drops required for high velocity sewers must be calculated and approved by the
Engineer.

Pipes to be obvert to obvert at size changes.
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.5 Catchbasins

Catchbasins shall be 600 mm square, as per O.P.S.D. 705.01 M with square frame and
grate as per O.P.S.D. 400.020 M. Location as follows:

• at intersections; the upstream end at curb radii
• all low points;
• maximum spacing: 105 m for road grades 0.5% to 3.0%

  90 m for road grades 3.0% to 4.5%
  70 m for road grades 4.5% and up.

Sumps required in all catchbasins.  Catchbasin manholes are acceptable under certain
circumstances.

Rear lot catchbasins shall be represented by plan and profile.

.6 Lot Grading

Before Building Permits can be issued, the “Rough Lot Grading” requirement must be
met.  The criteria used to establish this requirement is as follows:

Type of Housing
Ground Elevation must be 0 mm to

___ mm BELOW final lot grade

Single Family  300

Single Family (heavily treed) 450

Multiple Unit 450

Mix 375

a) All lots and blocks for private use on the lands are to be developed in
accordance with the lot grading details and these requirements.

b) Existing ground contours and/or elevations must be on grading plan.  The
contours and elevations must represent the existing ground elevation at the time
of entering into the Subdivision Agreement.

c) Exact location of service connections, street appurtenances, and lot catchbasins
and leads are provided in Engineering plans.

d) All ground surfaces shall be graded to provide positive drainage to approved
swales or catchbasin outlets.

e) All block swales and all lot swales which carry flow from more than one lot shall
be at least 100 mm deep with 1.0% minimum grade, and 4:1 maximum side
slopes.  Swales are not to exceed 750 mm from invert to top of bank. 
Embankments may be required to maintain these criteria.

f) Minimum surface grades (excluding swales):
i) grass yard areas - 2.0%;
ii) paved driveway and parking areas - 1.0%.

g) Where required, lots or blocks which abut a subdivision or internal limit shall be
graded to provide a 600 mm wide strip which is at the same grade as the
adjoining lands.  Any embankment required for intenal grading is to be
commenced along the inside edge of this strip.
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h) The grading of all lots and blocks is to provide finished perimeter surfaces which
are level with given street line, rear and side line elevations.

i) Final perimeter grades for a lot or block which have not been specified shall be
coincident with the adjoining perimeter grades which have been previously
established by, or constructed in accordance with an approved Municipal site
plan or approved Developer grading plan.

j) Rear yard grades shall not exceed 4.0%.  Differentials that cannot be
accommodated within this limit must be made up of either 2:1 maximum
embankments and/or retaining walls.  Retaining wall locations will be clearly
noted and registered on title of affected lots.

k) Perimeter swales conforming with City of Cornwall grade control criteria must be
installed along side and rear lot lines when rear yard grades exceed 4.0%.

l) Any embankment shall not commence less than 600 mm from side wall, or 3000
mm from rear wall of any housing unit.

m) No embankment shall exceed a 2:1 slope and will be sodded and pegged. 
Elevation differentials resulting in slopes steeper than 2:1 will be retained with a
structure approved by the City of Cornwall’s Engineering Department.

n) Maximum parking area pavement grades are not to exceed 7.0%.

o) The rear and internal lot elevations shown are the elevations for the designed
drainage pattern.  Any alternate grading proposals must be approved by the City
of Cornwall’s Engineering Department before proceeding.

p) Given house grades shall be adjusted as necessary to compensate for
differences between assumed and actual building dimensions in accordance with
the established criteria for the lot drainage pattern.

q) Driveways shall not be used as front lot drainage outlets.  If an outlet is required
on the driveway side of the lot, then a sodded swale is to be provided along the
driveway.

r) Specified housing unit types may be constructed on lots with symbols as follows:

B/S
indicates special backsplit type, under 1200 mm slope, front to
rear

FWO
indicates special front walkout or basement garage type, over
1200 mm slope, front to rear

W/O
indicates special walkout type (may be backsplit 2 storey
walkout) over 1200 mm slope, front to rear

All remaining lots are un-designated and conventional types
and backsplits (up to 1200 mm slope, rear/front or front/rear)
may be used
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s) The Developer will conform with the curb location policies of the Municipality, and
shall be responsible for the rectification of any discrepancies.

t) The toe of slope for embankment construction is to be at least 1500 mm from
rear lot line.

.7 Service Lateral

Foundation drains are to be connected by gravity to the storm sewer.

Should this not be possible, sump pumps will be required discharging via a storm lateral
to the storm sewer.

Should storm sewers not exist, storm laterals shall discharge to the rear yard swale. 
The rear yard swale will include the installation of a perforated pipe subdrain system.

The minimum size for a residential sanitary service lateral is:

 100 mm, Colour: White, PVC SDR 35

The minimum size for a residential storm service lateral is:

 100 mm, Colour: Green, PVC SDR 35

For multiple units, the sanitary sizes are as follows:

100 mm to   6 units
150 mm to 20 units
200 mm to 45 units
250 mm to 85 units

The minimum grade shall be 2.0%.

.8 Sewer Pipe Material

Acceptable pipe materials are as follows:

Pipe Materials Sanitary Storm

PVC SDR35 - CSA B182.2 X X

PVC
Rib Pipe, Concentric Ribs - CSA B182.4
Min. Pipe Stiffness - 320 kPa

> 450 X

R.C.
Reinforced Concrete - CSA A257.2

> 750 X

Polyethylene (PE)
CGS P41 - CP - 23M

Special
Conditions

Special
Conditions

Pipe selected shall have been manufactured in conformity with the latest standards
issued by the Canadian Standards Association, the Canadian Government Standards
Board, the American Water Works Association, the American Society for Testing
Materials, the Ontario Provincial Standard Specification, City of Cornwall Construction
Specifications for Watermains and Sewers.



Return to indexReturn to index16

.9 Approvals

It is the Consultant’s responsibility to obtain all approvals required from the City of
Cornwall, Ministry of the Environment, and other regulatory agencies (submission of
drawings and calculations included, if required).  Approval from the City must first be
obtained before all others.

.10 Testing and Inspection

The City requires full time inspection by a qualified Consulting Engineer and will
periodically inspect all storm and sanitary sewers during construction, as well as via
closed circuit camera after construction.

Compaction Reports prepared by a qualified Geotechnical Engineer shall be submitted
for pipe bedding and trench backfill.

The testing of the storm and sanitary system shall conform to the City of Cornwall
“Construction Specifications for Watermains and Sewers” Division 4.

III.2 SANITARY FLOW DETERMINATION

Sanitary sewage flows will be estimated using the following formula:

         PqM 
Q =    86.4 + IA

Where: Q = peak sewage flow, including infiltration, l/s
P = design population, in thousands (see Table 1)
Q = 340 Lpcd = average daily domestic flow
M = peaking factor = 1 +   14       maximum = 4

     4 + /P  minimum = 2
I = 0.19 l/s/ha = infiltration for new subdivision
     0.28 l/s/ha = infiltration for older tributary areas

  or as determined by field monitoring
A = tributary area (ha).

Table 1 - Design Population

Zoning Population

RES 10 60 Ppha

RES 15 75 Ppha

RES 20 85 Ppha

RES 30 125 Ppha

RES 40 250 Ppha

RES 50 125 Ppha

CC, CN 65 Ppha

COM 41, 42, CH 85 Ppha

COM 10, 11, 12 100 Ppha

COM 51, 70, CBD 150 Ppha

MFR 10, 20, 30, 40, MS 100-150 Ppha*

* May vary depending on industrial use
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Flow estimates shall be based on ultimate flows generated for all tributary areas.  When an
existing sewer area is tributary to a proposed sewer, an evaluation must be made to determine
actual peak flows from the area.

Calculations shall be made on City of Cornwall Sanitary Sewer Design Charts or a comparable
form, an example of which is hereto attached, and shall be accompanied by a plan of the area
to be serviced showing all tributary areas.

III.3 STORM FLOW DETERMINATION

.1 Peak Runoff – Rational Method

Storm water runoff may be determined using the Rational Method:

Q = 2.8 CiA
Where Q = peak runoff from drainage area, l/s

C = runoff coefficient (see Table 2)
A = Area, ha
i   = average rainfall intensity, mm/hr (from A.E.S. intensity-duration
      curves).  Return frequency, indicated in Table 3
Tc = time of concentration = inlet time (from Table 4) plus time of
        of travel in sewer

Table 2 – Runoff Coefficients

Land Use Coefficient

Flat Woodland 0.10

Rolling Woodland 0.20

Parkland (>5 ha) 0.20

               (<5 ha) 0.25

Flat Cultivated 0.30

Single Family 0.45

Semi-Detached 0.50

Town & Row Housing 0.65

Apartments 0.70

Industrial, Institutional 0.75

Suburban & Tourist Commercial 0.80

Downtown Commercial 0.95

Table 3 -- Return Frequency

System Return Frequency

Minor System 5 year

Major System 100 year

Table 4 – Inlet Times

Land Use Inlet Time

Residential - Single Family, Semi-Detached 20 min.

Residential - Town and Row Housing 15/20 min.

Suburban Commercial, Industrial 15 min.

Downtown Commercial, Apartments,
Expressways

10 min.
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When estimating runoff, post development conditions must be considered for the entire
drainage basin, ensuring that all tributary lands can be drained.  Consideration must also be
given to the receiving pipe or waterway’s capability to accept the design flow.  This applies
particularly to the storm return frequency the receiving pipe was designed to accommodate.  If
the design flow is higher than the receiving system capacity, minor system storage shall be
required.

When the rational method is used to determine storm runoff, calculations shall be made on City
of Cornwall Storm Sewer Design Charts or comparable form, and shall include a plan showing
the drainage area.  If any other method is used to estimate runoff, the criteria used and all
calculations must be recorded for inclusion in the design file or supplied on disk compatible with
City software.

III.4 STORM AND SANITARY SEWER PIPE SIZING

Storm and sanitary sewer pipe selection will utilize the Manning Formula for open channel flow,
which states:

Q = 1000 A R2/3 S1/2
                n

Where Q = flow, l/s
A = cross-sectional area of flow, m²
R = hydraulic radius, m
S = pipe slope, m/m
n = coefficient of roughness: - 0.013 PVC & concrete sewer pipes

- 0.024 corrugated metal pipe

No pipe smaller than 200 mm diameter may be used for storm or sanitary sewer mains.

  The slope must be adequate to maintain minimum velocity at full flow.  The minimum slope for
upstream section shall be 0.8%.

Minimum Sanitary V = 0.6   m/s
Minimum Storm V = 0.75 m/s
Maximum Storm & Sanitary V = 3.35 m/s

III.5 OPEN CHANNEL DIMENSIONING

Design of open channels shall be based on the Manning Formula for open channel flow stated
in Section I.4, Storm and Sanitary Sewer Pipe Sizing, assuming a roughness coefficient, n, as
indicated in Table 5.

Table 5 – Coefficient of Roughness

Channel Lining Material Coefficient

Asphalt, Concrete, or Brick 0.018

Corrugated Metal 0.024

Rubble or Rip-Rap 0.030

Grass 0.035

- Maximum velocity = 1.8 m/s for grass-lined channel.

- Freeboard - 20% of the design depth is to be provided for freeboard, minimum 300 mm.
- Access - To facilitate cleaning and other maintenance activities, an access road or a flat
grassed surface not less than 4.0 m wide should be provided adjacent to the channel,
especially when grass channel used.
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III.6 STORM WATER GUIDELINES

Appendix G of the “Project Plan for the Retrofit of Fly Creek Stormwater Pond - Phase I”
prepared by Aquafor Beech Limited, January 21, 1997 has been adopted as the City of
Cornwall Stormwater Management Guideline, as attached.

The “Stormwater Management Planning and Design Manual” prepared by the Ministry of the
Environment, March 2003 may be used as a tool providing technical and procedural guidance
for the planning, design, and review of stormwater management practices.

III.7 OTHER GUIDELINES

Developers involved in any development requests within the South Branch Raisin River
watershed are suggested to review the “South Branch Raisin River Storm Water Management
Study” prepared by the Thompson Rosemount Group, December 17, 2002 (available for review
at the City Engineering office).
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SECTION IV

ROADWAY  DESIGN  STANDARDS

IV.1 Roadways

Roadways in a subdivision shall be organized in an appropriate hierarchy, as outlined in the
Official Plan.  In all cases, local roadways shall be designed to discourage through or transient
traffic.  P-loops, crescents, and cul-de-sacs can be used to emphasize local roadways.

Provisions must be made for the extension of roadways into adjacent subdivisions or
developments.  The Official Plan may also require the extension of arterial or collector
roadways through a subdivision.

The Official Plan requires that the traffic carrying capacity of arterial roadways be protected.  As
such, the number of roadways intersecting arterial roadways shall be reduced to the minimum
necessary to provide reasonable, controlled access.

IV.2 Major Roadways, Railways, and Incompatible Uses

A subdivision should provide suitable buffers adjacent to major streets, railway lines, or
incompatible uses.  Reverse lot frontages, single loaded roadways, berming, fencing or
additional depth lots may be used to deal with this incompatibility.

Any subdivision or development within 300 meters of the mainline C.N. track or Highway #401
will require the submission of a noise impact study, as outlined in the Official Plan.  Such a
study will outline the methods necessary to reduce noise levels to the target ranges.

IV.3 Intersections

Local roadway intersections with other local or collector roadways shall be at least 60 meters
apart.  Local and collector roadway intersections with arterial roadways shall be at least 250
meters apart.

TEE intersections are preferred with roadways intersecting at right angles.  CROSS
intersections are discouraged.  The through roadway shall retain its cross-section at an
intersection, while the centerline elevation of the intersection roadway shall be coincidental with
the edge of pavement of the through roadway.  The gutter shall be graded to provide positive
drainage to an appropriate catchbasin.

Unless specified otherwise, the Developer is responsible for modifications (i.e. auxiliary lanes,
etc.) along arterial roadways at intersections with collector and/or local roadways.  These
modifications may include traffic control devices (i.e. signs, signals, beacons, etc.) if deemed
necessary by the Transportation Engineer.

IV.4 Street Lighting

The developer is responsible for the design of all municipal street lighting systems within the
subdivision.  Electrical design must be undertaken by a qualified Electrical Engineer and a
report shall be submitted to the Transportation Engineer for approval.   A list of minimum criteria
and approved hardware is available from the Transportation Engineer.  The developer shall
have the installation supervised by the Engineering Consultant.  The contractor shall obtain
permits for all work requiring hydro inspections and shall file applications for inspection with the
Electrical Safety Authority as necessitated by the progress of the work.
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IV.5 Sidewalks

Sidewalks shall be provided as listed in Table IV.1.
Table IV.1 - City of Cornwall Subdivision Sidewalk Requirements

Roadway

Class

No. of

Sidewalks
Comments

Local 0 Crescents, P-loops, or cul-de-sacs less than150 m in length only

Local 1 All other roadways not covered above

• A sidewalk is required if it forms part of a sidewalk “system”

regardless of the street length or number of proposed units.

• A sidewalk is required if there are more than 40 residential units

proposed to be constructed.

Collector 2 One, if A.A.D.T. less than 2500 estimated and pedestrian

generator or walkway do not exist.

Arterial 2 - - -

In other words, if a cul-de-sac has a walkway at the end which leads to a school for example, the
street should have a sidewalk regardless of the number of units or street length in order to tie the
walkway into the existing sidewalk system.

Minimum sidewalk width shall be 1.5 meters located 0.8 meters from the property line, with a 2.0%
crossfall.  Minimum sidewalk thickness shall be 125mm.  Location shall be based on expected
pedestrian volume flows.  Sidewalks shall be continuous through all crossings and driveways,
complete with access ramps containing wire mesh.  If driveway locations are not known, sidewalk
thickness shall be increased by 150mm.  In addition, sidewalks shall be required to connect the
proposed development to the existing sidewalk network outside of the development site.

IV.6 Curbs

Unless specified otherwise, all curbs shall be constructed as per O.P.S.D. 600.04.  All curbs are to
be placed full height without depressions at driveways, unless otherwise directed by City Engineering
Department.

IV.7 Driveway Entrances

All driveway entrances shall be constructed as per the supplied City of Cornwall Driveway Entrance
Standards.

A maximum of one (1) driveway entrance may be provided per lot, however high density
development or development fronting an arterial roadway may require shared driveway entrances or
a parallel service road.

Driveway widths for residential applications are subject to the regulations of the Zoning By-law. 
Driveway entrances on corner lots shall have a minimum distance between nearest limit of driveway
to the nearest corner property bar of 6.0 meters.  Driveways shall not be constructed within an
intersection.

IV.8 Walkways

Walkways shall be located on a 3.0 meter right-of-way.  Where utilities are present, a 6.0 meter
right-of-way shall be required.  A 1.8 meter concrete footpath shall be constructed along the
centerline.

The right-of-way shall be lined on both sides with a 1.2 meter high vinyl coated chain link fence to
meet the current O.P.S.S.  To discourage loitering, landscaping must be provided in the right-of-way
to the satisfaction of the City.
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IV.9 Easements

The minimum easement width required for storm or sanitary sewers, or watermains shall be 6.0
meters.  The minimum rear yard catchbasin easement shall be 3.0 meters.

IV.10 Fencing

Collector and arterial roadways shall be fenced with a 1.8 meter high berm or fence to provide sight
and sound attenuation.  Parks shall be fenced with a 1.2 meter high chain link fence to the satisfaction
of the Public Works Department.

IV.11 Roadway Signs

Traffic control and street name signs shall be required at all intersections within the subdivision, and at
other locations as required by the Transportation Engineer. The signs shall be located, supplied and
installed by City forces at the developer’s expense.

Developers are encouraged to make use of the supplied list of street names which possess a degree
of significance to the local community.  The street name itself shall be limited to a maximum of 12
letters and shall be unilingual in either french or english.  All names and associated nomenclature (i.e.
road, avenue, crescent, etc.) are subject to approval by the Transportation Engineer.

Name Significance Name Significance
Adelaide Hitchcock Business, W ilbur

Ashcroft Hodge Business, Andres, miller 

Atchison Business, W illiam, saw mill Hurteau Medicine      

Ballard Business, pottery MacNish Clergy, St. John’s

Barnhart Business (1872-1903)

Bethune Clergy, First Presbyterian Church McNiff Patrick, surveyor

Bruce Business, Peggy & Alexander, McIntosh

Innkeepers Matheson Educator

Bruneau Clergy Monarch

Caldwell Principal of CCVS Mountain Clergy

Denny Business, bank manager Peachy R.E.

Derochie Business, Joseph & W alter, Philpotts

foundry Radley

Dickinson Business, Noah Rossmore Hotel

Eadie Simcoe Lieutenant Governor

Emprey Jacob St.Jean 

Emard Medicine Baptiste

Flack Business, Albert & David Stone Business, Joel, distillery

Gault Business, Andrew & Robert, Thornley

cotton mill Turner Colonel C.B.

Glencoe Weber Photography

Harkness Graham, historian Woodward

IV.12 Cornwall Transit

The roadway system must be designed to recognize the current and future needs of the public transit
system, including the provision of adequate pedestrian access to transit facilities.  The developer is
responsible for the provision of separate bus bays and bus stop amenities (i.e. shelters, seating, etc.)
along existing and future bus routes which arise as a result of the proposed development.  Location
and proposed designs are to be approved by Cornwall Transit.
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IV.13 Asphalt Pavement Design

Roadways shall be centered on the road allowance and shall be asphalt.  Roadway width is measured
from edge of asphalt to edge of asphalt.  Subdrain may be required where a high watertable is
prevalent.  Asphalt crossfall is to be 2.0%, while subgrade crossfall is to be 3.0%.  The right-of-way
shall be cleared, grubbed and stripped.  Pavement design shall be based on a Soils Report prepared
by a qualified Geotechnical Engineer or Table IV.2.

Table IV.2 - Asphalt Pavement Design Standards

Roadway Gran. B Gran. A HL-8 HL-4 HL-3

Local 300mm 150mm 50mm --- 40mm

Collector 450mm 150mm 40mm 40mm 40mm

Arterial 450-600mm 150mm 40mm 40mm 40mm

Industrial 450-600mm 150mm 40mm 40mm 40mm

Surface course asphalt, HL-3, shall be laid one year after the binder course asphalt, HL-8 and HL-4.

IV.14 Vertical & Horizontal Alignment

Vertical curves are required when the algebraic difference of the road grades is less than two.

Compound, reverse and broken back horizontal curves shall be avoided.

IV.15 Construction

Construction of the roadways shall comply with the Ontario Provincial Standard Drawings and approved
detail drawings.

All iron works shall be adjusted to proper base asphalt elevation and shall be re-adjusted to final
elevation with the placement of the final lift.  All curbs behind iron works will be constructed just prior to
final lift of asphalt, in which case asphalt curbs shall be required.

IV.16 Testing & Inspection

The City requires full-time inspection by a qualified Consulting Engineer and will periodically inspect the
works.  Compaction Reports prepared by a qualified Geotechnical Engineer shall be submitted for
subbase Granular “B”, Granular “A” and asphalt.

IV.17 Concrete

Concrete shall be as  specified below.   Fly ash will not be accepted in the mix.  Provide the Engineer
with the mix design prior to placing any concrete, as per O.P.S.S.  Form 904.

Compressive Strength: 32 MPa minimum
Cement Content: 385 kg minimum per c.m.
Coarse Aggregate: 19mm maximum
Water/Cement Ratio: 0.43 maximum
Slump: 70mm ± 20*
Air Content: 7% ± 1.5%
* For curb machine, slump shall be 30mm ± 10mm.
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Burlap Curing will be required as follows:

i) When the air temperature is less than 27/C, two layers of damp burlap shall be carefully
laid on the surface of the concrete.  Strips shall overlap by 75mm and shall be held down  
as  required  against   displacement  by  wind  or otherwise.   The burlap shall be
maintained in place  and kept  thoroughly wet for a minimum of 24 hours.  Once the burlap 
is  removed after a 24 hour period,  curing  will continue  with  the  application   of  curing  
compound.  Application of curing compound will be strictly enforced.  Curing  compound 
must meet the requirements of  O.P.S.S.       1315  and  be applied at a rate of not less
than 1  litre per 5 square metre of exposed surface.

ii) When  the air temperature at any time during the day will exceed  27/C,  two layers of
burlap will be  required  as described  above  but  for  a four  day  period.   Curing
compound will not be required.

During  hot  weather, the Contractor must cool down the  forms and aggregate as outlined in O.P.S.S. 
904.

During cold weather, the Contractor must place and protect concrete in accordance with O.P.S.S.
904.07.03.08 or latest accepted revision.

 At no time will water be added to the concrete on site.  Concrete which is unworkable or that is too stiff
to produce a satisfactory product is to be discarded.

Coarse aggregate for concrete must be non-reactive and non-expansive material.

Supply and place steel wire mesh (No. 9: 150mm X 150mm) reinforcing at all driveway entrances,
sidewalk ramps, and where trees are adjacent to the sidewalk.
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Table 4.3 - Roadway Design Summary

Description Local
Cul-de-

Sac
Collector

Arterial Industrial

Undivided Divided Local Collector

Classification ULU 50 ULU 40 UCU 50 UAU 60 UAD 70 RLU 50 RCU 60

R.O.W. Width (m) 20 R=17 25 30 36 30 36

Asphalt Width (m) 8 R=13 10 14 7X2 7.5 9

Minimum Corner Radius (m)
 at intersection with local
 at intersection with collector
 at intersection with arterial
Island in Cul-de-Sac
Lead-in to Cul-de-Sac

9
9

11

9
9

10
8

13

9
11

compound

10
compound
compound

10
compound
compound

15
compound

15
compound

Daylighting at Corners Along Street 5 5 5 10 10 15 15

Minimum / Maximum Grades (%) 0.5/6 0.5/6 0.5/6 0.5/6 0.5/3 0.5/6 0.5/6

Minimum Vertical Curve Length (m) 50 40 50 60 70 50 60

Minimum Crest Coefficient, k 20 10 20 35 60 20 35

Minimum Sag Coefficient, k 11 7 11 20 25 11 20

Minimum Horizontal Radius (m)
  at Normal Crown (-2%)
  at Super Elevation (2%)

105
85

60
50

105
85

180
150

260
200

140
110

220
165

Minimum Tangent (m)
  between Reverse Curves
  at intersections

15
10

15
10

30
10

50
20

50
30

30
20

50

Sidewalks One Side
One Side if

>150 m
Both Sides Both Sides Both Sides None One Side
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SECTION V

STANDARD DETAILS

The following are the more common standard details used in the City of Cornwall.  The details included
are current O.P.S.D. with occasional modifications as noted, and some City of Cornwall (CC-___)
details.

This is not intended to be a complete package for use in every case.  It will be necessary to use
current/latest accepted, revised standard O.P.S.D. not included in this package or to develop site
specific details as required.
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SECTION V: STANDARD DETAILS

C.C.  NO. TITLE MODIFICATION

CC-101 Typical Subdivision Service Layout
20.0 m Road Reserve
8.6 m Pavement

CC-102 Typical Subdivision Service Layout
25.0 m Road Reserve
10.6 m Pavement

CC-103 Urban Roadway - Typical
Cross-Section

CC-104 Rural Roadway - Typical
Cross-Section

CC-105 Typical Trench for Service
Connection

CC-106 Storm Sewer Design Chart

CC-107 Sanitary Sewer Design Chart

CC-108 Rainfall Intensity Duration Curve

CC-109 Lot Grading - Preservation Format

CC-110 Typical Detail - Rear Lot Drainage
Conventional House Type

CC-111 Typical Detail - Front Lot Drainage
Conventional

CC-112 Standard Driveway Entrance -
Type A - High Volume Access
Signalized

CC-113 Standard Driveway Entrance -
Type B - High Volume Access

CC-114 Standard Driveway Entrance -
Type C - Low Volume Access
(Urban Road Section)

CC-115 Standard Driveway Entrance -
Type D - Low Volume Access (Rural
Road Section)

CC-116 Standard Driveway Entrance -
Type E - Urban Private Driveway
Entrance

CC-117 Standard Driveway Entrance -
Type F - Urban Private Entrance
(Monolithic Sidewalk)

CC-118 Standard Driveway Entrance -
Type G - Rural Section

CC-119 Standard Driveway Entrance -
Type H - Rural Section

CC-120 Standard Driveway Entrance -
Type I - Semi Rural Section

CC-121 Cathodic Protection of New
Non-Metallic Piping
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C.C.  NO. TITLE MODIFICATION
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CC-122 Sanitary, Storm and Water Service
Connections Location Sheet

CC-123 Site Plan Information and Service
Connection Locations

CC-124 Supermailbox with Sidewalk

CC-125 Supermailbox without Sidewalk

CC-126 Supermailbox in Concrete Walkway

CC-127 Catchbasin Setback for Concrete
Curb and Gutter

CC-128 Transition Point Treatment - New
Road to Existing Road

CC-129 Pavement Widening

Schedule A Lateral Bedding and Cover Material
(By-law No. 001-2000)

Schedule B House Storm Connection With
Sump Pump
(By-law No. 001-2000)

Schedule C Storm Drain Connection By Gravity
(By-law No. 001-2000)



Return to indexReturn to index35

SECTION V: STANDARD DETAILS

OPSD NO. TITLE MODIFICATION

300.010      Side Road Intersection on Fill

300.020   Side Road Intersection on Earth Cut 

301.010      Rural Entrances to Road on Fill

301.020      Rural Entrances to Road in Earth Cut

310.010M Concrete Sidewalk Granular base shall be 100mm crushed  Granular
"A".  Welded wire mesh No.9  150 X 150 shall be
placed at driveway. Sidewalk thickness shall be
125mm including at driveways, unless specified
otherwise.  Sidewalk width shall be 1.5m unless
specified otherwise.

310.020M 

       &

310.010M  

Concrete Sidewalk
Adjacent to Curb & Gutter

Granular base shall be 100mm crushed Granular
“A”.  The concrete shall be 32 MPa.  The 4%
maximum crossfall on the sidewalk is changed to
7% maximum.  Granular base shall be 150mm
wider on both sides of sidewalk.  Steel wire mesh
shall be placed at all driveway entrances and
sidewalk ramps.  Concrete sidewalk thickness shall
be 125mm.  Note 1 is deleted.

310.030 M Concrete Sidewalk Ramps at
Intersection

The directional/parallel grooves shall be spaced
150mm from centre to centre.

310.040 Utility Isolation  in Sidewalks

310.050M  Sidewalk Driveway Entrance Detail Concrete shall be 32 MPa.   All driveways shall be
reinforced with steel mesh.  The transition section
shall be a maximum of 21% for a distance of 500m.
The granular base shall be 100mm of Granular “A”.
The 8.0m maximum is changed to variable.  The
minimum driveway width shall be 3.0m.  Sidewalk
shall be 125mm thick with No.9 150 X 150 welded
wire mesh.  Where there is a boulevard, the
sidewalk shall not be depressed unless indicated on
the Contract Drawings, or as directed by the
Engineer.

351.010 M Urban Residential Entrance with
Boulevard

The 4% maximum sidewalk slope is changed to 7%
maximum.  The boulevard asphalt taper shall be as
per CC-116.  Minimum driveway width shall be 3m.
Minimum length of curb depression shall be 5m for
local and collector streets, 6m for arterial streets,
unless otherwise specified by City by-law(s).

400.020 M Cast Iron, Square Frame with Square
Flat Grate for Catch Basins, Herring
Bone Openings

Frames and grates shall conform to O.P.S.S. Form
1850.

401.010 M Manhole, Cast Iron, Cover and
Square Frame

Frames and covers shall conform to O.P.S.S.  Form
1850.

403.010     Ditch Inlet, Galvanized Steel, Honey
Comb Grating

404.020 Safety Platforms, Aluminum for
Circular Manhole
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OPSD NO. TITLE MODIFICATION
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405.010 Manhole Steps

501.010 M Bus Bays Where a gutter is used, it shall be 0.5m wide.  Curb
radius at beginning and end of bus bay is 100m and
25m at loading area.  Sidewalk width of 2.4m is
changed to varies.

513.03      Concrete Toe Walls

600.040 M Concrete Barrier Curb with Standard
Gutter

Additional thickness where sidewalk is adjacent to
curb is not required.

600.110 M Concrete Barrier Curb Additional thickness where sidewalk is adjacent to
curb is not required.

604.010 M 90 Degree Outlet for Concrete Curb
and Gutter

The asphalt spillway is not required.

605.030     45 Degree Outlet for Concrete Curb
and Gutter

605.040      Asphalt Spillways for Cut or Fill

608.010      Method of Termination for Curb and
Gutters

610.010 M Catchbasin Frame with Grate
Installation at Curb and Gutter

The asphalt in lieu of concrete is deleted and the
concrete gutter shall  be placed adjacent to
catchbasin frame. There shall be expansion joint
material placed between frame and concrete and
300 mm from frame and either side.

701.010 M Precast Manhole, 1200 mm Diameter Adjustment units shall range from 50 mm minimum
to 250 mm maximum.

701.011 M Precast Manhole, 1500 mm Diameter  Adjustment units shall range from 50 mm minimum
to 250 mm maximum.

701.012 M Precast Manhole, 1800 mm Diameter  Adjustment units shall range from 50 mm minimum
to 250 mm maximum.

701.013 M Precast Manhole, 2400 mm Diameter  Adjustment units shall range from 50 mm minimum
to 250 mm maximum.

701.021 Manhole Benching Details

701.030      1200 mm Diameter Precast         
Concrete Manhole (components)

701.040 1500 mm Diameter Precast   
Concrete Manhole (components)

701.050 1800 mm Diameter Precast        
Concrete Manhole (components)

701.060 2400 mm Diameter Precast Concrete
Manhole (components)

704.010 M Manhole and Catchbasin Precast
Concrete Adjustment Units

Maximum height of total adjacent units for manholes
and catchbasins shall be 225 mm. 
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705.010 M 600 mm X 600 mm Precast Concrete
Catchbasin

Where there are no subdrains on the roadway, CB
to have 3.0 of 100 mm dia. perforated pipe with end
cap and backfilled with Granular "A" with 50 mm
under and 150 mm thick around top and sides.  Pipe
to be parallel to the curb on both sides to
catchbasin.  Set centre of pipe 200 mm below
subgrade.

705.030 Precast Concrete Ditch Inlet 600 mm
X 600 mm

708.020 M Pipe Support at Catchbasin and
Manhole

First pipe joint shall be minimum 0.5 meters from
structure wall.

708.03      Catchbasin Connection Flexible Pipe
Sewer

802.010 M Flexible Pipe Embedment and
Backfill - Earth Excavation

Embedment material shall be Granular “A”.

802.020     Flexible Pipe-Arch Embedment and
Backfill - Earth Excavation

802.030 M Rigid Pipe Bedding, Cover and
Backfill - Type 1 or 2 Soil -
Earth Excavation

Class B - Granular Foundation - is to be used
unless otherwise specified.  Bedding material shall
be Granular "A".  Cover material shall be Granular
"A" for pipes 750 mm or less.  For pipes over 750
mm, cover material shall be approved native
material, free of all stones over 100 mm in diameter.

802.031 M Rigid Pipe Bedding, Cover and
Backfill - Type 3 Soil -
Earth Excavation

Class B - Granular Foundation - is to be used
unless otherwise specified.  Bedding material shall
be Granular "A".  Cover material shall be Granular
"A" for pipes 750 mm or less.  For pipes over 750
mm, cover material shall be approved native
material, free of all stones over 100 mm in diameter.

803.030 Frost Treatment - Pipe Culverts

810.010 Rip Rap Treatment
For Sewer & Culvert Outlets

912.101 Guide Rail System, Steel Beam,
Rail, Component

912.140 Guide Rail System, Steel Beam,
Wood Post Assembly Installation
- Single Rail

912.532 Guide Rail System, Steel Beam,
Barricade, Installation

913.101 Guide Rail System, Cable, Three
and Six Cable, Component - Cable
Fittings

913.102 Guide Rail System, Cable, Three
and Six Cable, Component -
Concrete Anchor Blocks
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913.130 Guide Rail System, Cable
Three Cable - Wood Post
Installation - Shoulder

971.101 Fence, Highway, Installation

972.130 Fence, Chain Link, Installation

1003.010   Manhole Drop Structure Tee

1003.030 Internal Drop Structure for Existing
Maintenance Hole

1006 .010
M 

Sewer Service Connections All bedding material shall be "A";  vertical risers
shall only be used when approved.  Note F is
deleted.

1006 .020
M

Sewer Service Connections for
Flexible Pipe

Note F is deleted.  All service connections must
be made with approved factory made tees for all
pipe sizes, unless stated otherwise.

1102.02 M Watermain Bedding Details Bedding  and  cover  material  shall be Granular
"A".  There shall be a minimum of 150 mm of
bedding material below the pipe, and a minimum
of 300 mm of granular "A" on the top.

1104 .010
M

Standard Water Service
Connection, 20mm and 25mm
Diameter

Minimum 0.5 metre distance between adjacent
taps. Tapping saddle required on Class 100 (DR
28) PVC watermain service connections.
Bedding and cover material shall be Granular “A”.
There shall be a minimum of 100mm of bedding
material below the service and 150mm of cover
material on the top of the service.

1104 .020
M

Water Service Connection Detail;
32, 38 and 50mm Diameter

Bedding and cover material shall be Granular “A”.
There shall be a minimum of 100mm of bedding
material below the service and 150mm of cover
material on the top of the service.

1105 .010
M

Hydrant Installation Distance between valve and hydrant will vary.
Drain hole must be plugged.

2220.01 Pole Hand Hole Locations

2225.01 M Concrete Lighting Pole Use Type B, tapered elliptical bracket.  Pole
backfill shall be stone dust.  Pole length shall be
as indicated in drawings or specifications.

2250.01 Aluminum Tapered Elliptical
Bracket (Mounting Details)

2410.01 M Spun Concrete Pole Hand hole and aperture locations and details shall
be for all classes of poles used for street lighting.

2420.01 1.8 m or 2.4 m Aluminum Tapered
Elliptical Bracket

2501.01 Single Member Arm and Signal
Head
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2501.02 Aluminum Single Member Arm
Attachment Details

2505.01 Traffic Signal Pedestrian Head and
Push Button Mounted on Pole

2522.01 Traffic Signal Hanger Detail

2524.01 M Traffic Signal Double Arm Bracket Stainless steel mounting bands shall be 19mm.

2528.01 Traffic Signal Equipment Pole
Wiring Diagram

2529.07 Signal Wiring Using 19C Cable
Tapped 2 to 8 Phase
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SECTION VI

STANDARD SUBDIVISION AGREEMENT
& LETTER OF CREDIT
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THIS SUBDIVISION AGREEMENT is made in quadruplicate this ____ day of _______________, 2008, A.D.

BETWEEN:                                                                                                   

hereinafter called the "Owner" OF THE FIRST PART

AND: THE CORPORATION OF THE CITY OF CORNWALL

hereinafter called the "City" OF THE SECOND PART

WHEREAS the Owner is the Owner of the lands described in the Schedule "A" of this Agreement and proposed to
subdivide and register a Plan of Subdivision for :

                                                                                                                                                                                                                   
                                                                                                                                                                                                                   

(description of lands)

AND WHEREAS the City has recommended to the Minister that the Owner shall be required to construct and install certain
public services hereinafter referred, to serve such Plan, which work shall be done by Private Contractor at the expense of the Owner,
and to undertake to make such financial arrangements with the City for the installation and construction of the said services before
requiring the approval of the said Plan by the Minister;

AND WHEREAS the Owner is required by the City to grant certain lands referred to herein for drainage purposes or other
municipal purposes;

AND WHEREAS the City has approved this subdivision subject to the execution of this Agreement in relation to the planning
and development of the lands contained in Schedule "A";

AND WHEREAS the Owner purports to be the Owner of the said lands and has applied to the Minister of Municipal Affairs
for approval of a Plan of Subdivision and such approval has been granted, subject to the  execution of this Agreement;

AND WHEREAS the City has entered into a Service Extension Agreement with the owner of the subject lands,               
                                                     , which agreement is dated the      day of                      , 200_  for the watermain, storm and sanitary
sewer extensions of mains as well as for the granular roadway structure of the south end of                       on Part of Lot    ,   Concession
  (south end of                           Subdivision Phase    ) for the construction of a model home for the proposed                                      
        future subdivision development);

NOW THEREFORE THIS INDENTURE WITNESSETH that, in consideration of the sum of One Dollar ($1.00) of lawful
money of Canada and other good and valuable consideration, now paid by the City to the Owner (the receipt whereof is hereby
acknowledged), and in consideration of the mutual covenants hereinafter expressed, the parties hereto covenant and agree with the other
as follows:-

In this Agreement:

1. DEFINITIONS

"Consultant" includes the Civil Engineering Consultant engaged by the Owner to design the facilities
and/or supervise the construction.

"Engineer" means the Manager of Engineering Services appointed by the Council of the City of
Cornwall.

"Maintain" includes repair and/or replace.

"Plan" or "Plan of Subdivision"
or "Subdivision"

"Works"

means the proposed Plan of Subdivision submitted by the Owner for approval
and includes the lands described in Schedule "A"and shown in Schedule "J".

includes those services and other works listed in Schedule "B" of this Agreement.
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2. INDEX AND SCHEDULES

This Agreement includes the following clauses:-

1. Definitions

2. Index and Schedules

3. Agreement Registered Against Lots

4. Subdivision Approval

5. Time Limitation of Agreement

6. Responsibility of Construction and Costs

7. Financing

8. Financial Requirements

9. Save Harmless

10. Liability Insurance

11. Payment of Taxes

12. Local Improvement Charges

13. City Administration Fee

14. City Expenditures Borne by Owner

15. Monies Held Back by Owner

16. Easements and Land Dedications

17. 300mm Reserves

18. Agreements with Utilities

19. Engineering by Professional Engineer

20. Design Information

21. Specifications

22. Drainage Report

23. Existing Drains Within Subdivision

24. Sanitary Sewer

25. Storm Sewer

26. Rear Yard Catchbasins

27. Watermains & Maintenance

28. Opening of Valves, Etc.

29. House Services
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30. Roads and Maintenance

31. Street Lighting

32. Estimate of Cost

33. Signs

34. Testing

35. City Rights Re:  Construction, Inspection, and Stop Work

36. Prosecution of Work

37. Emergency Repairs

38. Actions Not Deemed Acceptance

39. Lot Grading and Grade Control Plan

40. Interim Grading of Open Lots

41. Maintenance of Lot Drainage

42. Design Changes

43. Building Permits

44. Occupancy

45. Boulevard Tree Planting

46. Lots Unsuitable for Building Purposes

47. Fill, Debris, Etc.

48. Construction Lien Act

49. Statutory Declaration

50. O.L.S. Certificates

51. Guaranteed Maintenance Period

52. Engineer's Recommendation of Final Acceptance

53. Assumption by City

54. Special Provisions

55. Location Notices to be Served

  The following Schedules shall be attached to and form part of this Agreement:-

"A" Description of Lands to which this Agreement applies

 "B" Works to be Provided by Owner

"C" Estimated Cost of the Works

"D" Financial Requirements
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"E" Subdivision Charges

"F" Easements and Land Dedications

 "G" Design Criteria and Specifications for:

- Roads, Curb and Gutters, Signs and Sidewalks
 - Storm Sewers

- Sanitary Sewers
- Watermains
- Street Lighting
- Ancillary

"H" Phasing of Construction 

"I" List of Engineering Consultant(s)

"J" Approved Draft Plan of Subdivision

"K" Plan of Subdivision

"L" Approved Set of Engineering Drawings

"M" Agreement between Owner and Cable TV Company

"N" Agreement between Owner and Electric Company

"O" Agreement between Owner and Gas Company

"P" Agreement between Owner and Telephone Company

"Q" Drainage Report

"R" Agreement between Owner and Canadian National Railway Company

 "S" Requirements for Maintenance of Facilities

"T" Lot Grading Agreement

3. AGREEMENT REGISTERED AGAINST LOTS

The Owner hereby agrees that this Agreement may be registered against the lots contained in the Plan of Subdivision at the
expense of the Owner.

4. SUBDIVISION  APPROVAL

The Owner covenants and agrees that it will not subdivide any block on the Plan without the execution of a supplementary
Subdivision Agreement.

5. TIME LIMITATION OF AGREEMENT

In the event that the proposed Plan of Subdivision has not been registered within three (3) years from the date of this
Agreement, the City may, at its option, on one (1) month's notice to the Owner, declare this Agreement to be null and void.

6. RESPONSIBILITY OF CONSTRUCTION AND COSTS

The Owner covenants and agrees to construct and install all of the works more particularly set out in Schedule "B" annexed
hereto.  The said works shall be constructed and completed at the expense of the Owner in a good and workmanlike manner under the
supervision of the Engineer and Consultant.



Return to indexReturn to index149

7. FINANCING

The Owner covenants to comply with all other financial requirements provided herein and as set out in Schedule "D".
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8. FINANCIAL REQUIREMENTS

The Owner shall file with the City an Irrevocable Letter of Credit from a Chartered Bank with drawing rights for not less than
one (1) year from date of issue and in the amount of not less than one hundred (100%) percent of the "Total X" of Schedule "D"
attached, this being the total of the Consultant's approved estimate of quantities and prices, by item, for the construction of all
underground facilities plus the estimated cost of site inspection associated with these works and the project administration by the
Consultant, which approved estimate shall be dated not more than three (3) months prior to the date of the Letter of Credit, plus the
City Administration Fee of two (2%) percent of the total estimated cost of constructing the facilities, plus the underground installation
costs of utility companies.

From time to time during the construction of underground facilities, the Consultant shall prepare a Progress Certificate
indicating the total amount of work completed as of the date of the Progress Certificate.  Upon certification of the Progress Certificate
by the Engineer, the City may reduce the balance of the Letter of Credit by the "Total Balance Due" (this being the difference between
the "Total Work Performed to Date" and the "Total Paid to Date") less ten (10%) percent of the "Total Work Performed to Date". At
no time will the Letter of Credit be reduced to below the value of the "Total Y" of Schedule "D".

Upon satisfactory completion of the works and the issuing of the letter of preliminary acceptance of the facilities, the holdback
will be reduced to five (5%) percent plus the value of uncompleted works (if any).  The five (5%) percent holdback will be released
upon expiry of the Guaranteed Maintenance Period.

9. SAVE HARMLESS

The Owner hereby covenants and agrees to indemnify and save harmless the City from all actions, causes of action, suits,
claims, or demands whatsoever which arise directly or by reason of development of the Plan of Subdivision herein and the construction
and maintenance of the Works until such Works have received final acceptance from the City.

10. LIABILITY INSURANCE

The Owner shall take out and keep in force until the date of final acceptance of the entire work by the Engineer, a
comprehensive policy of public liability and property damage insurance acceptable to the Engineer providing insurance  coverage in
respect to any one accident to the limit of at least $2,000,000, exclusive of interest and cost, against loss or damage resulting from
bodily injury to or death of one or more persons and loss of or damage to property and such policy shall name the City as an additional
insured thereunder and shall protect the City against all claims for all damage or injury including death to any person or persons and
for damage to any property of the City of any other public or private property resulting from or arising out of any act or omission on
the part of the Owner or any of his servants or agents during the execution of the construction, and the Owner shall forward with the
executed Subdivision Agreement a certified copy of the policy or certificate thereof, as the City may direct.  The policy shall not have
any exclusion for blasting.

11. PAYMENT OF TAXES

(a) That the Owner agrees to pay all arrears of taxes outstanding against the property herein described before the approval
of the said Plan is required.

(b) That the Owner further undertakes and agrees to pay all taxes levied, or to be levied, on the said lands on the basis of and
in accordance with assessment and collector's roll entries appearing from time to time.

12. LOCAL IMPROVEMENT CHARGES

The Owner hereby agrees to pay all frontage charges with respect to existing local improvements assessed against the property
on the said Plan of Subdivision which will become non-assessable when the said Plan is approved.  Such payment is to be made in full
by the Owner before approval is given to the engineering drawings.

13. CITY ADMINISTRATION FEE

The Owner agrees to pay in cash to the City, prior to the commencement of construction of the underground facilities, two
(2%) percent of the total estimated cost of constructing the facilities as required herein as full payment for processing of plans and
engineering supervision including, without limiting the generality of the foregoing, examination of proposals, plans and specifications,
checking of designs and general supervision of the Consultant and construction.

14. CITY EXPENDITURES BORNE BY OWNER

The Owner agrees to pay to the City charges for all engineering and legal services at the standard professional engineering
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and legal rates only if the City is forced to become actively involved in the subdivision as a direct result of a default on the part of the
Owner.

The Owner shall pay all City of Cornwall accounts within thirty (30) days of their receipt.  Failure to pay will constitute
default under the terms of the Letter of Credit.

15. MONIES HELD BACK BY OWNER

The Owner agrees that it will hold back in its payment to any contractors who may construct the Works, such sums as provided
in accordance with the Construction Lien Act and will otherwise indemnify the City against any claims, actions, or demands for liens
or otherwise in connection with the Works, and all costs in connection therewith and on demand of the Engineer will forthwith take
such steps to immediately discharge all liens upon the Works.

16. EASEMENTS AND LAND DEDICATIONS

At no cost to the City, the Owner will grant to the City easements and land required for municipal drainage and other purposes
in accordance with Schedule "F" annexed hereto.

Lands to be conveyed for park purposes shall be graded and drained in accordance with the"Park Improvement Plan" showing
cadastral, topographic, grading, tree planting, and shall be serviced with a water lateral to the street line, topsoiled, seeded and fenced
to the satisfaction of the City's Manager of Parks  and Recreation, such work to be completed within one year of registration of the Plan
of Subdivision or within such other period as the Manager of Parks and Recreation may determine, plus seven thousand, five hundred
($7,500.00) dollars per hectare to an upset limit of twenty thousand ($20,000.00) dollars for park equipment.  For the purposes of park
equipment, the twenty  thousand ($20,000.00) dollars is, in general, an upset limit regardless of the number of phases.  For
developments of more than forty (40) hectares, the twenty  thousand ($20,000.00) dollars may not be considered as the upset limit.
The City shall endeavour to purchase and install the above park equipment within two (2) years of final acceptance of the Subdivision.

The Owner, instead of the conveyance of land for parkland purposes, shall pay to the City a sum of money equal to five (5%)
percent of the value of the lands within the proposed Plan of Subdivision, plus one hundred (100%) percent of this sum for
improvements, plus seven thousand, five hundred ($7,500.00) dollars per hectare to an upset limit of twenty  thousand ($20,000.00)
dollars for park equipment, regardless of the number of phases, if so requested by the City and authorized by the Minister of Municipal
Affairs.  The City may require an appraisal of the lands at the time of development to determine the value of the lands.

Lands set aside for school purposes, as shown in Schedule "F" by Block Lands, shall be reserved for such purpose for a
minimum of two (2) years from the date of registration of the Plan.

17. 300mm RESERVES

The Owner agrees to convey to the City all 300mm reserves as indicated on the approved Draft Plan of Subdivision and listed
in Schedule "F" attached hereto. The Owner shall provide the deed in respect to these upon registration of the Subdivision Agreement.

18. AGREEMENTS WITH UTILITIES

The Owner shall produce agreements with the respective utilities to bury all cable TV, electric, gas and telephone lines
beneath ground level, unless deemed impossible or impractical by the local topography, at no cost to the City.  The said agreements
shall be attached hereto as Schedules "M", "N", "O" and "P" respectively.

19. ENGINEERING BY PROFESSIONAL ENGINEER

At the expense of the Owner, all Works shall be designed and installations supervised by a Consultant registered in the
Province of Ontario.  The said Consultant shall design and carry out general supervision and resident supervision of the Works.  All
designs drawn shall carry the signature and seal of the Professional Engineer who is responsible for the engineering designs.  The
Consultant, acceptable to both the Owner and the City, shall be specified in Schedule "I" attached to this Agreement.  The Engineer
must be notified in writing of any changes to this Schedule.

The services of the Consultant must include the following:-

- Preparation of the drainage report (Schedule "Q");
- Design of facilities specified in Schedule "B";
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- Preparation of Engineering Drawings;
- Preparation of approval submissions to M.O.E..;
- Call Tenders;
- Contract and construction supervision and administration;
- Full time inspection of construction works;
- All testing and supervision of TV inspections;
- Certification of facilities (see Clauses 24, 25, 26, 27, 29, 30 and 31);
- Organization of acceptance inspection, including preparation of letter recommending acceptance
  (see Claude 52);
- Supervision of correction of deficiencies;
- Preparation and submission of "As-Constructed" drawings, clean/reproducible  hard copies and digital AutoCAD  copies
on computer disks.

20. DESIGN INFORMATION

The Owner, at its expense, shall submit for the approval of the Engineer all plans, specifications, calculations, contours, and
other information pertaining to the Works.

21. SPECIFICATIONS

All of  the Works shall be installed in accordance with this Agreement, as well as any schedules attached hereto, and in
accordance with the specifications approved by the Engineer and outlined in Schedule "G".

22. DRAINAGE REPORT

Attached hereto as Schedule "Q" shall be a drainage report prepared by the Consultant which sets out generally all matters
which may require consideration with respect to drainage in the drainage area of which the subdivision forms part.

23. EXISTING DRAINS WITHIN SUBDIVISION

The Owner agrees not to permit the continued existence of open drains or open water courses within the subdivision without
the written approval of the Engineer.  Design of storm drain systems shall have reference to the Drainage Report under Clause 22 of
this Agreement.

24. SANITARY SEWER

The Owner agrees to construct a sanitary sewer system, including house connections (coloured white) from the sewers to the
lot line to service the lands in the subdivision according to the design and specifications set forth in Schedule "G" to this Agreement.
Upon completion of the sewer mains and lateral construction to the lot lines, all sanitary sewer mains shall be inspected by
CCTVcamera and trenches tested for compaction at the Owner's expense under the direction of the Consultant.

Upon rectification of deficiencies to the Engineer's satisfaction and upon completion of any additional inspection or testing
requested by the Engineer and upon receipt by the Engineer of a letter from the Consultant certifying that the sewers have been
constructed in accordance with the approved plans and specifications and that acceptance of the facilities is recommended by the
Consultant, the City  will issue a preliminary letter of acceptance to the Owner for the purpose of  the issuing of building permits.
Maintenance of the sanitary sewer mains is the responsibility of the Owner until a letter of final acceptance is received from the City.
Maintenance of sewer laterals is not the responsibility of the City at any time.

25. STORM SEWER

The Owner agrees to construct a storm sewer system including house connections (coloured green) from the sewers to the
street line and rear yard catchbasins, to service the land in the subdivision and adjacent road allowances and in accordance with the
design and specifications set out in Schedule "G" of this Agreement.  The said sewers shall be constructed to an outlet according to
designs approved by the Engineer in accordance with good engineering practice.  Upon completion of the sewer mains and lateral
construction to the lot lines, and the construction of rear yard or ditch inlet catchbasin laterals, all storm sewer mains shall be inspected
by CCTV camera and trenches tested for compaction at the Owner's expense, under the direction of the Consultant, or by in-pipe
inspection for sewers greater than 900mm in diameter, by the City and Consultant.  Upon  rectification of deficiencies to the Engineer's
satisfaction and upon completion of any additional inspection or testing requested by the Engineer and upon receipt by the Engineer
of a letter from the Consultant verifying that the sewers have been constructed in accordance  with the approved plans and
specifications and that acceptance of the facilities is recommended by the Consultant, the City will issue a preliminary letter of
acceptance to the Owner for the purpose of the issuing of building permits.  Maintenance of the storm sewer mains is the responsibility
of the Owner until a letter of final acceptance is received from the City.  Maintenance of sewer laterals is not the responsibility of the
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City at any time.

26. REAR YARD CATCHBASINS

The Owner agrees to construct catchbasins as shown on the Grading Control Plan required under Clause 39 of this Agreement
or as required to correct drainage deficiencies apparent after construction is completed.

27. WATERMAINS AND MAINTENANCE

The Owner hereby agrees to construct a watermain system, including house connections to the lot lines and fire hydrants to
service the lands in the subdivision, according to the design and specifications set forth in Schedule "G" of this Agreement.

Upon completion of the watermain construction, the mains shall be tested in accordance with City specifications, at the
Owner's expense, under the direction of the Consultant.  Upon completion of the watermain with proper trench compaction, passing
of the pressure test and upon subsequent chlorination and flushing of the lines and upon receipt by the Engineer of a letter from the
Consultant enclosing the pressure test results, trench compaction results and certifying that the watermains and appurtenances have
been constructed in accordance with the approved plans and specifications and that the acceptance of the facilities is recommended
by the Consultant, the  City  will issue a preliminary letter of acceptance to the Owner for the purpose of the issuing of building permits.
Maintenance of the watermains and appurtenances is the responsibility of the Owner until a letter of final acceptance is received from
the City.  Maintenance of the water service laterals on the property side of the shutoff located at the lot line is not the responsibility
of the City at any time.

The routine winter maintenance of hydrants (draining and protection against freezing) will be undertaken by the City's
Waterworks Department after the hydrants have been tested and charged with water.  Any other work associated with raising, lowering,
or leaking hydrants or appurtenances remains the responsibility of the Owner until the final acceptance.  The foregoing does not limit
or reduce the responsibility of the Owner or any builder to obtain the necessary permit for the use of fire hydrants in the subdivision
once the system has been tested and charged with water and put in service the City.

28. OPENING OF VALVES, ETC.

Only the City's Waterworks Department shall open or close any valve in the existing street mains or interfere with them in
any manner.  No hydrants, either inside or outside the boundary of the subdivision, may be used  by the Owner or any builder for water
needed during construction without first acquiring a Hydrant Use Permit.

29. HOUSE SERVICES

All portions of water and sewer connections from water and sewer mains to the limit of the road allowance shall be installed
according to the specifications set forth in Schedule "G" to this Agreement.  With the sanitary sewer laterals coloured white and storm
sewer laterals coloured green, any connections which will involve the tunnelling or cutting of the travelled portion of any road shall
be made before constructing the granular base course of the roads.

30. ROADS AND MAINTENANCE

All roads in the subdivision shall be constructed to the satisfaction of the Engineer in accordance with the specifications and
in the manner set out in Schedule "G" of this Agreement.  The design and contract documents shall ensure that the road will be
constructed to a standard sufficient to avoid later upgrading at the City's expense in order to qualify for the Ministry of Transportation
and Communications maintenance subsidy requirements at the time of construction.

The Owner shall maintain, on a year-round basis, all roads within the limits of the subdivision until  a letter of final acceptance
of the roads is received from the City.  Maintenance of the roads shall be to a standard acceptable to the City's Department of
Infrastructure & Municipal Works (Division of Municipal Services) and shall be at the Owner's expense except where homes are
occupied.

31. STREET LIGHTING

A street lighting design drawing must be included with the Engineering Drawings.  This drawing must be signed, dated and stamped
by a qualified Professional Engineer as do all the other Engineering Drawings.  The street lighting design must be consistent with the
Guide for the Design of Roadway Lighting from the Transportation Association of Canada (TAC) - Geometric Design Manual for
Canadian Roads, Ontario Provincial Standard Drawings Section 4 - Electrical Works, Design Manual for Highway Illumination (MTO),
the Ontario Electrical Safety Code (OESC) and must use the materials specified by City Traffic/Transportation Section.  The street
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lighting design must be reviewed by the Engineering Department prior to its finalization.

The street lighting shall be installed by a competent and qualified contractor, as defined by and in accordance with the O.E.S.C.

• The Owner shall have the installation supervised by the Engineering Consultant.

• The Contractor shall obtain permits for all work requiring hydro inspections and shall file applications for inspection with
the Electrical Safety Authority as necessitated by the progress of the work.

• The Contractor shall correct all defects in his workmanship and electrical equipment that is not approved by the Electrical
Safety Authority.  This work shall be done within such time and in such a manner as indicated by notices of deficiency
from the Electrical Safety Authority.

• Upon completion of all work and receipt of a letter from the Consultant recommending the acceptance of the street
lighting installation, the Contractor shall obtain a final certificate of approval or connection authorization from the
Electrical Safety Authority and shall furnish one copy of the connection authorization to the Owner.

32. ESTIMATES OF COST

Estimates of cost to supply and install all facilities included in Schedule "B", with the exception of:-

- underground hydro, telephone lines, cable TV and natural gas

shall be prepared by the Consultant and submitted to the Engineer for approval.  Estimates shall show each item, description of item,
estimated quantity, and unit price.  Unit prices for each item shall be those currently in use for engineering report estimates prepared
by the City's Department of Engineering Services at the time the Consultant's estimate is prepared.

Estimates of the cost to the Owner to supply and install underground hydro, telephone, cable TV  lines, street lighting and
gas mains shall be provided in writing by the utility concerned.

Schedule "C" of this Agreement shall be based on approved estimates which have been prepared within the three (3) months
prior to the date of the Letter of Credit.  If an approved estimate is dated earlier than three (3) months, it shall not be used as the basis
for the computation of the amount of the Letter of Credit and a revised estimate shall be re-submitted by the Consultant to the Engineer
for approval.

33. SIGNS

The Owner shall pay for, and the City shall supply and erect, street and traffic signs in accordance with the standard design
of the City at locations specified by the City's Traffic Engineer.  The Owner agrees to prepare a list of proposed street names and submit
the same to the Engineer for approval prior to registration of the lots.

A sign advertising subdivision lot sales will temporarily be permitted upon review of proposed design and location.  The City
reserves the right to require the removal of said signs within thirty (30) days written notice.

34. TESTING

The Engineer may have any qualitative or quantitative tests made of any materials which have been or are proposed to be used
in the construction of any of the Works required by this Agreement, or may require soil tests to be carried out and the cost of such tests
shall be paid by the Owner within thirty (30) days of the account being rendered by the City, provided that nothing herein shall relieve
the Owner of its responsibility to carry out any tests required by good engineering practice.  A qualified testing laboratory acceptable
to both Owner and the City shall be employed for these Works.

35. CITY RIGHTS RE: CONSTRUCTION, INSPECTION, AND STOP WORK

The Engineer shall have the right at all times to inspect the installation of the Works.  If at any time the Engineer is of the
opinion that the installation of the Works is not being carried out in accordance with the approved plans and specifications or in
accordance with good engineering practice, he may stop all or any part of the Works under construction until it has been placed in
satisfactory condition.  The Engineer shall have the right to reconsider the approval given to the Consultant specified in Schedule "I".
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36. PROSECUTION OF WORK

If, in the opinion of the Engineer, the Owner is not prosecuting or causing to be prosecuted the work required in connection
with this Agreement within the specified time, or so that it may be completed within the specified time, or is improperly performing
the work, or should the Owner neglect or abandon any of the work before its completion, or unreasonably delay the same so that
conditions of this Agreement are being violated, or carelessly executed, or in bad faith, or should the Owner neglect or fail to renew
or again perform such work as may be rejected by the Engineer as being  or having become defective or unsuitable, or should the Owner
fail to carry out any maintenance required under this Agreement, or should the Owner, in any manner, in the opinion of the Engineer,
make default in the performance of any of the terms of this Agreement, if such notification be without effect for  seven (7) clear days
after such notice, then in that case, the Engineer shall thereupon have full authority and power immediately to purchase such materials,
tools and machinery and to employ such workmen as, in his opinion, shall be required for the proper completion of the said work at
the cost and expense to the Owner.  

The cost of such work shall be calculated by the Engineer whose decision shall be final.  Additional to the direct cost of such work shall
be a charge of eighteen (18%) percent of the direct cost as contribution to overhead, and twenty (20%) percent of the direct cost as an
inconvenience and dislocation fee, both payable to the City by the Owner.

37. EMERGENCY REPAIRS

The City may enter the said lands at any time or from time to time for the purpose of making emergency repairs to any of the
said Works.  Such entry and repair shall not be deemed an acceptance of any of the said Works by the City nor an assumption by the
City of any liability in connection therewith nor a release from the Owner of any of its obligations under this Agreement.  The cost of
such work shall be payable to the City by the Owner in accordance with the provision for payment in Clause 36.

38. ACTIONS NOT DEEMED ACCEPTANCE

The Owner agrees that the Works referred to herein may be used by the City for the purpose for which such Works are
designed, and that such use shall not be deemed an acceptance of the Works by the City, nor shall such use in any way relieve the
Owner of its obligations with respect to the construction and maintenance of such Works.

39. LOT GRADING AND GRADE CONTROL PLAN

As part of the submission of the engineering drawings for the approval of the Engineer, the Owner shall provide a Grade
Control Plan containing the following information:-

(a) The existing and final elevations at all lot corners;

(b) The existing and final elevations at the centreline of each road at a spacing of 25 metres or less and at all street
intersections;

(c) The  finished ground elevation at the  building line;

(d) The finished elevation of all critical points, such as catchbasins, beyond the street line;

(e) Arrows indicating direction of flow of all surface water;

(f) The location and details of all swales;

(g) The location and details of all surface water outlets.

It is agreed between the parties hereto that the Grade Control Plan may be amended from time to time by the Owner with the
prior written approval of the Engineer and such approval shall not be withheld except for sound engineering reasons. 

The Owner shall be responsible for registering on the title of all lots affected the amended Grade Control Plan.  The Owner shall be
responsible for the rough grading of the lands such that the material excavated for the foundation of the building shall be equal to the
material required to complete the lot grading in accordance with the approved Lot Grading Plan.  All lot corners and swales shall be
graded from 0 to 300mm below the finished grade to comply with "Rough Lot Grading" requirements.  All lots shall be shaped or
contoured as necessary to provide positive drainage.
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The Owner agrees to submit a "Rough Lot Grading" Certificate prepared by the Consulting Engineer or Ontario Land
Surveyor that certifies that the rough lot grading complies prior to the issuance of building permits.  The Owner further agrees to
establish (c) above, (Ground elevation at foundation wall), consistent with the Grade Control Plan prior to foundation excavation.  In
all cases, the Owner will maintain, at its own expense, sufficient interim drainage and outlets to provide adequate drainage until
pavement has been constructed and accepted by the City.  This will include the installation and removal of culverts when required by
the Engineer.

40. INTERIM GRADING OF OPEN LOTS

Reinstatement of affected boulevards abutting already developed lots and proposed City Blocks of land must be undertaken
by the Owner with 100 mm layer of  topsoil and sod to final grades.

The Owner undertakes and agrees that, prior to seeking final acceptance of roads, all abutting lots and open lands upon which
construction has not been commenced will be filled and graded as necessary to provide positive drainage at the Owner's expense. 
Where rights to the said lots have been sold or otherwise transferred, the Owner covenants and agrees to enforce these provisions by
way of a condition in the agreement of sale or transfer.

41. MAINTENANCE OF LOT DRAINAGE

The Owner agrees to register Schedule "T" of this Agreement against the title of all properties within the Subdivision.

42. DESIGN CHANGES

The engineering drawings which have been submitted for approval by the City and which have been approved and form part
of this Agreement as Schedule "L" show the designation of each lot for development.  The Owner hereby agrees that no rearrangement
of designation on the Plan(s) shown in Schedule "L" attached hereto shall be permitted without the written approval of the Engineer,
in addition to any other legal consents which may be required.    The Engineer shall require a written statement from the Consultant
of the effects of such a change on the design capacities of the underground facilities.  The Consultant shall advise the Engineer in
writing as to which lots have been pre-serviced with water and sewer at the time of the request for re-designation.

43. BUILDING PERMITS

Building permits may be issued subject to other requirements of the Building Permit Office to construct on lots within the
subdivision when:

1) the City has issued a letter indicating preliminary acceptance of storm and sanitary sewers and watermains;
2) the Plan of Subdivision, easements and land dedications have been registered and the Registered Plan certified;
3) funding has been provided, as outlined in Clause 8 of this Agreement, for the completion of the Works described

under Schedule "B" and "L";
4) the rough grading is complete and certified, as per Clause 39.

44. OCCUPANCY

Where a building has been constructed on any lot in the subdivision, the Owner shall not convey such lot or allow such
building to be occupied until the base course of asphalt is in place to the satisfaction of the Engineer.

45. BOULEVARD TREE PLANTING

The Owner agrees to plant trees in the boulevard following the final grading of the lot and boulevard in accordance with City
standards.  These plantings may occur once a year during the tree's dormancy period and the availability of acceptable nursery stock,
men, materials and machinery.

46. LOTS UNSUITABLE FOR BUILDING PURPOSES

The Owner agrees that the lots and blocks listed in Schedule "R" hereto and indicated on the attached Draft Plan of
Subdivision are unsuitable for building purposes and that no application will be made for a building permit for the erection of any
structure on the said lots or blocks until suitable drainage is provided and a written clearance is obtained from the Engineer.  The Owner
consents to register a caution or notice against said lands as described in Schedule "R".

47. FILL, DEBRIS, ETC.

The Owner covenants and agrees that it will not dump nor permit to be dumped any fill or debris on, nor will it remove or
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permit to be removed any fill from any public lands without the written consent of the Engineer.

48. CONSTRUCTION LIEN ACT

The filing of any lien under the Construction Lien Act S.O. 1983, Chapter 6, and any amendments thereto against the City
or the Owner and the City shall constitute default under this Agreement on the part of the Owner.   Upon such default, the City may
be entitled to draw upon the Irrevocable Letter of Credit, after thirty (30) days from the filing of the lien, the amount or amounts
required for payment into court of holdbacks plus costs under the Construction Lien Act, unless the lien has been discharged or vacated.

49. STATUTORY DECLARATION

Before applying for final acceptance of any of the Works or any part thereof, the Owner shall supply the City with a Statutory
Declaration that all accounts for work and materials have been paid except normal guarantee holdbacks, and that there are no claims
or liens or otherwise in connection with such work done or materials supplied for on behalf of the Owner.

50. O.L.S. CERTIFICATE

The Owner undertakes and agrees that he will file with the Engineer, not earlier than thirty (30) days before the acceptance
of the roads by the City, a certificate signed by a registered Ontario Land Surveyor, to the effect that such Surveyor has found or
replaced all standard iron bars or monuments within 150mm of the finished grade, as shown on the registered Plan of Subdivision, and
the City shall not be obliged to accept such roads as being completed in accordance with this Agreement until such certificate has been
filed.

51. GUARANTEED MAINTENANCE PERIOD

This period shall commence on the date following the satisfactory completion of the "Substantial Completion Inspection" for
all underground mains and services, roads, curbs, sidewalks, boulevards, catchbasins, manholes, gate valves and boxes, standpipes,
curb stops, corporation stops, fire hydrants, storm water management facilities, and all other surface works.

The Owner guarantees that the said work shall remain for a minimum period of twelve (12) months from the dates of
commencement as outlined above, in such condition as will meet with the approval of the Engineer, and that he, upon being required
by the Engineer, will make good in a permanent manner, satisfactory to the Engineer, any imperfections or damages caused by
whomsoever.  The decision of the Engineer is to be final as to the nature and cause of such imperfections and the  necessity for
remedying the same.  Should the Owner fail to comply with the directions of the Engineer, the latter may perform the necessary work
after giving the Owner a twenty-four (24) hour written notice, and the cost thereof will be collected by the City from the Owner, as
outlined in Clause 35.

52. ENGINEER'S RECOMMENDATION OF FINAL ACCEPTANCE

Upon completion of the Guaranteed Maintenance Period and rectification of the deficiencies found, the Engineer may consider
a request by the Owner to have the facilities, as outlined in Schedule "B" attached, accepted by the City, provided the Engineer has
received the CCTV sewer inspection report and photographs (as per City standards), inspection reports, test results, declarations,
certificates, fees, deeds, easements, reserves and a set of hard copies servicing drawings amended "as-constructed"  as well as digital
copies of same by the Consultant at the Owner's expense.  When the Engineer is satisfied that the Works set out in this Agreement or
any part thereof and any other Works which may have been required have been executed in accordance with this Agreement and has
also been satisfied that all City accounts have been paid and maintenance requirements met, he will forthwith present a report to City
Council stating that the work or any part thereof has been completed satisfactorily and the roads are in the required condition for them
to be assumed by the City.  The City shall forthwith enact the necessary bylaw accepting the Works or any part thereof.

53. ASSUMPTION BY THE CITY

Upon the said Bylaw being passed, the ownership of the Works, within the dedicated road allowance and easements as
applicable, shall vest on the city at no cost to the City.  The Owner shall have no claim or rights thereto other than those accruing to
it as Owner of the land abutting on streets on which the Works were installed.

54. SPECIAL PROVISIONS
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The following special provisions are agreed to by the Owner:-

55. LOCATION NOTICES TO BE SERVED

Any notices required to be given hereunder may be given by registered mail and addressed to the other party at its principal
place of business and shall be effective as of the date of deposit thereof in the Post Office.

The principle place of business of the agreeing parties is as follows:-

CITY Corporation of the City  of Cornwall
P.O. Box 877
CORNWALL, Ontario
K6H 5T9

Attention:  City Clerk

OWNER

Attention:                           , President

AND IT IS DECLARED AND AGREED UPON THAT this Agreement and the covenants, provisoes, conditions, and
schedules herein contained shall enure for the benefit of and be binding upon the respective heirs, executors, administrators, successors,
and assigns of each of the parties hereto.

IN WITNESS WHEREOF the Owner has hereunto set his hand and seal, and the City has hereunto affixed its corporate
seal by the hands of its proper officers in that behalf duly authorized.

SIGNED, SEALED, AND DELIVERED *
*

in the presence of *
*
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* ________________________________________________
* OWNER
*
*
* ________________________________________________
*
*
*
* THE CORPORATION OF THE CITY OF CORNWALL
*
*
* ________________________________________________
* MAYOR
*
*
* ________________________________________________
* CLERK
*
*
*
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SCHEDULE "A"

The following is a legal description of the lands to which this Agreement applies:

In the City of Cornwall, in the County of Stormont and being composed of:

LOTS: 

BLOCKS:

Inclusive, according to Registered Plan          .
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SCHEDULE "B"

The following facilities will be provided by the Owner to the specifications contained in the attached
Schedules:

- Sanitary sewers and appurtenances, including house laterals to the lot line.

- Storm sewers and appurtenances, including catchbasin and house laterals to the lot line.

- Watermains and appurtenances, including fire hydrants and house services to the lot line.

- Roads, including hot mix, hot laid asphalt paving on granular road base, complete with
concrete curbs and gutters.

- Underground hydro, telephone and cable TV lines, and natural gas.

- Rough lot grading.

- Street name and traffic signs.

- Sidewalks and walkways.

- Fencing.

- Street lighting.
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SCHEDULE "C"

The following is an estimate of the direct construction cost of the Works required to service the area
defined by Schedule "A":

ITEM # DESCRIPTION QUANTITY UNIT UNIT PRICE     $    
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SCHEDULE "D"

The total cost of the underground construction detailed in Schedule "C" is estimated as follows:

Direct Construction Cost (Underground) $

City Administration Charge (2 %) $ 

Supervision by Consultant and Testing $  

Underground Hydro Design & Installation $ 

Contingency (5%) $ 

Other:     Bell $
               Cable $
               Gas $
               Street Lighting Design & Installation $  

                 
  

TOTAL X $
                 

The total cost to complete the construction of surface facilities as detailed in Schedule "C" is estimated as
follows:

Direct Construction Cost (Surface) $ 

City Administration Charge (2 %) $   

Supervision by Consultant and Testing $  

Tree Planting ( __ lots x $        /tree) $  

Street and Traffic Signs (__ signs x $      /sign) $    

Contingency (5%) $ 

Other:   Parkland Dedication $ 
             Playground Equipment charge $

                   

TOTAL Y                 $
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SCHEDULE "E" 

SUBDIVISION CHARGES

At the time an application is made for a Building Permit for any lot covered by this Agreement, the Owner
shall pay to the City the following subdivision charge(s) as a lot levy to provide a fund through which the
City, at its sole discretion, may undertake improvements to existing facilities made necessary by area
development:

1. $                  per foot of lot frontage.
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SCHEDULE "F"

The following is a list of Easements and Land Dedications:

Easements in Favour of the City:

•
•
•

The owner agrees to obtain an easement in favour of the Corporation of the City of Cornwall over the
above identified lands, the alignment/area being a drainage easement.  The easement shall have the
specified width and shall enable the City to enter upon the lands to maintain, repair, replace or excavate
municipal storm sewer and /or appurtenances.

Easements in Favour of Others:

example: Permanent and perpetual easement in gross over, under along and upon the whole of
the lands subject to development in favor of C.N. Railway Company for the purpose of
discharging, emitting and releasing noise, vibration and other sounds of every nature
and kind ("Operational Emissions") at any time during the day or night arising from, out
of or in connection with any existing and future railway facilities. 

300 mm Reserves:

Parkland Dedications:

Land Set Aside for School Propose:

Others:
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SCHEDULE "G"

DESIGN CRITERIA AND SPECIFICATIONS

1. Roads, Curb and Gutters, Signs and Sidewalks:

City of Cornwall Manual of Design Criteria and Specifications for Subdivisions and Design
Standards Part III, the Ontario Provincial Standard Specifications, and Approved Drawings.

2. Storm Sewers:

City of Cornwall Manual of Design Criteria and Specifications for Subdivisions and Design
Standards--Part IV. Also, City of Cornwall Construction Specifications for Watermains and
Sewers, the approved Ontario Provincial Standard Drawings, and approved drawings.

3. Sanitary Sewers:

City of Cornwall Manual of Design Criteria and Specifications for Subdivisions and Design
Standards--Part V. Also, City of Cornwall Construction Specifications for Watermains and
Sewers, the approved Ontario Provincial Standard Drawings, and approved drawings.

4. Watermains:

City of Cornwall Manual of Design Criteria and Specifications for Subdivisions and Design
Standards--Part VI. Also, City of Cornwall Construction Specifications for Watermains and
Sewers, the approved Ontario Provincial Standard Drawings, and approved drawings.

5. Street Lighting:

Consistent with the Guide for the Design of Roadway Lighting from the Transportation
Association of Canada (TAC) - Geometric Design Manual for Canadian Roads, Ontario
Provincial Standard Drawings Section 4 - Electrical Works, Design Manual for Highway
Illumination (MTO), the Ontario Electrical Safety Code (OESC) and must use the materials
specified by City Traffic/Transportation Section, and approved drawings.  The work must also
be approved by the Electrical Safety Authority.

6. Ancillary:

Items not covered by above specifications or standards will be constructed according to the
latest approved Ontario Provincial Specifications or Standard Drawings.



Return to indexReturn to index167

SCHEDULE "H"

PHASING OF CONSTRUCTION

The Owner agrees to install the municipal infrastructure, and associated facilities and servicing detailed
under Schedules "B" and "P" of this agreement in general accordance with the following construction
timelines: 

STAGE # FACILITY* STREET FROM TO START         COMPLETION

   

Notes: Concrete curbs must not be depressed for proposed driveways but rather must continue
full height unless an explicit design drawing is generated for all proposed future driveway
entrance locations.

Temporary asphalt ramping at the edge of concrete gutter/edge of pavement must
be placed in the Fall by the Developer’s Contractors in order to protect the curb/gutter
from snow ploughs and reduce the bump/straight edge formed temporarily at driveways. 

*"FACILITY" implies either Underground or Surface
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SCHEDULE "I"

ENGINEERING CONSULTANT(S)

The following Consultant(s) will be engaged by the Owner to provide the professional engineering

services for the subdivision on the lands described under Schedule "A":

Phone: 

Facsimile:
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SCHEDULE "J"

This Agreement is based on the Draft Plan approved by the Manager of Planning/Housing Services on

behalf of City Council for this development, being a drawing prepared by:                         , dated            

             ,  which may be viewed during regular office hours at the offices of the Ontario Land Surveyor, 

                                                             , the City of Cornwall Municipal Offices of the City Clerk, at 360

Pitt Street, or the Department of Engineering Services, at 1225 Ontario Street.

This drawing forms part and parcel of this Schedule and the attached Agreement.
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SCHEDULE "K"

Being a drawing prepared by the office of                                                                     ,

dated                                 , being a Plan of Subdivision for Part of Lots       and    , Concession              

  ,  City of Cornwall, County of Stormont    ,   to be submitted to City Administration for approval and to

the Mayor and Clerk for their signature prior to registration, may be viewed during regular office hours

at the offices of the Land Surveyor,                                     ,                        , the City of Cornwall

Municipal Offices of the City Clerk, at 360 Pitt Street, or the Department of Engineering Services, at

1225 Ontario Street.

This drawing forms part and parcel of this Schedule and the attached Agreement.
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SCHEDULE "L"

DESIGN AND CONSTRUCTION DRAWINGS

The following design and construction drawings, prepared by                                       

                        where stamped and approved by the City of Cornwall, Department of

Infrastructure & Municipal Works, and dated                                 , or latest revision, form part

and parcel of this Schedule and Agreement.

TITLE DRAWING NUMBER
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SCHEDULE "R"
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SCHEDULE "S"

MAINTENANCE OF FACILITIES

The standards which are required to be met with regard to the maintenance of all facilities are those

currently being applied by the Department of Infrastructure & Municipal Works.  Advice in this respect

can be obtained from the Division Manager of Municipal Works.
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SCHEDULE "T"

These restrictions shall run with and be binding upon the lands: The Grantees, in respect to the herein

described lands, shall maintain proper grades and levels thereon in accordance with the approved lot

drainage patterns as represented by the latest approved revision and/or approved red-line

modifications of Lot Grading Plan, that is, Drawing Number       of Schedule "L" to the Subdivision

Agreement for this area of which the lands are a part, prepared by                                       in order to

ensure that no back yard, side yard, or front yard accumulation of storm water occurs on the land or

neighbouring lands.

In the event that the Grantees do not maintain the proper grades and levels herein referred to, or in the

event that they impede any drained system or pattern on the herein described lands or neighbouring

lands, they shall be responsible for the curing of any problems resulting thereto and costs arising out of

same.
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SCHEDULE "Q"

Drainage Report
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SECTION VII

CONSTRUCTION  STANDARDS

VII.1 Construction Inspection of Subdivisions

The Developer will provide the services of a qualified Consulting Engineer to supervise the
installation of municipal services.  The Consultant is responsible to ensure a quality product is
constructed to O.P.S.S. standards, City of Cornwall standards, as well as all Provincial and/or
Federal regulations.

The following are guidelines and limitations necessary to achieve this goal.  These are only
guidelines and they should be used as such.

.1 Public Relations

Even though most of the work is on the Developer’s property, public involvement will
exist.  The Consultant’s representative will be available, courteous and provide accurate
answers to the general public or adjacent property owners’ questions or concerns

.2 Role of the Inspector

There must be an inspector on site at all times when work is being done, without exception.

The inspector is the day-to-day link between the Owner,  the Consulting Engineer, the
Contractor and the City.  The main duty of the inspector is to protect the interests of the City
and the Owner, however in carrying out that duty, he/she must be fair to the Contractor. 
The inspector must be firm in his insistence that the Contractor construct the works properly
and in accordance with the contract.

.3 As-built Records

The following items should be recorded on the as-built records:

• existing ground (if different than on the drawings);
• structure and utilities encountered;
• location, elevation, grade, and sizes of installed pipe and appurtenances;
• locations, length, sizes, and surface ties for laterals, tees, bends, and stubs (surface

ties to be referenced to permanent structures);
• elevation of rock surfaces encountered;
• unusual ground conditions;
• support and sheeting left in place, anchor blocks, etc.

All the above measurements should be made at the actual time of construction, particularly
if the item is to be buried, and plotted daily whenever possible.

As-built records shall be documented and marked “As Built” on all construction drawings.   A
complete set of construction/design Mylar drawings and AutoCAD diskettes or on other
digital form will be provided by the Developer.
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.4 Traffic Control

Although traffic control may not be a problem within the development of a subdivision, at
times of tie-in outside the confines of that development, traffic control will be necessary. 
If this is the case, any disruption of traffic of any nature within City street allowances must
be dealt with according to Provincial regulations, and shall be approved by the City of
Cornwall Traffic Section.

VII.2 TESTING REQUIREMENTS FOR SUBDIVISIONS

The Developer is responsible for all testing requirements to be undertaken by a qualified
Geotechnical Engineer.  The following are requirements to achieve acceptable results and must
be viewed by the Consultant to be the minimum required, with field decisions being made based
on the conditions encountered at the time work is being done.

.1 Gradation Tests

Minimum of one test for each of the granulars used.  More tests should be done if the
material visibly changes during construction or if the job is large enough to warrant
additional tests.

.2 Proctor Tests

Minimum of one test for each type of material that is being compacted.  More tests if the
job is large or if there are variances in the appearance of the materials.

.3 Compaction Tests

Bedding: Random two to three times a week, providing that tests are
consistently above the specification of 95%.

Trenches
Under
Roadway:

Random daily until the desired sequence to achieve 95%+
readings is found, then monitor that sequence and test randomly
one to three times a week if the operation is achieving the desired
result of 95%+.

Subgrades
:

All subgrades must be checked and approved prior to any
granular base being placed.  Testing on subgrade will depend on
conditions of soil and weather.  Generally, tests should be done
at 10 meter intervals randomly over the roadway.

Granular
Course:

Maximum lift thickness to be checked should be limited to 300mm
and each lift must be checked and approved prior to additional
lifts being placed.  Generally, tests should be done at 10 meter
intervals randomly over the roadway.  In the case of Granular “A”
placed and not paved immediately, then testing just prior to paving
must be retested and approved.  Testing should be done at ± 10
meter intervals on all curb and gutter subgrades.  Sidewalk testing
is to be done randomly at the rate of two tests per load of
concrete.
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.4 Asphalt Testing

The following are guidelines for testing of asphalt pavements within subdivisions in the City
of Cornwall:

ASPHALT MIX TEMPERATURE SPECIFICATION

Asphalt Type Min. Temp. ºC Max. Temp ºC (On Site)

HL-3, HL-4 & HL-8 135º (275ºF) 160º (320ºF)

.5 Material Testing

Minimum of one extraction, gradation, and Marshall tests for each type of asphalt being
placed.  Each day, additional tests as required if the material does not meet specifications.

.6 Extraction Tests

Random samples should be picked up as paving is being done to ensure there is a
representative sample for the area paved. Random compaction tests should be done at 10
meter intervals over the paved surface.

.7 Concrete Testing

The following tests are required for concrete work within subdivisions in the City of Cornwall:

Air Test: Each load of concrete must be tested for air entrainment.

Slump Test: Each load of concrete must be tested for slump.

Concrete
Cylinder
(Set of 3):

Cylinders must be taken at least once per day for small pours of
less than four loads, or every fourth load if it is a large pour.  It is
at the discretion of the Inspector if additional cylinders are
required due to concrete that appears to be abnormal.

Hot
Weather
Concrete:

Hot weather exists when the air temperature is above 27ºC.  It is
also considered to exist when the air temperature is likely to rise
above 27ºC within24 hours.  These temperatures refer to shade
temperature.

Type of Construction Max. Temp. of Concrete

- Sidewalks, curb, slabs 35ºC

- Bridge decks, columns,
  (high strength concrete)

30ºC

.8 Electrical Safety Authority Certificate

The Developer or Developer’s contractor must obtain a final certificate of approval or
connection authorization from the Electrical Safety Authority.

.9 Testing Reports

It is essential that the City be on the mailing list for all testing reports done on subdivisions so
that the City has a record of the results for future use.

.10 Sewers and Watermains

Appendix “A” - Field Testing & Acceptance Procedures must be followed for sewer and
watermain installations.
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VII.3 GUIDELINES FOR THE REDUCTION OF LETTERS OF CREDIT

The purpose of a Letter of Credit is to ensure that, in the event that the Developer is unable to proceed
with the completion of the municipal services for a Subdivision, the City of Cornwall may draw on that
Letter of Credit in order to complete the municipal services. It is the Contractor’s responsibility, not the
City’s, to ensure that proper documentation and protection is in place for payment by the Developer of
the completed work.

.1 Prior to entering into a Subdivision Agreement, the Developer shall deposit with the City a Letter
of Credit for 100% of the value of the underground work or surface work, whichever is greater,
and any other related fees as outlined in Schedule “D” of the Subdivision Agreement.

.2 Prior to qualifying for Building Permits, the Developer shall supply the City with a Letter of Credit
for the value of the surface work and any other related fees, as outlined in Schedule “D” of the
Subdivision Agreement.

.3 Throughout the Subdivision Agreement and until Final Acceptance of this Subdivision, the City
shall retain a 10% holdback of the total value of the underground and surface works combined. 
This 10% holdback shall only be eligible for release upon Final Acceptance of the Subdivision.

.4 A request to the City for reduction of the Letter of Credit shall be accompanied by an estimate of
the value of uncompleted work, any monies due to the City as outlined in the Subdivision
Agreement, no more than once per month.

.5 The City of Cornwall will not reduce the Letter of Credit for the underground work below the
value of the surface work plus 10% of the value of the underground work.

.6 The Letter of Credit will be reduced to NIL only after the Final Inspection and the Final
Acceptance of the Subdivision has been completed.

VII.4 SUBDIVISION DAMAGE CONTROL

The following are steps to be taken in damage control.

.1 Before Building Permits are issued, preliminary acceptance of the subdivision by the Engineering
Department must be completed.  This will ensure that all deficiencies have been identified and
corrected on all lots, and that all lots are pre-serviced.

.2 The Right-of-Way Control Technologist does not carry out an inspection at the time the permit is
issued, such that the Road Damage Permits and Boulevard Damage Permits are automatically
issued where subdivisions have not received final acceptance.

.3 The Developer is responsible for all damages of any nature caused until final acceptance of the
subdivision.  The Developer should oversee the Builder or Utility company to ensure that damage
is not caused during the time between preliminary and final acceptance.

.4 That, at the time of final acceptance of the subdivision, all deficiencies/damages have been
corrected.

.5 That, after final acceptance of the subdivision, the Builder/Owner is now directly responsible for
any damages on the right-of-way related to their property, and the Right-of-Way Control
Technologist would carry out an inspection prior to releasing any deposits from the permits.

.6 That the balance of the unbuilt lots would be handled in the same format as any other infilling lot
throughout the City.
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VII.5 SUBDIVISION CONSTRUCTION AND ACCEPTANCE

.1 Pre-Construction Meeting

At a Pre-Construction Meeting, the following shall be reviewed:

• Construction Schedule (must be followed);
• Procedures for Preliminary Acceptance of the underground;
• Lot Grading requirements;
• Procedures for Reduction in Letters of Credit;
• Final Inspection/Acceptance;
• Copy of Liability Insurance.

.2 Construction Schedule

The Consultant must provide a construction schedule showing all work to be done and in what
sequence.  This schedule will be reviewed and accepted.  Any variance from it must be reviewed
at Site Meetings and covered in writing.  The intent of this schedule is to have work proceed at a
satisfactory rate without delay.  This Construction Schedule is a more detailed schedule than that
provided in the Subdivision Agreement.

.3 Acceptance of Subdivision

The acceptance of a Subdivision is divided into three parts:

• Preliminary Acceptance of Underground Municipal Services;
• Substantial Completion Inspection; and
• Final Acceptance.

a) Preliminary Acceptance of Underground Municipal Services

The Consultant must provide the City with a Letter of Recommendation for acceptance of
the underground municipal services.  In order for the City to accept the services, the
following are the necessary requirements:

T all services must be installed;
T the surface iron must be within 300mm of the final grade and free from defects;
T the storm and sanitary sewers must have a camera inspection, including a report;
T all watermains must be cleaned, flushed, chlorinated and tested with results;
T Service Location Sheet CC-123 must be completed;
T street lighting system must be installed.

(b) Substantial Completion Inspection

Upon completion of the base lift of asphalt and all major works, and upon receipt of a
Letter of Recommendation from the Consultant, the City representative will perform a
Substantial Completion Inspection, thus initiating the One Year Maintenance Period.
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(c) Final Acceptance

The Consultant must provide the City with a recommendation to accept the Subdivision,
including the list of deficiencies existing at the final inspection and notice that they have all
been rectified.  When the City receives this notification in writing, the Consultant, Owner,
Contractor, and City representatives will complete a Final Inspection together.  If all work
has been done to the satisfaction of this group and all conditions within the Agreement
have been satisfied, then acceptance of the Subdivision can take place and a
recommendation can be made that a bylaw be passed by City Council.
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A P P E N D I X   “A”

SECTION 4

FIELD TESTING & ACCEPTANCE

PROCEDURES
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SECTION 4 - FIELD TESTING & ACCEPTANCE

4.1 SEWERS

4.1.1 Visual Inspection

The sewers, manholes, and all related appurtenances shall be cleaned of all foreign material
either by flushing, the use of cleaning buckets, by hand, or by a combination of all three, to the
satisfaction of the Engineer.

The sewers shall be inspected by the Engineer for alignment and obstructions.  The downstream
end of the sewer should be backlighted with a powerful light.  One should look downstream and
see a minimum of ¾ of the diameter when looking from manhole to manhole.  All visible leaks
shall be repaired immediately.

Ponding in gravity sewers shall not be allowed.

4.1.2 Camera Inspection

All sewers shall be subject to a video inspection.

Recording equipment shall be provided in an enclosed vehicle suitable to record from the video
camera the entire inspection VHS format color video tape, complete with data input for titles,
manhole numbers, pipe conditions, and a continuous display of distance from the initial manhole
location.  The video tape shall be of quality that all minor defects (hairline cracks, etc.) Are clearly
visible and the color of the pipe inspected be true to actual conditions.  Should the video tape not
be of this quality, as determined by the Manager, the Contractor shall be required to reinspect the
line to produce an acceptable quality video tape, at no additional cost.  A monitor located on site
shall provide a clear color picture of sufficient size and clarity to be easily readable by the
Corporation’s inspector, and it shall clearly define the details of the interior of the sewer.  The
colour CCD cameras used in the inspection shall be of a type capable of radial rotation of 360º
and lateral rotation of 180º.  The picture quality on the monitor shall provide a continuous 400 line
resolution video picture.  Linear measure through pipes from the center of manholes must be
accurate to  ±1%.  Recording equipment based on photographing the television monitor is not
acceptable.  More detailed information on equipment and data requirements can be obtained
from the City Engineering office.

The report shall be reviewed by the Engineer and any deficiencies rectified prior to the start of
any surface construction or restoration.

4.2 WATERMAINS

4.2.1 Visual Inspection

The watermain and all related appurtenances shall be cleaned of all foreign material before
installation to the satisfaction of the Engineer.

The valves must be thoroughly inspected for defects, damages, and proper operation before
installation.

The watermain shall be inspected by the Engineer for alignment and obstructions during the
installation of the pipe.
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4.2.2 Pressure and Leakage Test

The work of laying the pipe and all appurtenances shall be of such a character as to leave all pipe
and connections watertight and able to withstand a static pressure of 1 MPa (150 psi).

Hydrostatic pressure test and leakage test must be performed on all watermains and
appurtenances constructed.  All valves shall be tested.

The Contractor must follow these procedures when testing the constructed watermain:

1. Contractor’s Foreman or Superintendent must notify the Engineering Department and
Waterworks Superintendent twenty-four (24) hours before the watermain is to be charged
and later tested.  Before the above is done, the Contractor must be certain that he has all
the required test material, labour, and equipment.  The Contractor must also make the
required arrangement to obtain an approved water supply.

2. When temperature is 0ºC or lower, the Contractor must construct a temporarily heated
enclosure with a minimum dimension of 2.4 m square by 2.0 m high located at the point
where pressure is to be introduced, and a 1.2 m square by 2.0 m high heated enclosure
around hydrants and blow-offs to be used to remove air from the watermains and also to
be used to flush the watermains.

This requirement must be fulfilled if temperature is at 0ºC or is anticipated to decrease
below 0ºC during the test period.

In temperature 0ºC or lower, the Contractor, at his cost, must take all precautions required
to prevent watermains and appurtenances from freezing and will be totally responsible to
undertake all necessary measures to repair or replace frozen watermains and
appurtenances that are damaged.

3. Before filling the new watermains with clean uncontaminated water by using the existing
water distribution system or from other approved source, the Contractor must:

(i) obtain approval from the Engineer on the section of watermains to be tested;

(ii) verify that all the required blow-offs have been installed at unlooped watermains, at
other locations required to remove air from the watermain, and at the area where
the test is to be performed.

4. The Contractor must obtain approval from the Waterworks Supervisor or Superintendent
granting himself or his work crew permission to operate valves on the City’s water
distribution system.

Contractor cannot operate any existing water valves without the above permission.
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5. The Contractor must fill the watermain to be tested by opening the valve that will feed the new
watermains installed very slowly from the closed position.  This will permit water to enter the
watermains at a rate acceptable to the City Engineering Department and Waterworks Section.

OR

The Contractor must pump clean and uncontaminated water in the system to be tested, at an
accepted rate to the City Engineering Department and Waterworks Section.

6. When filling the watermain, the Contractor must make certain that blow-offs and hydrants located
at high points of the system to be tested are opened.  These must remain opened until all air has
been expelled from the sections of watermains to be tested and until the flushing of the main has
been completed.

Flushing of the mains constructed must be done as soon as the watermain is filled and must be
carried out for a minimum of twenty (20) minutes, or as specified by the Project Supervisor.

The watermains constructed must be flushed through hydrants and main-cocks (blow-offs) to
produce a flushing velocity of not less than .76 m/second.

7. Once the Contractor has flushed the watermains to be tested for the required period and is
certain that all the air has been removed from the system, the blow-offs and hydrants can be
completely closed.

After the above procedure is followed, the valve feeding the system to be tested can also be
completely closed and the hydrostatic and leakage test can begin.

8. The hydrostatic and leakage test to be carried out is a one test operation and the Contractor must
complete all the previous procedures and proceed as follows:

(iii) install the required main-cock to perform the test;

(iv) install the complete hook-up to perform the test (i.e. the fittings from the main-cock
to the pressure pump, from the pressure pump to the pressure gauge, and from
the pressure pump to the supply barrel);

(v) install the approved test gauge;

(vi) apply the pressure to the watermains to be tested until the pressure reads 1 MPa
(150 psi).  This pressure is to be maintained for a period of two (2) hours (120
minutes).

When the Contractor is ready to perform the Official Watermain Hydrostatic and Pressure test, he
must contact the Project Supervisor and inform him that he wishes the test to begin.  At this time,
if the Project Supervisor agrees that all procedures and requirements to perform the test have
been fulfilled, he will then give the Contractor authorization to continue with the test.
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When authorization is given to continue with the official test, the City’s Inspector or Project
Supervisor will record:

(1) the initial time of the test;

(2) the time and pressure reading before the pressure is re-applied, the procedure
required to raise the pressure from the dropped value to the required pressure
value of 1 MPa.  This procedure must be carried out as often as required during
the test period to maintain the pressure as specified above.  The dropped value
must not be lower than 930 kPa;

(3) the water volume used in Section 2 to raise the pressure from the dropped value to
1 MPa.

All test data shall be recorded on the City of Cornwall Official Test Sheet.  When the test is
completed, the Project Supervisor shall determine the amount of leakage and compare it to the
allowable leakage of 2.22 litres per day per mm of diameter per km of pipe.

A = T x F x D x L

Where A = allowable leakage in liters
F = a constant flow rate of 0.0925 liters per hour
T = time period of test; i.e. 2 hours
D = diameter of pipe in millimeters
L = length of pipe being tested in kilometers

If the watermain has failed the leakage test, it is necessary to find the point or points where the
excessive leakage is taking place.  There are a few steps that can be taken to ensure that it is a
pipe leak, and not a leak at a fitting.  First, leave the line under normal pressure.  The next day,
repeat the test.  If the leakage measured the next day is greater than before, the leak probably is
in a pipe joint or a damaged pipe.  If the leakage is the same, it is more probably in a valve or a
service connection.

To determine which it is, take the following steps.  Insert the key for the curbstops in each shutoff
and listen at the top of the key.  It may be possible to hear a leak since the key acts somewhat
like a stethoscope.  If a leak is heard, open the shutoff and close it again.  If there is now no
audible leak, test the section again.  If no leaking curbstops are found, crack the main valves at
the ends of the test section several times and close them again.  This is to flush out any sand
grains in the valve seats that may prevent the valves from closing completely causing slight
leakages.

If it is found that the leakage does not occur at either of the above points, it is then necessary to
try and find a leak through trial and error.  Some sort of leak detector, such as a sensitive
microphone with amplifier and earphones is necessary.

Any leaks in the line should be repaired and the line retested until the measured leakage is less
than the allowable leakage.

The Contractor shall bear the expense of all labour, material, and equipment incurred in
eliminating the leak or leaks, and the retesting until successful results are obtained.

9. On the completion of the hydrostatic and leakage test, the Contractor must immediately
chlorinate the watermains tested.
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The City of Cornwall will only accept the watermain section tested after the results of the
hydrostatic and leakage test are acceptable; the chlorination test has been performed; the
flushing of the watermain is completed; the Waterworks Section has checked all valves on the
system; the hydrants have all been inspected; and a bacteriological test has been successfully
completed.

When all the above have been met, the Engineering Department will confirm the acceptance in
writing.

The cost for providing all necessary labour, material, and equipment required to carry out all the
procedures set in this section to perform the required tests is to be included in the Unit Prices of
the Tender Items.  No extra payment will be made.

4.2.3 Disinfection and Flushing

In a public water distribution system, all newly laid watermains, temporary water systems, or
existing watermains which have been repaired, must be disinfected before being placed into
service, in accordance with ANSI/AWWA C651-99 or latest revision.  It is necessary to follow this
practice in order to protect  consumers against the possibility of infection which could result from
ingestion of water contaminated by disease producing organisms.

In all likelihood, the newly constructed system will have sustained contamination during transit,
storage of the components, and laying of the piping.  Often the pipe must be laid in soggy
trenches and possibly on occasions be in contact with wastewater or even sewage admitted into
the trench through service cuts.

In general, the disinfection procedure consists of eight operations:

1. Inspecting all materials to be used to ensure the integrity of the materials.
2. Preventing contaminating materials from entering the watermain during storage,

construction, or repair and noting potential contamination at the construction site.
3. Removing, by flushing or other means, those materials that may have entered the

watermain.
4. Chlorinating any residual contamination that may remain, and flushing the chlorinated

water from the main.
5. Protecting the existing distribution system from backflow caused by hydrostatic pressure

test and disinfection procedures.
6. Documenting that an adequate level of chlorine contacted each pipe to provide

disinfection.
7. Determining the bacteriological quality by laboratory test after disinfection.
8. Final connection of the approved new watermain to the active distribution system.

The cost of providing all necessary labour, material, and equipment required to carry out all the
requirements of this section is to be included in the Unit Prices of the Tender items.  No extra
payment will be made.
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Preventing Contamination and Cleaning

Preventative measures must be taken to ensure no debris, mud, storm water, or other materials
enter the pipe during storage or construction.  These materials, if left in the system, will shield
bacteria from contact with the chlorine solution, resulting in incomplete disinfection and possibly
delivery of contaminated water to consumers.  Flushing is no substitute for preventative
measures.  Certain contaminants, such as caked deposits, resist flushing at any feasible velocity.

In the event of failure to protect the main from dirt or contaminants, the system must be cleaned. 
If flushing is ineffective, mechanical means shall be used such as a hydraulically propelled foam
pig in conjunction with the application of a 1% hypochlorite disinfecting solution.  The pipe shall
be cleaned in a manner to ensure all debris has been removed.  Water used in cleaning must be
potable water only.

Disinfection

There are three acceptable methods of disinfecting newly constructed watermains: the tablet
method, the continuous-feed method, and the slug method.

The continuous-feed method is suitable for general application, and because no tablets are
required to be left in the pipe during construction and preliminary flushing can be done to remove
light particulates from the main.  This is the procedure recommended for typical installations and
is described below.

The continuous-feed method consists of completely filling the main to remove all air pockets,
flushing with potable water to remove particulates, and chlorinating the water in the main.  
Chlorination is done by introducing a solution to create an initial chlorine concentration of 25 mg/L
(25ppm).  After a minimum contact time of 24 hours in the main, there must be a free chlorine
residual of not less than 10 mg/L (10ppm).  

For preliminary flushing, the velocity in the main shall not be less than 0.75 m/s.  The following
table indicates the flow rates required for commonly used pipe:

Diameter
(mm)

Flow to Produce
0.75 m/s

(l/s)

Size of Taps No of 64mm
Hydrant
Outlets

25 38 50

No. of Taps in Pipe

100 6.3 1 - - 1

150 12.6 - 1 - 1

200 25.2 - 2 1 1

250 37.9 - 3 2 1

300 56.8 - - 2 2

400 100.9 - - 4 2

(Source: AWWA C651-99 Table 3)

Typically, chlorine solutions are available as calcium hypochlorite, a granular product having 65%
available chlorine, or sodium hypochlorite, a liquid product having 10% to 15% available chlorine. 
They are prepared for feeding into the main as a one-percent solution (10,000 ppm).  For calcium
hypochlorite, a 1% solution requires 1 lb. (454 g.) in 30.0 liters of water.  Appendix “A” provides a
reference for comparison of measures of concentration.  The quantity of one-percent solution
required to produce 25 mg/L concentration in 30m of pipe is as follows:

Pipe Diameter (mm) 1% Chlorine Solution (l)
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100 0.6

150 1.4

200 2.5

150 3.9

300 5.4

400 9.8

(Source: AWWA C651-99 Table 4)

Chlorine solution shall be introduced into the main not more than 3 m. downstream from the
beginning of the pipe.  It may be applied to the watermain with a gasoline or electrically powered
chemical-feed pump designed for feeding chlorine solutions.  Feed lines shall be made of
material capable of withstanding the corrosion caused by the concentrated chlorine solutions and
the maximum pressures that may be created by the pumps.  All connections shall be checked for
tightness before the solution is applied to the main.

Chlorine application shall not cease until the entire main is filled with a solution having a
concentration of at least 25 mg/L.  To ensure that this concentration is provided, chlorine
concentrations can be measured using high-range test kits that are easy to use and satisfactory
for the precision required.  The chlorinated water shall be retained in the main for at least twenty-
four (24) hours, during which time all valves and hydrants in the section treated shall be operated
in order to disinfect the appurtenances.

If application of chlorine is carried out from one source, the Contractor must flush hydrants and
blow-offs at various locations to the satisfaction of the Engineer to ensure that the chlorine has
transferred into all parts of the constructed watermain.

Extreme care is to be exercised by the Contractor to ensure that the section of main being
chlorinated is isolated from the existing water system.  No valves shall be operated that could
potentially permit escape of chlorine solution into the distribution system.

Final Flushing

After the applicable retention period, the heavily chlorinated water shall be flushed from the main
until the chlorine concentration in the water leaving the main is no higher than that generally
prevailing in the system, or less than 1 mg/liter.  Chlorine residual determination shall be made to
ascertain that the heavily chlorinated water has been removed from the pipeline.

The environment to which the chlorinated water is to be discharged shall be inspected.  If there is
any possibility that the chlorinated discharge will cause damage to the environment, then a
neutralizing chemical shall be applied to the water to be wasted to neutralize thoroughly the
residual chlorine.

Bacteriological Tests

After final flushing and before the watermain or temporary potable water system is placed in
service, two consecutive sets of acceptable samples shall be taken at least twenty-four (24) hours
apart.  At least one set of samples shall be collected from every 350 m. of the new watermain,
plus one set from the end of the line and at least one set from each branch.  All samples shall be
tested for bacteriological quality in accordance with Standard Methods for the Examination of
Water and Wastewater.   The Engineer or his representative must be present when the samples
are collected.

The Contractor shall collect water samples in the presence of a City of Cornwall representative
and send to an environmental laboratory accredited by the Standards Council of Canada for
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microbiology testing of water.  Samples for bacteriologic analysis shall be collected in sterile
bottles provided by the accredited laboratory, and shall follow the sampling procedure directed by
the laboratory.  The sample bottles may contain sodium thiosulphate or other preservative to
neutralize chlorine.  This material must not be rinsed out of the bottles.

No hose or fire hydrant shall be used in collection of samples.  A suggested sampling tap
consists of a standard corporation cock installed in the main with a copper tube gooseneck
assembly.  After samples have been collected, the gooseneck assembly must be removed and
retained for future use.

Water shall be tested for bacteriological contamination.  The bacteriological analysis must prove
results of zero total coliforms, zero fecal coliforms, and zero background colonies or organisms
per 100 ml.  The laboratory shall provide a written report confirming the analysis.  The new
watermain is not to be placed into operation until the results of these tests are known to be
satisfactory, and the Contractor has submitted the laboratory results to the Engineer.

Repetition of Procedure

If the initial disinfection fails to produce satisfactory samples, disinfection shall be repeated until
satisfactory samples have been obtained.  When the samples are satisfactory, the mains may be
placed in service.


