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1.

Introduction

General Considerations

The general intent of this document, along with various Township Bylaws, is to provide clear direction and
guidance for Owners, developers and Engineers seeking to pursue development opportunities in the Township
of North Dundas. This in turn should minimize surprises, allow for efficient and expedient design and
construction of various projects, and promote consistency and quality in the design of infrastructure throughout
the Township.

This document will also identify design criteria considered as minimum standards by the Township under
typical conditions. Generally, no variance will be allowed for the minimum standards contained in this
document. Deviation from some guidelines may however be possible at the discretion of the Township or
Council through a special request, and Onus will be on Owner to justify the deviation.

This document is meant to be a ‘living document’ which may be amended or modified as required. Note that
Township Bylaws and policies and other application regulations take precedence over this manual should a
conflict between requirements arise.

The Township should be contacted if any section of this document is unclear or if additional information is
needed.

1.1. Definitions & Abbreviations

“AODA” shall mean the “Accessibility for Ontarians with Disabilities Act”;

“Architect” shall mean the holder of a license, a certificate of practice or a temporary license in good
standing with the Ontario Association of Architects;

“AWWA?” shall mean the “American Water Works Association”;
“CCTV” shall mean “Closed-Circuit Television” inspection of sewers;

“Chief Building Official (CBO)” shall mean a chief building official appointed or constituted under section
3 or 4 of the Building Code Act of Ontario, 1992, S.0. 1992, c. 23;

“Conservation Authority (CA)” shall mean the “South Nation Conservation and/ or Rideau Valley
Conservation”;

"CLI" Shall mean Consolidated Linear Infrastructure as issued by the MECP;
“Council” shall mean the Council of the Corporation of the Township of North Dundas;
“CSA” shall mean the “Canadian Standards Association”;

“CUP” shall mean “Composite Utility Plan”;

“Easement” shall mean the legal right acquired by contract to pass over, along, upon or under the
lands of another;






“PEO” shall mean “Professional Engineers Ontario”;

“PSI” shall mean “pounds per square inch”;

“PVC” shall mean “polyvinyl chloride”;

“SPMDD” shall mean “standard proctor maximum dry density”;

“SNC” shall mean “South Nation Conservation”;

“Subdivision” refers to the division of a parcel of land into three or more lots;

“Surveyor” shall mean a professional land surveyor designated as an Ontario Land Surveyor (OLS)
by the Association of Ontario Land Surveyors (AOLS);

“TAC” shall mean the “Transportation Association of Canada”;

“Township” shall mean the Corporation of the Township of North Dundas and includes its successors
and assigns and its officers, employees, agents,contractors and subcontractors;

“Township Director” means the Director of any Department of the Corporation of the Township of
North Dundas for the time being or such other person or persons designated;

“Township Specifications or Standards” means the detailed description of construction
materials, workmanship and standards of Works to be carried outby the Owner as
prescribed by the Township in this manual and its amendmentfrom time to time by the
Township;

“Township Treasurer” shall mean the Treasurer of the Corporation of the Township of North
Dundas for the time being or such other person or persons so designated.

The Owner at their cost will be responsible to obtain all necessary approvals from the Township and
all other relevant senior approving authorities, and pay for reasonable fees and disbursements
incurred by the Township, including but not limited to planning fees, legal fees, engineering/peer
review fees, SNC review fees, inspections, testing, etc.

1.2. Pre-consultation

Early pre-consultation with the United Counties of SDG and the Township's review team is mandatory for
subdivision and site plan projects. Modifications to the drawings are to be anticipated, therefore detailed
engineering drawings are not required nor expected at this stage. A planning rationale is required.

Pre-consultation will help to identify requirements early in the process, expedite subsequent steps and will
identify the nearest infrastructure, possible servicing options and available capacities. In areas that no
connection is available to municipal infrastructure, Owners are required to confirm water capacity and
ground water characteristics through a hydrogeology study, the study will also need to confirm any source
water protection zones or restrictions that may be required. Owners should familiarize themselves with the
following municipal project flow charts.



SUBDIVISION PROCESS - STEP BY STEP
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SITE PLAN CONTROL PROCESS -STEP BY STEP
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Township of North Dundas

1.3.

Applicable legislation, design guidelines and policies include, but are not limited to, the documents listed
below. When this manual does not discuss a specific issue or section, refer to the applicable legislation,

k

I

L Construction permit can be issued

L

3

I Construction / final completion of work

Submit application to Township
for release of financial security,
with applicable documentation

~ n
L Inspection, list of deficiencies provided q—f_

|

I Address all deficiencies

Relevant Legislation & Design Guidelines

design guidelines and/or policies below.

Although versions listed below are current at the time of writing this manual, updates may have occurred,
and/or new documents may come into force, or be published. The onus will be on the Owner to obtain and

Release of financial security

meet the requirements of the latest version of any applicable policy or legislation.

1.3.1.

Provincial Legislation

e Occupational Health and Safety Act and Regulations
e Ontario Building Code

e Ontario Planning Act

e Ontario Highway Traffic Act, Ontario Drainage Act
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e Ontario Water Resources Act
e Accessibility for Ontarians with Disabilities Act

1.3.2. Policies & Design Guidelines, MECP

¢ Design Guidelines for Sewage Works, 2008 (MECP)

e Design Guidelines for Drinking-Water Systems, 2008 (MECP)

o Procedures to Govern Separation of Sewers and Watermains (MOE Procedure
e F-6-1)

e Stormwater Management Planning and Design Manual, 2003 (MECP)

1.3.3. Policies & Design Guidelines, MTO

¢ Drainage Management Manual, 1995-1997

e Gravity Pipe Design Guidelines, 2007

e Ontario Provincial Standard Drawings (OPSD), latest version

e Ontario Provincial Standard Specifications (OPSS), latest version
e Ontario Traffic Manual, latest version

¢ Roadside Safety Manual, 1993

1.3.4. Policies & Design Guidelines, OMAFRA

¢ Minimum Distance Separation (MDS) Document (2017)

1.3.5. Policies & Design Guidelines, MMAH

e Provincial Planning Statement (2024)

1.3.6. Policies & Design Guidelines, Others

e TAC Geometric Design Guide for Canadian Roads (1999)
o Ottawa Sewer Design Guidelines (2012)
e Ottawa Design Guidelines — Water Distribution (2010)

1.4. Relevant Township Policies & Bylaws

Applicable Township Bylaws and policies include, but are not limited to, the following as amended.
Versions below are current at the time of writing this manual. Onus will be on the Owner to obtain and meet
the requirements of the latest version of all Township Bylaws and policies.

e Allocation Application for Water and Sewer
o Bylaw 2022-86 Water Sewer Allocation
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2,

SUBDIVISIONS

General Requirements
2.1. Off Site Improvements

In some cases, off-site improvements may be required to support proposed development which may
consist of water or sewer extensions, up-sizing or reconstruction of existing infrastructure, construction of
new turning lanes, sidewalk and/or roadway extensions, new pumping stations, modifications to existing
pumping stations, etc.

The design of new sanitary sewers, storm sewers and/or watermains may need to consider the ultimate
flows or demands permitted by the zoning expected from the tributary area. Cost sharing may be possible
if the improvements benefit other parties or as part of a local improvement charge.

The need for off-site improvements will be evaluated on a case-by-case basis; pre- consultation with the
Township will serve to establish what off-site improvements, if any, may be required to support the
proposed project.

The Owner may be required to complete capacity studies where information is not available, and will be
responsible for costs related to design, construction, inspection, etc.

2.2. Approvals & Agreements

Approval from the United Counties of SDG is required for all infrastructure. The Owner is responsible to
pay for and obtain all necessary approvals including, but not limited to:

o Clearance letters or other approvals from CA (asrequired);

¢ Environmental Compliance Approval (ECA) from MECP and the Township CLI approval is required
(for sanitary sewers, storm sewers, stormwater management facilities, ditch filling in rural
subdivision, etc.);

e All other necessary approvals from other approving authorities, such as, but not limited to utility
companies (Bell, Rogers, Enbridge), Canada Post,etc. as may be required.

The Owner will also be required to enter into a Subdivision Agreement with the Township, and if required,
the United Counties of SDG may also enter into the same agreement.

Note that Township sign-off is required on CLI and ECA applications. The Township will only sign-off once
the drawings and reports have been reviewed and all review comments have been addressed along with
all other conditions in the CLI.
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2.3.

Design Drawings

The Owner shall provide at its own cost all plans which may be required by the Township and/or other
senior approving authorities. General drawing requirements are as follows:

Drawings must be to scale and in metric

Printed on Architectural D (24” x 36”), A1 (5694 mm x 841 mm) or similar format. Drawings on
Architectural E (36” x 48”), AO format (841 mm x1,189 mm) or similar large format will not be
accepted

Must include legend, north arrow, street names, and name of Owner

Must include version/revision history

All final drawings must be sealed and dated by an Engineer

Drawings must be clear and concise.

Digital copies are required in PDF and in DWG

The following drawings are required for all subdivision projects:

Cover sheet with key project information
Overall site plan showing entire project, easements, phasing, and legal boundary information

Plan & profiles for all roadways, scale of 1:250 or 1:500 (horizontal) and 1:50 (vertical) with finished

grades at spacing of 12.5m

Plan & profiles for all rear-yard catch basins, scale of 1:250 or 1:500 (horizontal) and 1:50 (vertical)

— if applicable

Grade Control Plan at a scale of 1:500 or larger, showing:

Existing contours and final elevations at all lotcorners

Final elevations at the center line of each road at a spacing of 12.5 meters orless
Final elevations at all intersections

Finished ground elevation at the building line

Finished first floor elevation

The finished elevation of all critical points such as catch basins, beyond the streetline
Finished elevation for top of foundation wall and underside offooting

O 0O 0O 0O 0O O O o

applicable)

Arrows indicating direction of flow of all surface water
Location and details of all swales

Location and details of all surface water outlets

Detailed requirements shown on Drawings

Details of all Works to be carried out upon thelands

High groundwater water table elevation with date measured
o Temporary benchmarks

O 0 0O O O O

Ponding plan showing overland flow routes, and ponding water elevationsfor the major stormevent

Site servicing plan for water and wastewater, including:
o Standpost/Curb stop locations and sanitary clean out locations
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Proposed pipe slopes and inverts for connections

Storm & sanitary catchment area plan showing the respectiveinfrastructure

Roadway line painting drawing including all relevant details, and showing all street signs
o Details and OPSD’s including all relevant details and enlargements as required

o Traffic Study, if required.

e Street lighting including location of streetlights, wire routing and all relevant details & OPSD’s

o Composite Utility Plan (CUP) including location of servicing trenches, easements, location of
transformers, pedestals, conduits, existing utility poles, etc.

e Landscaping plan prepared by a Landscape Architect.

o O O

24. Design Reports & Studies

The Owner shall provide, at its own cost, all design reports and studies which may be required by the
Township and/or other senior approving authorities. General report requirements are as follows:

e Must be clear and concise
¢ Must include all necessary calculations and supporting information
¢ Include sketches as required

2.5. Submittals

The Owner will be required to submit directly to senior approving authorities as required (The United
Counties of SDG). The submittal requirements of the senior approving authority will apply for such
submissions.

With regards to submissions for Township review/approval, the following requirements will apply.

2.5.1. Draft Plan of Subdivision

Draft Plans of Subdivision are to be submitted to the Township Director of Development Services,
the Senior Planner of the United Counties of SDG and shall include the following:

e The original and 10 copies of the completed applicationform,

o Application fees,

e Cover letter or planning rationale describing the application andoutlining reasons for its
support and justification,

e A recent survey plan and/or reference plan,

e Preliminary service plan,

e 30 folded copies of the draft plan,

e A PDF copy of the draft plan and of all other documents submitted, or USB drive,

e Copies of any additional supporting information (see applicationform),

e A copy of the Deed of Land,

e A signed letter of Undertaking for a possible OLT appeal.
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2.5.2. Detail Design

Detail design drawings and reports for Township review/approval are to be submitted to the
Director of Development Services.

2.6. Typical Project & Review process

The typical flow chart attached in Appendix “A” illustrates the typical project design & review process for
subdivision projects. Note that this flow chart is intended as a general guideline only and may vary from
project to project.

e Hard copies of all drawings and reports,
e A PDF copy of all drawings or USB drive,
e Final PDF drawing approved for construction must include Township stamp

2.7. Township Reviews & Peer Reviews

The Township will review all drawings and reports submitted and will provide comments. In some
cases, the review may also (or instead) include a technical peer review completed by an impartial
third-party consulting firm selected by the Township.

The Owner will be responsible for all costs related to reviews and/or peer review.

In case of any disagreement between the Owner’s Engineer and the consulting firm conducting the
peer review, the Township will be the final authority. The Owner is encouraged to submit high-quality
and thorough documents to facilitate and expedite reviews. Incomplete submissions or submissions
found to contain excessive omissions or errors may be returned without review or comments.

2.8. Financial requirements

Prior to the registration of the Draft Plan, the Owner will be required to pay to the Township and
United Counties of SDG: anticipated expenses to the Township or Counties for administrative, legal,
planning and engineering staff for consideration of the proposed plan and to negotiation, execution,
and performance of the Subdivision Agreement, as per Tariff and Fees By-law.
o All costs and expenses of the Township relating to the preparation, processing, and obtaining
approval of any Zoning By-law(s), of Official Plan and/or Zoning By-law Amendment(s).
¢ Any outstanding local improvement frontage charges, outstanding municipal property taxes or other
charges.

The Owner will also be required to pay the full cost and expense of the following items if the Township
incurs any cost:
e The full cost and expense of testing,
e The full cost and expense of restoration and reinstatement of the Works,
e The full cost and expense of maintenance of the Works installed prior to final acceptance of the
Works by the Township.
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Any costs and expenses incurred by the Township as a result of any damage to equipment (except for
normal wear and tear) while engaged in providing maintenance or restoration of the Works. It is the
Owner’s responsibility to verify which financial requirements are applicable to the proposed
development. Refer to the User Fees and Charges Bylaw for more information.

2.9. Performance Deposit

The Owner will also be required to provide a performance deposit prior to the signing of the
Subdivision Agreement with the Township. The purpose of this deposit is to ensure that the Township
can complete the Works in the event that the Owner is unable to proceed with the completion, or to
address deficiencies.

Performance deposit must consist of cash, certified cheque or an irrevocable Letter of Credit issued
by a bank will be required prior to the signing of the Subdivision Agreement. Bonding will not be
accepted.

Performance deposit will be required for 100% of the value of the Works, based on the Engineer’s
estimate. Unit prices are to be reflective of current market conditions and the Township reserves the
right to review the estimate and unit prices.

Lastly, the performance deposit may be reduced as construction advances, subject to a Letter of
Credit reduction application as discussed in Section 5.20.

2.10. Pre-servicing Agreement

The Township may consider pre-servicing agreements with conditions applied.

3. Planning Requirements

The following section discusses planning requirements pertaining to subdivision projects. It is meant to
summarize the common requirements of applicable Official Plans, and other applicable Township Bylaws (such
as the Zoning By-law), and is by no means an exhaustive reference.

Where there are any conflicts, the applicable documents take precedence over this manual.

3.1. Lot Size & Other Requirements

All new lots shall have frontage on a public road that is open and maintained year- round by either the
Township or a Condominium Corporation. Furthermore, the division of land must not result in the
landlocking of any parcel of land.

The size and shape of any lot created will need to be appropriate for the proposed use and shall
comply with the provisions of the Zoning By-law. Such requirements are too numerous to list in this
manual - refer to the appropriate section of the Zoning By-law for details.

Separation distances for land use as set out in the Official Plans and Zoning By-law must also be met.

Driveways for corner lots shall be located along the interior side lot line and will not be permitted in an
exterior side yard.
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At corner lots, provide sight triangles (daylight) based on intersecting roadway classification as per the
requirements below:

e Local road to local road: 3 m x 3m,

e Local road to collector road: 5m x 5m,

e Collector road to collector road: 5 m x 5m,
e Collector road to arterial road: 5 m x 5m.

3.2. Supporting Studies & Reports

The Owner may be required to submit any of, but not limited to, the following supporting studies at the
time of the submission of an application, in accordance with the policies outlined in the relevant
Official Plan and/or accepted professional standards and/or guidelines as applicable:

a) Capacity of public service facilities

b) Retail Market Impact Study,

¢) Municipal Financial Impact Assessment,
d) Water and sewer servicing capacity

e) Location within an influence area

f) Water resource conservation

g) Flood proofing, protection works, restoration
h) Organic soils

i) Contaminated sites

j) Land use compatibility studies

k) Topographic survey

[) Wildland fire assessments

m) Urban Design Strategy,

n) Land and/or Marine Archaeological Impact Assessment,
0) Hydrogeological Study,

p) Groundwater Impact Assessment,

q) Environmental Impact Study (EIS),

r) Record of Site Condition (RSC),

s) Phase | Environmental Site Assessment (ESA),
t) Noise and/or Vibration Study,

u) Transportation ImpactStudy,

v) Minimum distance separation | and Il
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w) Geotechnical Study,

x) Stormwater Management Plan,

y) Planning Rationale Report,

z) Heritage; Impact Assessment, Archaeological Assessment,

aa) Other studies relevant to the development and lands impacted by the proposed development approval
application.

As previously mentioned, pre-consultation with the Township and County is mandatory and will serve
to establish which studies will be required to support the proposed project.

3.3. Parkland

A minimum of 5% of park space will be required for all residential subdivisions per Section 42 and
51.1 of the Planning Act. Undevelopable land, stormwater management facilities, or land within the
floodplain will not be accepted as parkland.

Parkland left in a natural state (i.e. wooded) may be acceptable at the Township’s discretion. The
developer will be responsible for grading the parkland to provide positive drainage, fencing (where
adjacent to residential properties) and topsoil and seed. Walkways, servicing to property line and/or
other improvements may also be required at the discretion of the Township.

In some cases, cash-in-lieu of parkland at time of registration may be acceptable or may be required
for smaller developments. Pre-consultation with the Township will serve to establish this requirement.
Value of the cash-in-lieu of parkland will be based on the value of the land the day before Draft Plan of
subdivision is approved.

3.4. Phasing

For larger projects, the Owner determines phasing based on expected sales.

Phasing and any temporary Works such as cul-de-sacs, ditches, etc. are to be shown on design
drawings. The Township will review proposed phasing to avoid temporary dead-ends as much as
possible.

The Township reserves the right to require that Works of future phases be done as part of an earlier
phase (for example, looping of a watermain or construction of a second vehicular access).

3.5. Easements

Temporary easements will be required for all other infrastructure constructed on property to be part of
future phase(s) or to remain the property of the Owner. Generally, 0.3 m reserves will be required at
dead-ends and open side(s) of a right-of-way, and blocks will be required for parkland, stormwater
management facilities, walkways, or other property to be transferred to the Township.

Permanent easements will be required for infrastructure not located within right-of-ways. Generally,
4.0 m wide easements will be required along swales with subdrains, but only when the subdrain is
equal to or larger than 200 mm in diameter.
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Likewise, minimum 4.0 m wide easements are required for sewers, watermains and/or utilities not in
right-of-way, or wider depending on the depth and/or diameter of the sewer. Geotechnical conditions
may also require the use of a wider easement. Utilities are to be located in the front of the property.

Minimum 6.0 m wide easements (or blocks) are required for access to stormwater management
ponds, outlets & ditches of stormwater management facilities, pumping stations and similar
infrastructure.

3.6. Blocks

Blocks will be required for parkland, road widenings, stormwater management facilities, walkways,
accesses, or other property to be transferred to the Township.

Likewise, 0.3 m reserves will be required at dead-ends and open side(s) of a right-of-way.
3.7. Street Names

Street names are to be proposed by the Owner and will be approved by Council. Street names shall
be shown on drawings.

Street names shall be in accordance with the United Counties of SDG 9-1-1 Protocol (latest edition).
Generally, the following standards shall be followed in naming streets:

o New street names shall not be identical or sound similar to existing street names within the United
Counties of SDG,

e Street names shall be short (under 12 letters, if possible), concise and preferably one word,

e Street names should have a simple spelling and easy pronunciation in both English and French,

e Special characters, such as hyphens, apostrophes, periods or commas should be avoided,

e Prefixes such as north, south, etc. should be avoided,

e Numbers or letters used as street names should be avoided,

¢ Incongruous, offensive names or names with a double-meaning shall not be used,

e Selection of street names of similar nature or category is encouraged within a subdivision or
neighborhood,

e Personal names of living individuals shall be avoided unless they have historical significance,

e Pluralized road names should be avoided.

3.8. Vehicular/Pedestrian Access Requirements

All proposed roads must be connected to existing Township or County roads.
Additionally, developments of 20 units or more must include a secondary access road or emergency

access.

3.9. Civic Signs and Addressing

Owner must post or display a municipal civic number clearly visible from the traveled portion of the
roadway at its own cost. Generally, the numbers shall be a minimum of 100 mm in height, shall read
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horizontally, and be displayed in numerical form only and will be supplied by the Township.

Where the main building is located at less than 15 m from the front lot line, the number or number
plate is to be attached to the building per the following requirements:

¢ On the right-hand side of the door, at height of not less than 1.2 m and not greater than 1.8 m
above the door threshold,

¢ If the door does not face the road, on the right-hand side of the wall facing the traveled road at 1.5 m
to 2.1 m above grade,

¢ New or replacement numbers are to be white or silver on a dark background.

Where the main building is located at a distance greater than 15 m from the front lot line, and in rural
areas, the civic address number is to be placed on a separate signpost per the following
requirements:
¢ Number plate must be of a reflective material in white or silver on reflective blue background (on
both sides),
¢ Number plate must be installed perpendicular to the roadway and shall be clearly visible from the
traveled portion of the roadway,
e Height of not less than 1.2 m,
o Located 1 m from the property line and 2 m from the driveway, or in other location approved by the
Township.

3.10. Fencing

The Owner shall pre-consult with the Township to establish requirements for chain- link fencing and/or
wood screen fencing. Wood screening fence will be required where residential back yards abut a
commercial zone or public roadway and is to be installed by the Developer. Fencing is to be installed
entirely within private property and may not be located in swales. Generally, the following
requirements apply:

e Fencing greater than 0.75 m in height is not permitted within 6 mvisibility triangle at intersections,
Fencing greater than 0.75 m in height is not permitted within 2 m visibility triangle at driveways,
walkways or bicycle pathway, Chain-link fence or similar that can be seen through is permitted
within visibility triangle,

Privacy screens may be done,

Fence to be installed on private property,

Finished side must be presented toward the public street and/or neighboring property,

May not be installed directly on a municipal infrastructure or within easements without the prior
approval of the Township, and setbacks are to be clearly identified.

Height restrictions are generally as follows:

e Residential, front yard: 1.00 m,
¢ Residential, any other yard: 2.13 m,
¢ Non-residential, any yard: 3.00 m,
e Gates and decorative caps on posts may exceed height restrictions by maximum of 0.30 mand
0.15 m respectively,
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¢ Archways forming part of an entrance may exceed the height restrictions to a maximum of 2.50 m.
o Fences around pools as per Bylaw No. 18-97

Please note that a fence permit is not required.

3.11. Trees

The Owner shall plant at least one shade tree in the front yard and two trees on a corner lot (1 in front
yard and 1 in side yard) of a type required by the Township. Trees shall be planted within private
property and not within the sight triangle.

The following type of trees will not be allowed:

e Poplar
o Alder
e Aspen
o  Willow
e EIm

e Ash

e Maple of the fast-growing variety
Any tree which dies within one year of planting shall be replaced by the Owner at the Owner’s

expense and maintained until the tree survives a full year.

3.12. Notice to Purchasers

The Township may require that Purchase and Sale Agreements for the whole or any part of a lot/block
within a Plan of Subdivision contain generic and/or specific clauses.

Design requirements

41. Sanitary Sewers

The Owner will be required to construct new sanitary sewers to service the proposed development.
Where sanitary sewers are not available, the Owner will be responsible to extend the closest sanitary
sewer main and connect to it or construct private septic systems. Pre-consultation with the Township
will serve to establish these requirements.

In any case, new combined sewers and/or connection to an existing combined sewer will not be
allowed.

411. Average Flows — Domestic

Sewers are to be designed per the general requirements of MECP Design Guidelines for
Sewage Works (2008). For residential developments, an average flow of 350 L/person/day,
3 persons per residential unit is to be used in design.
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Commercial and industrial flows will vary greatly depending on the type of development and
should be calculated based on the proposed use from the OBC Table 8.2.1.3.B. where
possible, or from the City of Ottawa Appendix 4-A — Daily Sewage Flow for Various
Establishments (see Appendix “B”) if the latter is more relevant.

If the exact type of development is not known, common allowances to be used for conceptual
planning are given in the following table:

Table 4-1 Commercial & Industrial Flow Allowances

Development Type Average Flow (m3/ha per day)
Commercial, average 28
Industrial, light 35
Industrial, heavy 55

Source: City of Ottawa Design Guidelines - Water Distribution
41.2. Average Flows - Infiltration and inflow

The design of the new sanitary sewers shall also include an allowance of 0.28 L/s/hectare for
infiltration and inflow.

4.1.3. Peaking Factors

For residential developments, the peaking factor calculation shall be based on the Harmon
formula as given below:

14
PF =14+——+—<
4 + ppo-5
Where: PF is the peaking factor (minimum of 2.0, maximum of 4.0)

P is the population in thousands

For commercial or institutional developments, a peaking factor of 1.5 is to be used.

Industrial peaking factor shall be determined from City of Ottawa Appendix 4-B — Peaking
Factor for Industrial Areas (see Appendix “B”).
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41.4. Hydraulic Design

Sanitary sewers are to be sized using Manning formula, and a Manning roughness
coefficient (n) of 0.013:

1,000
n

ARZ/BSO.S

Q

Where: Q is the flow capacity of the sewer (L/s)
N is the Manning roughness coefficient (0.013)
A is the flow cross-sectional area
R is the hydraulic radius (area of flow / wetted perimeter)

S is the slope (m/m)

The full flow velocity to be between 0.6 m/s to 3.0 m/s, and minimum slopes shall be as
follows:

Table 4-2 Minimum Sewer Slopes

Nominal Sewer Size Minimum Slope (%)
200 mm (8 inch) 0.32

250 mm (10 inch) 0.24

300 mm (12 inch) 0.186

375 mm (15 inch) 0.14

450 mm (18 inch) 0.111

525 mm and larger (21 inches and 0.10

larger)

Source: City of Ottawa Sewer Design Guidelines

Oversized sewers may not be used to justify using flatter slopes, and flow is to be sub-critical
where possible.

Lastly, the slope of the sanitary sewer section located at the upstream end(s) of a collection
system is to be 0.65% or steeper on the first segment of pipe that serves 10 or less dwellings
or units. Once that threshold has been met, a maintenance hole can be installed, and the
pipe slope can be reduced.

4.1.5. Other Design Considerations

The following other general requirements apply for the design of sanitary sewers:

e Located in right-of-way per Township detail D13 and D20, inclusively,
e Minimum 200 mm pipe diameter for main sewers,
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¢ Minimum 2.5 m of cover or as demonstrated by Engineer to allow for gravity drainage of
basements, where possible. Where gravity drainage of basement(s) is not possible for any
given lot, Owner shall inform prospective purchasers through a clause in agreement of
purchase andsale,

e Sewer and laterals to beinsulated per Township detail D5 if not installed below Engineer’s
calculated frost depth.

e Sanitary sewers not located in the right-of-way require minimum 4.0 m wide easements,
or wider depending on the depth and/or diameter of the sewer. Poor geotechnical conditions
may also require the use of a wider easement.

The following requirements apply with regards to sanitary maintenanceholes:

o Maximum spacing of 120 m for sewers smaller than 450 mm diameter,

e Maximum spacing of 150 m for sewers 450m diameter or larger,

¢ Any maintenance holes located outside of the road edge of asphalt shall be identified with a
yellow maintenance hole locator sign & post.

¢ Minimum drop between inlet/outlet inverts as follows:

Table 4-3 Minimum Drop Between Inverts at Maintenance Hole

Turn Angle Between Minimum Drop Between Inverts

Inlet/Outlet

0° (straight run) Grade of sewer (0.03 m preferred)

10-45° 0.03m

46° - 90° 0.06 m

Greater than 90° Il:lacs)tsgzcommended — calculate drop based on expected hydraulic

Source: MOE Design Guidelines for Sewage Works
4.1.6. Connection to Existing Infrastructure

All sanitary sewer mains are to be connected to existing sanitary sewers at a maintenance
hole. The connection shall be made by core drilling the existing structure to suit the new
sanitary sewer and making a watertight connection with a Link-Seal or hydraulic cement. The
existing structure shall also be re-benched as required.

Where maintenance hole structure does not exist, a “dog house” maintenance hole is to be
installed on the existing sewer, complete with a cast-in-place base and benching.

41.7. Approved Materials

Sanitary sewer mains shall consist of either PVC DR 35 to CSA B182.2 (sewers 375 mm in
diameter and smaller) or reinforced concrete to CSA A257.2 (sewers larger than 375 mm in
diameter), minimum Class 65-D or greater as required.

Alternative pipe materials may be acceptable in some cases; pre-consult with Township to
review during the design stage.
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Sanitary laterals are to be 125 mm in diameter PVC DR 28 to CSA B182.2, green in color.

Rigid insulation shall have a minimum compressive strength of 275 kPa (40 psi) to ASTM
C578 Type VI.

Materials may differ if installed within a source water protection area.

The following requirements apply for sanitary maintenance holes:

e Precast concrete to OPSS 1351 and OPSD 701.010 — 701.081 (inclusively),

o Diameter as required to suit proposed sewers and angles,

¢ Flat caps allowed for shallow structures only,

e Adjustment units: precast concrete to OPSD 704.010, parged or sealed per OPSS 407.
Minimum of 1 and maximum of 3 adjustment units per structure

e Frame: standard frame to OPSD 401.010 with adjustment units, or self- adjusting frame (C-

50M-ONT/AutoStable by Bibby-Ste-Croix or equivalent),
e Cover, located outside ponding areas: circular closed cover to OPSD 401.010 (Type A),
e Cover, located within ponding areas: circular watertight per OPSD 401.030,
e Benching to OPSD 701.021,

e Safety platform to OPSD 404.020, 404.021, or 404.022 where depth is greater than 5.0m,

e Ladder rungs to OPSD 405.010,

e Exterior drop structure to OPSD 1003.010 where drop between inverts exceeds 600 mm,

e Interior drop structures may only be done in existing maintenance holes and will be
reviewed on a case-by-case basis.

4.1.8. Servicing

The Owner will be responsible for installing sanitary laterals to the right-of-way property line
for each unit (except for high-rise buildings). Laterals are to be temporarily capped at the
property line with watertight cap, and a marker post extending a minimum of 1.0 m above
finished grade is to be installed at termination of laterals.

Laterals are to be installed perpendicular to the main, per OPSD 1006.010 or 1006.020.

Laterals shall have a minimum diameter of 125 mm and be installed at a minimum slope of
1% and maximum slope of 8%. A vertical riser is to be installed where maximum slope would
be exceeded.

Residential laterals shall not be connected directly into maintenance holes, except in cul-de-
sacs. In such case, connection should be aligned within 15 degrees of the main sewer and a
100 mm drop should be provided between inverts.

Horizontal bends on laterals greater than 22.5 degrees will not be allowed, and a maximum of
two bends will be allowed per service.

Smaller diameter services are to connect to new sanitary sewer mains using pre-
manufactured tees or shall connect to existing sewer mains using strap-on saddles.

For larger diameter services, connection to the sanitary sewer main shall instead be made at
a maintenance hole as described in Section 4.1.6 where the service is greater than 50% of
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4.2.

the diameter of the mainline concrete pipe, or where the lateral is 200 mm in diameter or
larger.

A monitoring maintenance hole shall be required just inside the property line for all non-
residential and multi-residential buildings connections from a private sewer to a Township
sewer.

Sump pumps and rainwater leaders may not be connected to a sanitary lateral or sewer.

When gravity sanitary servicing of basements is provided, a normally open backwater valve is
to be installed inside the building per the requirements of the OBC to protect fixtures located
in the basement. Backwater valves are strongly recommended where gravity servicing of
basements is not provided.

Storm Sewers & Culverts

The drainage system consists of a minor system and a major system. The minor system will consist of
sewers, culverts, ditches, etc. sized to accommodate smaller, more frequent storm events (2-year
return period), while the major system is to be designed to convey larger, less frequent storm events
(100-year return period or 200-year return subdivision specific) and will consist of overland flow routes
and may also consist of sewers, ditches, etc.

Drainage components that are part of the major system and the minor system (for example, a storm
sewer located at an extensive low point of a development, where overland flow is not possible) must
be designed to accommodate the major storm, and/or storage areas must be created as further
discussed below.

421. Design Methods — Storm Sewers

Storm sewers shall be sized using the Rational method to accommodate the 2-year storm
runoff flow, without surcharging. Ditches and overland flow routes are to be sized to
accommodate the 100-year storm runoff flow as calculated from the Rational method.

Additionally, the sizing of storm sewers that are either part of the major system or that are
subject to a submerged outlet is to be confirmed using a spreadsheet-based hydraulic grade
line analysis (using the Darcy-Weisbach equation) to accommodate the 100-year storm runoff
flow. The 100-year storm runoff flow is to be calculated from the Rational method.

Under such conditions, the maximum hydraulic grade line shall be at least 300 mm below the
underside of footing elevations.

Dynamic computer models may be used in lieu of the hydraulic grade line calculation to
evaluate the performance of the major system for developments larger than 5 ha or for more
complex developments. Computer models, however, may not be used for sizing storm sewers
— the Rational Method is to be used for this purpose.

Pre-consult with Township to establish suitability of modeling. Acceptable modeling software
consists of PCSWMM, SWMM . Other software may be acceptable but must be pre-
approved by the Township.
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42.2. Design Methods — Culverts

All roadway cross-culverts are to be sized based on the “Culvert Hydraulics” section of the

MTO Drainage Management Manual (1995-1997) using realistic/expected tailwater elevation.
A minimum freeboard of 150mm is to be provided between the 100-year water elevation and
centerline of road or driveway.

Design software or dynamic computer models may be used in performing calculations
(CulvertMaster, Hydraflow Express, modeling software as discussed above, etc.).

Driveway culverts will also need to be sized per the same method if the catchment area
exceeds 5 hectares. Cross-culverts shall be CSP and a minimum of 600 mm in diameter,
while driveway culverts shall be CSP or HDPE with a minimum of 450 mm in diameter.

a) Rational Method Flow Calculation & Parameters

C is the runoff coefficient as detailed below

| is the storm intensity in mm/h for a given time of concentration

0= 2.78[4A
Where: Q is the peak runoff (L/s)
A is the area in hectares
Runoff Coefficient

Runoff coefficient is to be taken from the following table:

Table 4-4 Runoff Coefficients
Source Runoff coefficient (C)
Asphalt, concrete, roof areas 0.90-1.00
Grassed areas, parkland 0.20-0.35
Gravel areas 0.50-0.70
Precast paving areas 0.70-0.80
Commercial 0.75-0.85
Industrial 0.65-0.75
Residential:
Single family (urban) 0.40-0.45

Single family (rural)

Row housing, townhouses
Apartments

Institutional

Calculate weighed C based on lot size 0.50 -0.70
0.60-0.75
0.40-0.75

Adapted from MOE Design Guidelines for Sewage Works (2008)
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Lower values of the range may be used for moderate to flat slopes, while higher values are
to be used for steeper slopes.

The surface type coefficients should be used when designing at the site plan level, and the
development type coefficient may be used when designing at a higher level.

Time of Concentration

The time of concentration is the time required for runoff to reach a particular point in the
sewer system from the most hydraulically distant point of the watershed (not necessarily the
most physically distant point).

Initial time of concentration is to be calculated, or the minimum below are to be used:

e 10 minutes when designing at the site plan level.
e 15 minutes for urban subdivisions
e 20 minutes for rural subdivisions

Acceptable methods to calculate time of concentration:

¢ Where runoff coefficient < 0.40, the Airport formula is to be used:

~3.26(1.1 — ()10

‘ (s0-33)

Where: tc is the time of concentration (min)

C is the runoff coefficient
S is the average slope of the watershed (%)

L is the length of the watershed (m)

¢ Where runoff coefficient > 0.40, the Bransby Williams formula is to be used:

0.0571
(02401

e =

Where: tc is the time of concentration (min)

Lis the length of the watershed (m)
S is the average slope of the watershed (%)

A is the area of the watershed (ha)
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For rural areas, the SCS Type Il storm event distribution is to be used. The Engineer is to
verify both the 12-hour and 24-hour storm event durations.

Storm distributions for both the AES 30% and SCS Type Il storm events are given in the
following table:

Table 4-6 Design Storm Distributions

Time (minutes)

Storm 5 10 15 (20 25 30 (35 |40 (45 |50 |55 (60
Event
AES 30%,
1-hour,
Rain
distribution
(%)

10 |14 17 |12 (14 8 11 |6 4 3 1 0

Time (hours)
1 2 B 4 5 |6 7 |8 |9 [10 [11 [12
AES 30%,
12-hour 15 |25 22 (14 12 8 3 1 0 0 0 0
Rain
distribution
(%)
SCS Type
I, 12-hour
Rain
distribution
(%)

22 |26 |32 |4 6.1 48.2 |[15.7 |6 45 |27 |28 |2

Time (hours)
2 4 B |8 M0 [12 [14 [16 [18 [20 [22 |24

22 |26 |32 |4 6.1 48.2 |15.7 |6 45 |27 |28 |2

SCS Type
Il, 24-hour
Rain
distribution
(%)

42.3. Minor System (Sewer) Sizing
Sizing of the minor system shall be per the general requirements of MECP Design Guidelines
for Sewage Works (2008).

As for sanitary sewers, oversized sewers may not be used to justify using flatter slopes, and
flow is to be sub-critical where possible.

Pipes to be sized to achieve a full flow velocity between 0.8 m/s to 3.0 m/s using Manning
formula as per:
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_ 1,000
B n

AR2/3SO'5

{

Where:  Q is the flow capacity of the sewer(L/s)

N is the Manning roughness coefficient
A is the flow cross-sectional area

R is the hydraulic radius (area of flow / wetted perimeter)

S is the slope (m/m)

Manning roughness coefficients used in design are to be as follows:

Table 4-7 Manning Roughness Coefficient - Pipes
Material Manning Coefficient
Smooth walled PVC, Concrete, HDPE 0.013
Corrugated steel pipe, 68 x 13mm 0.024
profile (or refer to Design Chart 2.01 in MTO Drainage
Management Manual for other profiles / special
cases)

Adapted from MTO Drainage Management Manual Design Chart 2.01

Outlet sewers should be installed high enough to not be submerged when subjected to the 2-
year storm. Partially submerged outlets may be done; however, they should be avoided where
possible and will require HGL verification.

42.4. Major System (Overland Flow) Sizing

The major system is to be sized using Manning equation as given in Section 4.2.3.

Manning roughness coefficients used in design are to be as follows:

Table 4-8 Manning Roughness Coefficient — Other Surfaces
Material Manning Coefficient
Grass ditches & swales (mowed to 0.05 m, depth 0.045
of flow < 0.2 m)

Grass ditches & swales (mowed to 0.05 m, depth 0.035
of flow > 0.2 m)

Riprap 0.035
Concrete gutter 0.015
Asphalt 0.016

Adapted from MTO Drainage Management Manual Design Chart 2.01

Maximum ponding depths of 300 mm and 250 mm will be allowed above the gutter line for
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local roads and collector roads, respectively. Ponding limits and overland flow routes must
also clearly be shown on drawings.

In all cases, the product of the flow depth (m) and the velocity (m/s) should be less than 0.6.

The major system shall also be stress tested using a flow 20% larger than the calculated
Rational method 100-year runoff.

4.2.5.

Other Design Considerations

The following other general requirements apply for the design of storm sewers:

Location in right-of-way per Township detail D13 and D20, inclusively,

Minimum 4.0 m wide easements required for sewers not in right-of-way, or wider depending
on the depth and/or diameter of the sewer,

Sewers and laterals to be installed at minimum 2.4 m cover, or insulated per Township detail
D5 if not below the Engineer’s calculated frostdepth,

Minimum 250 mm pipe diameter for main storm sewers,

Minimum 200 mm pipe diameter for catch basin and ditch inletlead,

Minimum 250 mm pipe diameter for twin inlet catch basinlead,

The following requirements apply with regards to storm maintenance holes:

Maximum maintenance hole spacing of 110 m for sewers 250mm- 975mm diameter.
Maximum maintenance hole spacing of 150 m for sewers 975mm to 1800mm diameter.
Any maintenance holes located outside of the road edge of asphalt shall be identified with a
maintenance hole locator sign & post,

Minimum drop between maintenance hole inlet/outlet inverts asfollows:

Table 4-9 Minimum Drop Between Inverts at Maintenance Hole

Turn Angle Between Inlet/Outlet Minimum Drop Between Inverts
0° (straight run) Grade of sewer (0.03 m preferred)
19-45° 0.03m
46° - 90° 0.06 m
Not recommended — calculate drop based on
Greater than 90° expected hydraulic losses

Source: MOE Design Guidelines for Sewage Works

4.2.6.

Connection to Existing Infrastructure

All storm sewer mains are to be connected to existing storm sewers at a maintenance hole.

Where a maintenance hole exists, core drill existing structure to suit new storm sewer, and
make watertight connection with hydraulic cement.

Where a maintenance hole does not exist, a “dog house” maintenance hole is to be installed
on the existing sewer, complete with a cast-in-place base.
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4.2.17. Approved Materials

The following requirements apply for storm sewer pipes and appurtenances:

e Culverts:

o HDPE to CSA B182.8, 320 kPa, CSP
Main storm sewer, urban sections:

o PVCDR35to CSAB182.2,

o Ribbed PVC to CSA B182.4 (smooth interior) - subject to Township
approval,

o Reinforced concrete to CSA A257.2, minimum Class 65-D or greater as
required,

o HDPE is not allowed in road crossings.
e Laterals: 150 mm diameter SDR 28 to CSA B182.2, white incolour

e Insulation: rigid high-density insulation with minimum compressive strength of 275 kPa
(40 psi) to ASTM C578 Type VI

The following requirements apply for storm maintenance holes:

e precast concrete to OPSS 1351 and OPSD 701.010 — 701.081 (inclusively),
e Diameter as required to suit proposed sewers.
e Flat caps allowed for shallow structures only.

e Adjustment units: precast concrete to OPSD 704.010, parged or sealed per OPSS
407. Minimum of 1 and maximum of 3 adjustment units perstructure

e Frame: standard frame to OPSD 401.010 with adjustment units, or self- adjusting
frame (C-50M-ONT/AutoStable by Bibby-Ste-Croix orequivalent),

e Cover: circular open cover to OPSD 401.010 (TypeB)

e Benching is not required for storm maintenanceholes.

o Safety platform to OPSD 404.020, 404.021, or 404.022 where depth > 5.0 m
e Ladder rungs to OPSD 405.010
e Drop structure to OPSD 1003.010 where drop between inverts exceeds 600mm.

The following requirements apply for other precast structures and appurtenances:

e Catch basins:

o precast concrete to OPSS and OPSD 705.010 or705.020

o 600 x 600 mm (single inlet) or 600 x 1,450 mm (twin inlet) depending ondesign
flows,

o Adjustment units: precast concrete to OPSD 704.010, parged or sealed per
OPSS 407. Minimum of 1 and maximum of 3 adjustment units per structure,
o Frame: as per OPSD 400.020,
o Cover: as per OPSD 400.020,
e Ditch inlets:
o precast concrete to OPSS and OPSD 705.030 or705.040
o 600 x 600 mm or 600 x 1,200 mm depending on designflows.
o Frame: 50x50x6mm angle as per OPSD 403.010
o Grate: Type A or B to OPSD 403.010
¢ Inlet control devices:
o Orifice plate, with minimum 75 mm diameter orifice or 67x67 mm square
o Vortex type units
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4.2.8. Servicing

The Owner will be responsible for installing storm laterals to the right-of-way property line.

Laterals are to be temporarily capped at the property line with watertight cap, and a marker
post extending a minimum of 1.0 m above finished grade is to be installed at termination of
laterals.

In residential developments, the purpose of storm laterals is to provide building foundation
drainage only. Gravity connection is preferred wherever possible. If not, sump pumps will be
required. Roof drains, downspouts and/or surface catch basins may not be connected directly
to the storm lateral.

Laterals are to be installed perpendicular to the main, per OPSD 1006.010 or 1006.020.

Laterals shall have a minimum diameter of 150 mm and be installed at a minimum slope of
1% and maximum slope of 8%. A vertical riser is to be installed where maximum slope would
be exceeded.

Residential laterals shall not be connected directly into maintenance holes, except in cul-de-
sacs. In such case, connection should be aligned within 15 degrees of the main sewer and a
100 mm drop should be provided between inverts.

Horizontal bends on laterals greater than 22.5 degrees will not be allowed, and a maximum of
two bends will be allowed per service.

Services are to connect to new storm sewer mains using pre-manufactured tees or shall
connect to existing sewer mains using strap-on saddles.

For larger diameter services, connection to the sanitary sewer main shall instead be made at
a maintenance hole as described in Section 4.2.8 where the service is greater than 50% of
the diameter of the mainline concrete pipe, or where the lateral is 200 mm in diameter or
larger.

Sump pumps and rainwater leaders may not be connected to a sanitary lateral or sewer.
Backwater valves (check valve) are strongly recommended on laterals.

Ditch pipe subdrains (such as in low-impact development projects) are to be interconnected
and are to have a proper outlet.

Stormwater Management

Urbanization increases impervious surface cover, such as roads, driveways and rooftops. These surfaces
prevent infiltration of stormwater, which is forced to flow overland, creating significant erosion, pollution, or
flooding problems.

The purpose of managing stormwater is to control the quantity of stormwater runoff to reduce erosion and
flooding, and to improve the quality of runoff to waterbodies and groundwater. As such, stormwater
management will be required for all projects, unless deemed not necessary by the Township.
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5.1. General Requirements

A stormwater management report will need to be submitted to Township, including all necessary
calculations per the Stormwater Management Planning and Design Manual (2003, MOECC) and/or
model results.

The Township encourages low-impact development (LID) but recommends pre- consulting to
establish criteria and suitability.

5.2. Quantitative Requirements

Unless otherwise specified, 100-year post-development peak flows shall not exceed the 5-year pre-
development peak flows when discharging into urban storm sewer. In some cases, the Township may
impose stricter quantitative requirements based on available capacity in receiving storm sewers.

For rural areas, the 100-year post-development peak flow shall not exceed the 100-year pre-
development peak flow, and the 5-year post-development peak flow shall not exceed the 5-year pre-
development peak flow.

Uncontrolled areas may be allowed on a case-by-case basis, but ‘overcontrolling’ will be required
such that the sum of peak flows leaving the site does not exceed the allowable pre-development
value.

In cases where the information is not readily available, the Township could require the Owner to
provide an assessment of downstream capacity. Pre-consultation with the Township will serve to
establish this requirement.

5.3. Qualitative Requirements
Unless otherwise specified, a minimum of 80% total suspended solids (TSS) removal is to be

provided.

All qualitative treatment facilities must be designed to meet the requirements of the Stormwater
Management Planning and Design Manual (2003, MECP), and all supporting calculations are to be
provided.

5.4. Sizing Methods

Modified Rational Method

Smaller developments (5 ha) are to be designed with the Modified Rational Method (MRM), an
example of which is given below.

Assuming an area of 0.30 ha with a weighed runoff coefficient of 0.60 and a release rate of 25 L/s,
required storage for a 100-year storm is calculated as follows:
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Table 5-1 Modified Rational Method (MRM) Example

Column Column Column Column Column

#1 #2 #3 #4 #5
Time (min)

Intensity Peak Flow Release Storage Volume

(mm/h) (L/s) Rate Rate (m3)

(L/s) (L/s)

5 242.70 121.45 25.00 96.45 28.93
10 178.56 89.35 25.00 64.35 38.61
15 142.89 71.50 25.00 46.50 41.85
20 119.95 60.02 25.00 35.02 42.03
25 103.85 51.97 25.00 26.97 40.45
30 91.87 45.97 25.00 20.97 37.75
35 82.58 41.32 25.00 16.32 34.28
40 75.15 37.60 25.00 12.60 30.25

e The peak flow (column #2) is calculated from the Rational method and area properties givenabove,
e The storage rate (column #4) is the difference between the calculated peak flow (column #2) and
the release rate (column#3),

e The storage volume is calculated from the product of the time and the storage rate (column #4), and

converted to m3,

e The required storage volume (in bold, above) corresponds to the time step with the greatest
volume.

Modeling

Stormwater management facilities servicing larger or more complex developments may be designed
with modeling. Refer to Section 4.2.1 for more information on approved models. Pre-consult with
Township to establish requirement for modeling.

5.5. Accepted Stormwater Management Methods

The following stormwater management methods, or combination thereof, are accepted for use in the
Township:

e Enhanced grass swales

¢ Infiltration basins with subdrains where soils permit

e Dry ponds

e Qil & grit interceptor - Owner to propose device for Township approval prior to construction,

e Underground storage chambers (below parking facilities)

e Catch basin inlet control devices

The following methods are not acceptable:

e Enhanced grassed swales with check dams in roadsideditches.
e Wet ponds or Wetlands

5.6. Other Requirements
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Granular access is to be constructed for operation and maintenance of the stormwater management
facilities and must extend from the closest public roadway to the forebay, pond and outlet. Access is
to be a minimum of 3.5 m wide, and constructed of the following materials:

e 150 mm Granular “A” to OPSS.MUNI 1010, compacted to 100% SPMDD,

e 300 mm Granular “B” Type Il to OPSS.MUNI 1010, compacted to 100% SPMDD,

e Non-woven geotextile fabric.

The Owner is to provide operation & maintenance manual to the Township, which is to include as a
minimum:

¢ Discussion on procedures to empty the pond for maintenance purposes, including maximum

allowable discharge from the pond and pump size,

¢ Cleaning operations,

e Re-vegetation procedures,

¢ Disposal of sediments if required,

o Logbook and/or results of any inspections that have been carried out,

e Other pertaining items.

Lastly, the Owner is to install warning signage (fluctuating water level, no access, no skating, etc.) as
appropriate for the type of facility being constructed.

Watermains

6.1. Hydraulic Design

New watermains are to be designed to the general requirements of MECP Design Guidelines for
Drinking-Water Systems (2008) for domestic demand.

Fire protection demand is to be per the requirements of Fire Underwriters Survey (FUS) method and
may be capped at 10,000 L/min for residential developments only.

In areas where the existing watermain system is unable to meet Fire Underwriters Survey
requirements, the fire protection demand will be reviewed on a case-by-case basis.

Watermains may be sized using modeling software (WaterCAD, WaterGEMS, EPANET, or similar). In
some cases, simplified calculations (head loss spreadsheet) may be acceptable for smaller
developments. The suitability of this method will be at the discretion of the Township and will be
reviewed on a case-by-case basis.

The Township may be able to provide model information (such as theoretical hydrant flow curves and
boundary conditions) to assist the Owner. In some cases, however, and at the discretion of the
Township, the Owner may be required to conduct hydrant flow test(s) at its cost to establish available
flows and pressures. All testing is to be coordinated with the Township.

For domestic demands, an average flow of 350 L/person/day and an average of 3 persons per
residential unit is to be used in calculations.

Commercial and industrial flows will vary greatly depending on the type of development and should be
calculated based on the proposed use from the OBC Table 8.2.1.3.B. where possible.
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If the exact type of development is not known, common allowances to be used for conceptual planning
are as follows:

Table 6-1 Commercial & Industrial Flow Allowances

Development Type Average Flow (m3/ha per day)
Commercial, average 28
Industrial, light 35
Industrial, heavy 55

Source: City of Ottawa Design Guidelines - Water Distribution

Hazen-Williams C-factors shall be per MECP Guidelines and as listed below:

e 150 mm diameter =100

e 200 - 250 mm diameter =110
e 300 - 600 mm diameter =120
e >600 mm diameter =130

Domestic peaking factors to be used for design shall be per MECP Guidelines and are listed in the
following table:

Table 6-2 Domestic Demand Peaking Factors

. Minimum Maximum Peak Hour Factor

Population Hour Factor Day Factor

30-149 0.10 9.50 14.30

150 — 299 0.10 4.90 7.40

300 — 449 0.20 3.60 5.40

450 — 499 0.30 3.00 4.50

500 - 1,000 0.40 2.75 413

1,001 — 2,000 0.45 2.50 3.75

2,001 - 3,000 0.50 2.25 3.38

> 3,000 Refer to MOECC Design Guidelines (2008)

Adapted from Table 3-1 & Table 3-3 of MECP Design Guidelines for Drinking-Water Systems

Lastly, the watermain system must be designed to meet the pressure requirements given in the
MOECC Guidelines and summarized in the following table:

Table 6-3 Watermain Pressure Requirements

Minimum Pressure Maximum Pressure
Scenario

kPa psi kPa psi
Maximum Day + Fire Flow 140 20 n/a n/a
Average Day 350 50 480 70
Maximum Day 350 50 480 70
Maximum Hour 275 40 n/a n/a
Minimum Hour n/a n/a 700 100

Adapted from MOE Design Guidelines for Drinking-Water Systems (2008)
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6.2. Other Design Considerations

The following other general requirements apply for the design of watermains:

e Location in right-of-way per Township detail D13 and D20, inclusively,

e Connections to existing watermains shall be with a wet tap connection where possible,

e  Minimum cover of 2.4 m,

¢ Any valves located outside of the road edge of asphalt shall be identified with a valve locator sign &
post,

e Horizontal and vertical separation with sewers to meet requirements of MECP Procedure F-6-1
Procedures to Govern Separation of Sewers and Watermains,

e Minimum pipe diameter = 150 mm,

¢ Smaller mains may be allowed on a case-by-case basis,

e Valves:
o Minimum of 2 valves at tee intersections
o Minimum of 3 valves at cross intersections
o Maximum 400 m spacing on straight sections.

Maximum hydrant spacing per Table below:

Table 6-4 Maximum Hydrant Spacing

Description Maximum Hydrant Spacing
Single family unit residential with lot frontage of 15

m or greater 125 m

Single family unit residential with lot

frontage less than 15 m, row housing,

duplexes, or semis 110m

Institutional, commercial, industrial, apartments,

and high-density areas 90 m

Source: Adapted from City of Ottawa Design Guidelines - Water Distribution

6.3. Approved Materials

The following requirements apply for watermains, services and appurtenances:

e Watermain pipe:

o PVC DR-18, Class 235 to AWWA C900,

o Certified to CSAB137.3,

o UL Listed, NSF-61 Certified, FM approved.
e Tracing Wire:

o TWU or RWU, 10 gauge, 7 strands or more, copper, 60 °C or higher, 600V
o Fittings:

o Castiron to AWWA C110 or C153, cement lined to AWWAC104,

o Molded PVC to AWWA C900, certified to CSAB137.2.
e Couplers:

o Bolted sleeve-type in accordance with AWWA C219,
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e Valves:
o Resilient-seated gate valves to AWWA C509,
o Open counterclockwise (black nut),
o 51 x 51 mm operating nut.
e Valve boxes:
o 130 mm ductile iron adjustable (slide type) by Mueller or approved equivalent, with
cap.
e Hydrants:

Acceptable model: Mueller Canada Century Hydrant,

Two 64 mm hose outlets (threaded),

One 127 mm pumper outlet (Storz),

Open counterclockwise,

Drain holes: Open,

With fluorescent hydrant marker (Flexstake or approvedequivalent),
Green seals, rated for chloramine resistance,

Color: Red body, with bonnet and all caps painted white with flow indicator
rings according to NFPA 291 and Table below:

OO0 O O O O O O

Table 6-5 Hydrant Color Codes

Class & Rated Capacity @ 20 psi Bonnet Color
Class AA — 1,500 USPGM Blue
Class A — 1,000 to 1,499 USGPM Green
Class B — 500 — 999 USGPM Orange
Class C — Less than 500 USGPM Red

e Thrust Restraints:

Source: Adapted from NFPA 291
o Mechanical restraints on all horizontal bends, vertical bends, tees and caps, designed for
use on AWWA C900 / C909pipes.
o Standard of acceptance: Uni-Flange Series 1350
o Stainless steel bolts & nuts
o Concrete thrust blocks not allowed.
e Corrosion Protection:
o Required for all metallic appurtenances and services.
o Denso LT tape
o Zinc anodes to OPSS.MUNI 442 and to table below:

Table 6-6 Watermain Anode Requirements
. Anode Maximum Spacing and
Location :
Type Quantity
< 50 mm copper service Z-12-24 20.0 m
50 mm copper service Z-12-24 16.0 m

100 — 300 mm metallic fittings and valves Z-12-24 1 per fitting and valve

400 — 300 mm metallic fittings and valves Z-24-48 1 per fitting and valve
Hydrant bases Z-24-48 1 per hydrant

Tracer wire Z-12-24 1 per every 1,000 m of wire
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e Services, pipe:
Source: Adapted from OPSS.MUNI 442

o Crosslinked polyethylene (PEX) to AWWA C904, certified to CSA B137.5, or,
o HDPE to CSAB137.1

e Services, appurtenances:

o Watermain saddle: double bolt stainless steel (Ford Meter Box Company Model FS202 or
approved equivalent),

o Main stop: plug or ball valve in accordance with AWWACS800,
o Curb stop ball valve to AWWA C800,
o Service box: slide type.

6.4. Servicing

The Owner will be responsible for installing water services to the right-of-way property line. Marker
post is to be installed at temporary termination of services and shall extend a minimum of 1.0 m above
finished grade.

Services are to be installed perpendicular to the main, per OPSD 1104.010 or 1104.020.

Laterals shall have a minimum diameter of 19 mm or larger as required for longer services such as in
rural areas. Engineer is to confirm sizing.

Site plan projects shall have a watermain valve on every water service, located 0.30 m inside private
property.

6.5. Connection to existing infrastructure

Note: Please disregard those points which do not apply to your specific situation.

1. A water and sewer connection permit is required before installation can proceed.

2. A minimum of 48 hours’ notice must be given to the Ontario Clean Water Agency before a connection
can commence.

3. All necessary equipment to complete the connections must be on site before the actual excavation
begins. This will be verified by the Ontario Clean Water Agency inspector.

4. Once a connection has begun it must be followed through to completion without interruption ordelay.

5. The following equipment must be on site before the installation of the lines begin:
a. Trash pump or equivalent with sufficient discharge and suction line in order to discharge any
water within the trenches.
b. All necessary material to complete installation (plumbing, fittings)
i. Sewer pipe material which may be used
1. PVC SDR 35B182-1
2. PVC SDR28B181-2

i) Water pipe material which may be used
1. Polyethylene 160psiB137-1 (3/4”- 2” line)
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10.

11.

12.

13.

14.

15.

16.

17.

c. Only 45-degree elbows or sweeping bends shall be used for the sewage line where an elbow is
required. 90-degree elbows will not be permitted.
d. Sufficient gravel or sand must be immediately available to complete all the work.

At no time during the installation of the sewage line shall groundwater or any foreign material be
allowed to enter the sanitary sewer system.

If both the sewer and water lines are to be run in the same trench, there must be a minimum of
eighteen (18) inches separation between the two lines. (At no time shall one line be placed above the
other prior to reaching property line)

Proper granular bedding is required per Township detail D3,D16
All excavations must be carried out in accordance with the Occupational Health and Safety Act
Inspection and testing of all lines must be completed before any piping is covered.

If a connection is to be made to a pressurized water main, it shall be completed using the propertool
and equipment only (pressurized tap, sewer saddle).

It is required that all non-conductive (PVC, Plastic, etc.) service laterals be traced with a copper
conductor. All water service laterals are to have a tracer wire long enough to extend to the building.

Testing of the water line is completed by installing a valve on the end of the water line inside the house,
opening the curb stop, bleeding out the air and then checking for leaks.

Upon completion of testing and inspection, lines shall be covered with a minimum of twelve (12) inches
of % inch crushed stone or sand. Water curb stops and sewer laterals to be set at 25 mm below final
grade.

The sewage cleanout cover must be marked with a metal peg a minimum of three (3) feetlong,
clamped to the side of the riser pipe which is cut off slightly below grade.

No water stand posts or sewer lateral cleanouts should be located in driveways. However, if the
sewage and water lines are to be run in a driveway, valve box casings must be installed around
the curb stop and sewage cleanout. Please see attached for reference. (These valve boxes are
available through local plumbing supply companies, i.e. EMCO, Best-Mar Plumbing, Westburne
and Crane Supply).

Where a sewage or water line is to be connected to a new home, where no previous servicelines to
the property line exist, the homeOwner must accept responsibility for the costs related to run the line
from the main lines to the property line. All road surfaces, etc., are to be restored to their original
condition within 60 days.

Should damage to the curb stop or sewer cleanout occur during back filling or construction, the
Developer or the homeOwner shall incur the costs relating to repair of the damages.
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7.

18. Sewage lateral non-open cut installations (lateral bores) are to be pre-approved by the Municipality
and require, at a minimum, proof of slope and a camera inspection. If the minimum requirements
cannot be met, an open-cut installation is necessary.

NOTE:

All metal parts must have: anodes attached, Denso paste applied, with Denso profiling mastic &

petrolatum tape.

Anodes to be attached to curb stop valve boxes & the curb stop extension rods shall be
stainless steel.

Lateral layout as follows: Storm service, Sanitary service & Water service.

If there are any questions or concerns, please do not hesitate to contact an Ontario Clean Water

Agency staff member at (613)448-3098.

Sanitary Pump Stations and Forcemains

7.1. General Chamber Design Guidelines

Design of sanitary pump station chambers and forcemains shall be per the general requirements of
MECP Design Guidelines for Sewage Works (2008).

More specifically, pump stations shall consist of a wet well with a minimum of two submersible pumps,
each sized to operate independently.

Pump station and forcemain sizing to be based on system-head calculations and curves for three
operating conditions using the Hazen-Williams coefficients as follows:

e Low sewage level in wet well, C =120
¢ Median sewage level over the normal operating range in wet well, C = 130
e High sewage level in wet well, C = 140

Pump to operate satisfactorily over full range considered above.

Level control shall be using ultrasonic sensor with mechanical floats as a backup, and carbon filters
will be required on all ventilation piping.

7.2. General Forcemain Design Guidelines

Forcemains are to be designed to achieve a minimum velocity of 0.6 m/s and maximum velocity of 3.0
m/s at the design pumping rates. Forcemains shall have a minimum diameter of 75 mm, however a
diameter of 100 mm is preferred.

Forcemains shall be installed at a minimum cover of 2.4 m and shall be insulated where required
cover cannot be met.
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Where a forcemain discharges into a sanitary maintenance hole, the receiving maintenance hole shall
be lined with a protective material to protect against H,S.

7.3. Approved Materials

The following requirements apply for pumping stations and appurtenances:

e Pumps: Xylem or Sulzer, with variable frequency drives (VFD),

o Chamber to be concrete precast or cast-in-place,

e Access hatches to be aluminum with stainless steel hinges, with 90 degrees hold openarm,
recessed drop handle, lockable tab and shall have hydraulic lift assist,

e Access ladders to be aluminum per OPSD 406.010, and egress from wet well shall have retractable
ladder (MSU Mississauga Ltd. Model #1105 c/w #3105 safety handle, or approved equivalent),

¢ Pump lifting system to be sliding guide and brackets, and portable lifting davits with chair hoist is to
be provided,

o All braces, brackets, rods, supports, etc. are to be stainless steel,

e Chamber piping, fittings and joints are to be Schedule 10S 304L stainless steel,

e Control panel is to be a NEMA 4X enclosure mounted on a concrete pad.

The following requirements apply for pumping stations andappurtenances:

¢ Piping: PVC DR-25, Class 165, to AWWA C900,

¢ Fittings: PVC to AWWA C907,

o Tracer wire: TWU or RWU, 10 gauge, 7 strands or more, 60 C or higher, 600 V plastic coated with
access point to be provided at all forcemain valves.

7.4. Backup Power

Natural gas, propane or diesel backup generator will be required.

7.5. Fencing

Provide chain-link fencing the whole perimeter of property and swing gate at entrance min 1.8 m high.
7.6. Access

Paved access able to accommodate a 53ft Pumper truck is to be provided, for operation and
maintenance purposes.

7.7. Other

The Owner shall provide an operation & maintenance manual to the Township.
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8.

Roads

8.1. Layout

Local roadways designed to discourage through or transient traffic, and cul-de-sacs are to be avoided
where possible.

Where cul-de-sacs cannot be avoided, provide hammerhead as per detail D24 (if proposed

measurements are different from detail D24 Township approval is required.

Temporary cul-de-sacs may also be required for phasing purposes. In such cases, cul-de-sacs are to
have a minimum radius of 15.0 m, similar to OPSD 500.010 Type A.

In some cases, a traffic study and off-site improvements (for example, left-turning lanes) may be
required to maintain an acceptable level of Service.

8.2. Cross-Sections

Refer to typical details D13 and D20, inclusively, for lane width, shoulder width, etc.

Arterial roads (County Roads) will be required where identified in the Official Plan, Municipal Roads
are Collector or Local Roads.

The Township has identified all roads for subdivisions within the municipality, are either Rural local or
Urban Local Road.

Local Road: A low-capacity road that moves traffic from residential properties to collector roads.
Designed to provide land access as a primary consideration. Could include signaled intersections,
traffic circles or stop signs at intersecting roadways. Speed limits typically range from 50 km/h to 110
km/h. Predominantly passenger cars, light to medium trucks and occasional heavy trucks.

Applicable Township details are as follows:

o Rural Local Road, subdivision: per Township detail D13
e Urban Local Road: per Township detail D20 (20.0 m right-of- way)

8.3. Intersections

Tee intersections are preferred, with roadways intersecting at right angles. Intersection spacing shall
be at least 60 m.

Crown of the major street is to be maintained through the intersection for all tee intersections. At cross
intersections of two roadways of equal classification (for example, within subdivision), the intersection
may be graded per TAC Figure 2.3.2.5 or 2.3.2.6, or one roadway may be designated as the major
road.

Profile of minor road to be adjusted as per OPSD 300.010 (fill) or OPSD 300.020 (cut) in urban and
rural cross-sections to avoid abrupt slope change at “edge of asphalt” of major road.
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A minimum corner radius of 9.0 m will be required at internal intersections, whereas a minimum corner
radius of 12.0 m will be required at an intersection with a County Road and/or a collector road.

A detailed intersection grading plan will be required to ensure adequate drainage.

8.4.

Materials

A geotechnical investigation will be required to establish the required thickness of materials,
compaction effort and other site-specific requirements. In all cases however, the minimum thickness
of materials shall be as given in the table below:

Table 8-1  Roadway Materials & Minimum Thicknesses
Road Granular “B”
HL'3 HL'8 1%, %L Subgrade
Class Asphalt | Asphalt Granular “A Type Il
Rural 300mm to
’ 50 mmto |40 mm to . . .
Collector & o o 100% Undisturbed native soil or
subdivision 92% MRD | 92% MRD SPMDD structural fill (as required)
0,
Rural Local | 50 mmto |40 mm to g?:O“TDnBtO 100% taos 1r20u/(i’reSdPMDD’ depth
92% MRD | 92% MRD | g0 ¢ quired.
Urban 50 mmto | 40 mm to 100% SPMDD 300mm to Remove bedrock if
’ 100% located within roadway
local 92% MRD | 92% MRD SPMDD cross- section.
Culdesac | 50 mmto gg&::\nﬂé% 30100%22 to
92% MRD | 2iifts) SPMDD

Granular “A” and Granular “B” Type Il material shall meet the requirements of OPSS.MUNI 1010, while HL-
3 and HL-8 asphalt shall meet the requirements of OPSS 1150.

Alternative materials may be acceptable, pre-consult with Township.

8.5.

Curbs, Rural Cross-Sections

Mountable curb with narrow gutter as per OPSD 600.100 will be required wherever road profile slope
is steeper than 7%. Curb outlets as per OPSD 604.010 must also be installed at low point(s),
complete with riprap pad as per OPSD 810.010 Type B (with geotextile).

8.6.

Curbs, Urban Cross-Sections

Concrete mountable curbs with narrow gutter as per OPSD 600.100 will be required throughout, or
concrete barrier curbs as per OPSD 600.110 depending on the cross- section.

A minimum 0.5% slope must be provided along all curbs; however, a 1% slope is preferred.
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8.7. Driveways

Refer to Regulate Entrance Permits and bylaw#2025-50, policy#113-2025 and Zoning By-law for
detailed requirements. Driveways on to county roads must follow county construction requirements. A
summary of the Township requirements may be found below.

Obtain entrance permit where a culvert is required, pay applicable fees.

Construction of urban residential and commercial driveways shall be generally per OPSD 351.010
and 350.010, respectively. With regards to commercial driveways, a maximum of two accesses per
lot may be allowed (consult with Township), to a minimum width of 3.6 m for one-way access, and
minimum width of 6.0 m for two-way access.

Rural driveways shall be per OPSD 301.010 and OPSD 301.020, Culvert headwalls (concrete or
masonry) are not permitted; however, grass or gabion stone is allowed.

Lastly, driveways for agricultural uses and for non-residential uses shall meet the following
requirements:
e Maximum width of 15.0 m,
e Minimum 30.0 m distance between 2 driveways on one lot,
e If on alocal road, the distance between the intersections of a street line measured along the street
line intersected by such driveway shall be 8 m,

Agricultural entrance is only permitted for property where agricultural activity takes place over an area
of five or more hectares or as deemed appropriate by the Director.

8.8. Road Cuts

It is preferred that underground infrastructure crossings be done with trenchless technologies where
possible and/or practical. Where this is not possible or practical, road cuts may be done as required to
complete the Works.

Road cuts and related reinstatement shall be as per Township detail D12. Refer to Section 5.7 for
construction requirements pertaining to road cuts.

8.9. Connection to Existing Asphalt

Connections to existing asphalt shall be made similarly to Township detail D12.

At all connections to existing asphalt, sawcut existing asphalt (full depth) to a minimum width of 300
mm from the gravel edge to produce a clean, straight edge. Mill existing top lift of asphalt minimum
300 mm wide to create step connection. Install a tack coat where new asphalt meets existing asphalt
(for both horizontal and vertical surfaces).

Asphalt is to be sawcut shortly before reinstatement Works are undertaken. If the edge is damaged or
broken, the edge of asphalt is to be re-sawcut prior to the final connection being made.

If the existing depth of asphalt is found to be equal to or less than 50 mm, a butt joint may instead be
done. A tack coat will be required on the vertical surface.
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9.

Sidewalks and Pathways

9.1. Sidewalks

Sidewalks will be required as per the Township detail/cross sections of roadways. If a curb is required
and a sidewalk it shall be a monolithic curb and sidewalk per Township detail D

Where green space is desired between the curb and sidewalk, a minimum of 2.5 m wide green space
shall separate the curb from the closest edge of sidewalk.
e Concrete sidewalks shall be constructed similar to OPSD 310.010 or 310.020, and to the following
requirements:
e  Minimum 1.5 m wide,
e Maximum 4% cross-slope, 2% preferred,
e 150 mm thickness,

o Thickness 150 mm at residential driveways,
o Thickness 150 mm adjacent to curbs,
o Thickness increased to 200 mm at commercial/industrial driveways,
o Install 152x152-MW18.7xMW18.7 welded wire mesh at driveways, at other entrances, and at curb

side radius,

e Sidewalk ramps at unsignalized intersections as per OPSD 310.033,

e Sidewalk ramps at signalized intersections per OPSD 310.030 (separate crosswalks) or OPSD
310.031 (intersecting crosswalks),

e Tactile walking surface indicator plates at all ramps per OPSD 310.039,

9.2. Bike Paths
As per the County Official Plan.

9.3. Asphalt Walkways

Asphalt walkways may be required to provide pedestrian access to and from parks, schools,
commercial areas, etc. As always, pre-consultation with Township will serve to establish requirement.
At a minimum, the following compacted thicknesses and materials shall be used for drivable
walkways:
e 50 mm HL-3 asphalt to OPSS 1150, compacted to minimum 92% of MRD,
e 150 mm Granular “A” to OPSS.MUNI 1010, compacted to 100% SPMDD,
e 300 mm Granular “B” Type Il to OPSS.MUNI 1010, compacted to 100% SPMDD for drivable
walkways only (emergency access or similar),
o Geotextile if deemed required by geotechnical investigation or due to conditions during
construction,
e Select subgrade material or structural fill (depth as required).

Likewise, the following compacted thicknesses and materials shall be used for non- drivable
walkways:
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e 50 mm HL-3 asphalt to OPSS 1150, compacted to minimum 92% of MRD,

e 200 mm Granular “A” to OPSS.MUNI 1010, compacted to 100% SPMDD,

e Geotextile if deemed required by geotechnical investigation or due to conditions during
construction,

e Select subgrade material or structural fill (depth as required).

Additionally, fencing will be required along both sides of the walkway where it abuts a residential
property, fence to be height of 1.5 m.

Fencing is to be installed 100 mm inside private property, and breakaway bollards are to be provided
to prevent unauthorized vehicular access as required by the Township.

10. Road Safety

10.1. Clear Zone & Guiderails

Provide clear zone per the requirements of the MTO Roadside Design Manual (2023 updated
version). Generally, clear zone shall be 3.0 m wide for rural cross-section and design speed less than
60 km/h, and with extended clear zone width for non-recoverable slopes. Clear zone for urban cross-
sections with design speeds less than 60 km/h shall be 0.5 m wide.

Hazards (ends of cross-culverts, deep ditches and/or steep side slopes, etc.) located within the clear
zone must be protected by a guiderail per OPSD 912.130. Guiderail length to be calculated per the
Roadside Safety Manual.

End treatments are to be provided at both ends of guiderail, per OPSD 922.530 or equivalent, as
approved by Township.

10.2. Traffic Signs

The Owner shall pay for required street signs (stop, dead end / no exit, speed limits, warning signs,
etc.). Installation of all signs will be performed using Township staff and billed to the Owner for time
and materials. Signs shall comply with the proper sheeting grade as per the OTM Manual.).

Regulatory signs are to be as per OTM Book 5 — Regulatory Signs, warning signs are to be as per
OTM Book 6 — Warning Signs, and temporary signage is to be as per OTM Book 7 — Temporary
Conditions.

Signposts are to be Telespar perforated post, OPSD 989.210.

10.3. Street Name Signs

Street name signs are provided and installed by the Township and invoiced to the Owner.
10.4. Line Painting

Line painting shall be as per the general requirements of OTM Book 11 — Markings and Delineation.
Paint shall be water-borne to OPSS 1716, with glass beads to OPSS 1750.
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Generally, the following requirements apply:

¢ 300 mm wide white stop bars to be painted at all stop signs,
o White directional arrows as required,

Provide line painting drawing for Township review prior to completing the work.

10.5. Intersection Widening (Bulb-Out)

Intersection widening (bulb-outs) may need to be done on a case-by-case basis. Pre- consult with
Township to establish requirement.

11. Grading

A detailed grading design will be required for new development and for infill development and may not
interfere with the general drainage scheme of the lands in the surrounding area and must ensure the
proper drainage of all lands in the area, including those lands being built upon.

11.1. Typical Lot Grading

Typical lot grading shall be split drainage or walk-out basement. Back to front drainage is possible but
will only be allowed when both side yards are wider than 1.2 m, and where split drainage is not
possible. Refer to Township detail D8, D17, D22 for additional information. Refer to Township lot
grading policy

In all cases, there must be a minimum of 0.15 m of uninterrupted fall away from all locations on the
house envelope within the property limits, and existing elevations must be matched along all exterior
property lines.

If this is not possible, off-site grading modifications may be done, but the Owner will be responsible to
review/coordinate with the adjacent property Owner and obtain written permission. Provide a copy of
written permission to Township for approval of the proposed Works.

11.2. Design Slopes & Terracing

The following requirements apply with regards to allowable slopes:

e Driveway slope to be 2.0% to 7.0%,
e Front yard and back yard slope to be 2.0% to 7.0%,
e Amenity area (minimum 6 m behind dwelling) slope to be 2.0% to0 5.0%.

In grassed areas, 3H:1V (33%) terracing is to be done where maximum slopes would otherwise be
exceeded. Retaining walls per Section 4.9.4 may instead be done.

Where a 2H:1V slope is necessary and a retaining wall not desirable, erosion and stabilization
measures will need to be implemented and approved by the Township prior to implementation.
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11.3. Swales

Swales will be required for drainage and are to be constructed as per Township detail D18.

Rear-yard swales are to be located entirely on the new lot/property, at 0.5 m from rear property line,
and must be designed to convey the 100-year storm. Rear-yard swales may not be obstructed with
sheds, landscaping features, fences, or other construction.

Side yard swales will be required between dwellings and are to be centered on the lot line.

Perforated subdrains per Township detail G3 will be required at a slope less than 1.5%. When a
subdrain is used, swales may have a minimum slope of 0.5%.

Generally, 4 m wide easements will be required along swales with subdrains, but only when the
subdrain is equal to or larger than 200 mm in diameter.

11.4. Retaining Walls

Refer to Township detail D11 for general requirements pertaining to retaining walls.

Retaining walls will not be permitted on Township right-of-way and on easements and are to be
installed on the higher property. A legal survey is required of property lines prior to construction.

Shop drawings stamped by a structural Engineer will need to be provided to the Township for
approval on any retaining walls over 1.0 m in height are part of a site plan or subdivision project.

The height of the wall will be measured from the lowest finished ground elevation to the finished
ground elevation 1.5 m behind the face of the highest block. Successive (stepped) walls of 1.0 m or
less in height will be considered as a single wall when spacing is less than 1.5 m between the two
walls, or when the grading is greater than 5% between two walls.

A subdrain is to be provided behind the wall, complete with outlet and rodent grate, and a swale is to
be provided along the top of the wall with a proper outlet.

All retaining walls exceeding 1.0 m in height must be protected by guards on all open sides and must
be designed and stamped by a structural Engineer. Retaining walls exceeding 1.0 m in height are to
be constructed of concrete (cast-in-place or precast) or armor stone.

11.5. General Grading

The Owner is responsible for rough lot grading, and general grading is one requirement of building
permit issuance.

All surface drainage to be directed to the roads or ditches as applicable. If the rear part of any lot or
block is low, Owner shall fill it to enable the surface drainage to flow to the road or ditch or shall
construct such temporary facilities to convey drainage to an outlet. The Owner also must establish
ground elevation foundation wall consistent with lot grading plan.

In urban areas, it is recommended that the Owner proceed with general grading of the lots to balance
fill generated from the excavation of basements.
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11.6. Final Lot Grading

The Owner is responsible for final lot grading and is to submit a detailed grading plan stamped by an
Engineer or Surveyor for Township review, which shall include the proposed footprint and location of
the dwelling. This detailed grading plan shall meet the general intent of the subdivision lot grading
plan and shall meet the requirements of Sections 11.1 to 11.3, inclusively.

Upon completion of final lot grading, the Owner is to retain the services of an independent
professional engineer, Certified engineering technician (CET) or Ontario Land Surveyor (OLS) to
verify that all final elevations at lot corners, building elevations at any and all slopes on the lands, all
elevations of swales, retaining walls, etc. have been adhered to.

An independent engineer or Surveyor is to prepare an “as-constructed” grading plan and submit to the
Township 1 electronic copy (PDF, GIS and CAD).

Engineers or surveyors must be accredited under Professional Engineers Ontario (PEO) or
Association of Ontario Land Surveyors (AOLS), respectively, and must have valid liability insurance.

Final lot grades must be within a reasonable difference of proposed grade, subject to the discretion of
the Township. Deposit will be reimbursed upon receipt and approval of the “as-constructed” grading
plan and if the above conditions are met.

12. Street Lighting

12.1. Street Lighting

Street lighting design is a requirement of the subdivision design package. The design of the street
lighting system shall be in accordance with the latest editions of the following documents:

e Transportation Association of Canada’s (TAC) Guide for the Design of Roadway Lighting (the “TAC
Manual”)

e Electrical Safety Authority’s (ESA) Guidelines for the Design, Installation, Operation & Maintenance
of Street Lighting Assets

e Ontario Provincial Standard Drawings, Volume 4 - Electrical Work

e The Ontario Electrical Safety Code

All street lighting will be owned by the Township and must utilize one of the Township’s standardized
LED luminaires manufactured by Phillips/Lumec, outlined in Table 12-1 below.

Table 12-1 Acceptable Luminaires for Street Lighting
Mounting Name Mounting Bracket
style
Arm Mounted RoadView Small (RVS) 2.4m X 1.2m aluminum tapered

e Control of the streetlights shall be done using individual photocell devices mounted on
each luminaire. Photocell devices shall be of the “long life” type.

o Poles shall be of the concrete direct buried type and shall be specified with interior
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corrosion protection and exterior silane sealer options to provide the greatest service life
to the Township.

e Choice of poles and luminaires will be dependent on whether the subdivision is new or a
continuation of a previous phase. For phase continuations, pole specifications (height,
colour, etc.) and luminaire type shall be chosen to match the previous phase.

e The streetlight locations shall be as per standard detail D13 or D20. Streetlights should
be located on property lines where possible, and if not, should be coordinated with the
proposed driveway locations.

o Streetlights should be equidistantly spaced at an appropriate distance to meet the
guidelines in the TAC Manual. Spacing will depend on the pole height and the luminaire
wattage & light distribution type. However, spacing between streetlights shall not exceed
75m. Any other spacing must be approved by the Township.

e Power for the streetlights shall be supplied from an unmetered electrical service in
in accordance with the local electrical utility. The engineer shall coordinate these
requirements with the electrical utility company and design the street lighting electrical
system accordingly. The locations of all street lighting equipment shall be coordinated with all utility
equipment within the subdivision.

13. Utilities
Owner will be responsible for design & coordination of all utilities as discussed below, and will be
required for all deposits, fees, etc.
Where possible, utilities are to be installed underground in a joint utility trench within the right-of-way.
In all cases, the Owner is to prepare a Composite Utility Plan per the requirements of Section 2.3.

13.1. Hydro, Communications, Natural Gas

The Owner is to provide hydro servicing, Bell, cable (where available), natural gas (where available),
and spare ducts as required for future use. See Township details D13 and D20, inclusively, for
additional information.

Hydro One checklist and details are available in Appendix “E”

Unless otherwise noted, natural gas to be installed in ditch back slope (in rural cross- section) or
behind curb (in urban cross-sections).

13.2. Canada Post

Owner will also be responsible to coordinate with Canada Post for the location of super mailbox(es) as
required, and the proposed location shall also be acceptable to the Township.
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The Owner will be responsible for installing concrete sidewalks at super mailbox(es) as well as
adequate lighting.

Lastly, Owner will be required to inform prospective purchasers of super mailbox(es) locations through
a clause in agreement of purchase and sale.

14. Construction Requirements

14.1. Meetings and Coordination

A pre-construction meeting to be held prior to the start of construction. This meeting is to be attended
by the Owner, the Owner’s Engineer, the Township, the United Counites of SDG, and the Contractor.

The Owner/Contractor will be responsible for coordinating with the Township and all affected residents
in case of road closures, road cuts, watermain shutdowns, etc. as required to complete proposed
Works. Owner/Contractor will also be responsible to coordinate with other authorities (utilities, County,
etc.) as required.

Other meetings are to be held as required as construction progresses.
14.2. Pre-construction surveys

Owner shall arrange and pay for a photo and/or video pre-construction survey where Works are
proposed in proximity of existing dwellings or structures, or elsewhere as deemed required by the
Township.

A pre-construction survey complete with vibration monitoring will also be required prior to blasting of
bedrock, and any blasting is to be done in accordance with OPSS 120 and OPSS 206.

14.3. Health & Safety

Contractor to follow all relevant health and safety laws and guidelines. Prior to beginning work, the
Contractor must obtain locates and notify the Ontario Ministry of Labour (Notice of Project and Notice
of trench work, if applicable).

Traffic control on public roadways shall be per the Ontario Health and Safety Act and OTM Book 7.
Traffic control plan is to be forwarded to Township for review prior to beginning work. Note that
complete road closures will typically not be allowed on public roadways. A minimum of one 3.5m wide
lane must be always kept open.

14.4. Applicable township By-laws

Contractor must also follow all applicable Township By-laws during construction of Works, including,
but not limited to, the following:
¢ Burning of land clearing material will not be allowed per the Township’s Open Air Fire By-law,
e Owner/ Contractor may not operate a fire hydrant and may not operate water valves, may not
obstruct a fire hydrant, and may not use hydrants for water needed during construction,
e Construction waste may be brought to the Township landfill on days upon which it is opento
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the public and upon payment of prescribed fees,

e Construction prohibited between 10:00 PM to 7:00 AM (Monday to Friday) and from 8:00 PM to
8:00 AM (Saturday & Sunday and statutory holidays) in residential areas, or 10:00 PM to 6:30
AM (all days) in rural areas, per Noise By-law,

¢ Contractors may not obstruct or damage streets and sidewalks with vehicles or waste.
Contractor/Owner will be responsible for damages and is to sweep streets asrequired,

e Contractor must follow half loads.

e The latest Township By-laws and policies may be found on the Township’s website at
https//northdunsas.com/find a By-law.

14.5. Insurance & WSIB

The Owner will be required to obtain an insurance policy with an insurance company satisfactory to
the Township to ensure for the joint benefit of the Owner and the Township against any liability that
may arise out of the construction or installation or maintenance of any work to be performed.

Insurance policy is to extend until Final Acceptance of the Works and shall name the Township as
additional name insured.

The insurance policy shall include the limits provided by the Township.
14.6. Temporary facilities

The Owner shall provide temporary sanitary facilities for the use of construction personnel and
inspection personnel.

Where required, Owner shall construct and maintain temporary access roads to the Township’s
satisfaction and shall provide adequate parking facilities on its own property.

When working on existing sewers, provide temporary bypass pumping / flow diversion as required to
complete the work.

14.7. Road cuts

Permit will need to be obtained from Township, and Works must not begin before the Township has
given approval to proceed. A security deposit and application fee will also need to be paid.

The Township requires a minimum 24-hour notice prior to starting Works, and Works must be done
within 30 days of the date of issue of the permit. Road cut may not remain open for more than 24
hours unless the Works are actively in progress. Traffic control will be required to the requirements of
Section 5.3.

Imported backfill shall be used if native material is not deemed suitable, and reinstatement of granular
and asphalt shall match existing thicknesses, but not be less than 40 mm of HL-3 asphalt and 150 mm
of Granular “A”. Note that reinstatement thicknesses may be increased for County roads. Municipal
consent is required after final inspection for acceptance, in order to receive the deposit back. The
Owner will be responsible for having compaction testing done on backfill and granular material, and
the asphalt reinstatement must be completed within 10 days following backfill.
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A one-year warranty period will apply and will start on the date of preliminary acceptance.

14.8. Inspection requirements

The Owner shall arrange and pay for inspection services during construction.

The inspection is to be performed by a qualified engineering consulting firm. Consulting firm and site
staff performing inspections must have knowledge of Township infrastructure and construction
methods. Inspection will be required as follows:

¢ Full time inspection during construction of any undergroundinfrastructure,

e Periodic inspections during construction of surface works, lot grading, etc.,

¢ Full time inspection during pouring of concrete curbs/sidewalks &placement of asphalt.

The Township maintains the right to inspect the Works at all times and may order all Works to be
stopped if inspection personnel are not on site, or if inspection personnel are not performing their
duties in a manner satisfactory to the Township Director. Township may also order all Works to be
stopped if Works are not being carried out in accordance with approved plans and specifications, or in
accordance with good engineering practice.

14.9. Construction Testing Requirements

With regards to watermains, the following tests and procedures will be required:

e Hydrostatic watermain testing to OPSS.MUNI 441,

o Watermain disinfection, flushing and bacteriological testing to AWWA C651. Bacteriological
testing is to be for e. coli, total coliform and heterotrophic plate count, and sampling will need to
be witnessed by the Township andOCWA,

e Watermains are to be swabbed.

Likewise for storm and sanitary sewers, the following tests and procedures will be required and may
include more extensive testing in Source Water Protection Areas:
e CCTV inspection on all storm and sanitary sewers per OPSS 409 prior to first lift ofasphalt,
e CCTV re-inspection on all storm and sanitary sewers per OPSS 409 prior to second lift of
asphalt,
e Leakage test for sanitary sewers per OPSS 410,
o Low pressure air testing on all storm and sanitary sewers per OPSS410,
o Deflection testing on all storm and sanitary sewers constructed of flexible pipe per OPSS 410.

Forcemains will require hydrostatic testing to OPSS 412.

Asphalt temperature will need to be verified (every load), and samples for Marshall testing will be
required to the frequency noted in Section 5.10.

14.10. Materials testing requirements

The Owner shall arrange and pay for material testing & geotechnical reviews during construction.
Township may also have additional testing done at its discretion, at the cost of the Owner.
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Testing is to be performed by a qualified geotechnical engineering firm and to the frequencies listed in
the table below.

Table 14-1 Materials Testing Requirements

Related Testing Frequency

Work

General Gradation & Proctor for Granular Once per material. Re-test if material source

“B”, Granular “A” and select changes, if material visibly
subgrade material changes or if test results are older than 1

year

Sewers, Compaction for granular trench Random inspections, 2 to 3 times per

watermain bedding, surround and cover. week

Sewers, Compaction for trench backfill Random inspections, 2 to 3 times per

watermain (select subgrade material) week

Roadway Subgrade visual inspection Entire subgrade, prior to placing Granular “B”

Roadway Compaction for Granular “B” Every 25 m, prior to placing Granular “A”

Roadway Compaction for Granular “A” Every 25 m, prior to placing asphalt

Roadway Compaction for asphalt Every 25 m, each lift

Roadway Full Marshall asphalt testing 1 test per day, per type of asphalt, per 500
tonnes of asphalt placed

ggtrat\:vsélks Compaction for Granular “A” Every 25 m, prior to pouring concrete

Curbs, . Every day or every 20 m3, whichever

sidewalks Concrete air & slump occurs first

Curbs, . Every day or every 20 m3, whichever

sidewalks Concrete strength (cylinders) ocours first

Source: Adapted from various OPSS

14.11. Concrete Placing and Curing
All concrete placing curing shall be as per the general requirements of OPSS 351 and OPSS.MUNI
904.

Surfaces are to be free of standing water/snow, and no concrete shall be placed until all curing
material have been delivered to site. In cold weather, no concrete shall be placed until protection
material has been delivered to site.

Formwork or granular base temperature shall not exceed 30°C and must be at a minimum of 5 °C for
at least 12 hours prior to pouring. Placing and protection of concrete in cold weather shall be
according to OPSS.MUNI 904.

Concrete shall be cured using a membrane-curing compound applied according to OPSS.MUNI 904
at application rate of 0.2 L/m2 and shall have a broomed finish.

Concrete to be protected against vehicular traffic for a minimum of three (3) days.

14.12. Asphalt placing

Hot mix asphalt is to be placed as per the general requirements of OPSS 310.
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Surfaces are to be free of standing water/snow, and paving shall not be carried out if the roadbed is
frozen. Binder course shall not be placed unless the air temperature at the surface of the road is
minimum of 2 °C and rising, whereas the surface course shall not be placed unless the air
temperature at the surface of the road is minimum of 7 °C and rising.

Asphalt to be at a minimum temperature of 120 °C immediately after spreading and prior to initial
rolling.

Compact asphalt to a minimum of 92% MRD using appropriate roller combinations for production rate
(see Table 5 of OPSS 310).

14.13. Preliminary acceptance of works

The Township will issue a Certificate of Preliminary Acceptance for roads and sewers when all the
following conditions are met:

¢ All development charges, fees, taxes, deposits, etc. have been paid,

o Easements have been registered,

o Watermain and sewers are installed, operational and tested per Section5.9,

e Pumping station(s) are operational and tested, where applicable, received ECAapproval,

¢ The base lift of asphalt is installed,

¢ Roadway lighting is installed and operational,

e Temporary or permanent street name and traffic signs have been installed,

e Interim line painting has been completed,

e Stormwater management facility is operational, and Owner has provided approval through the
CLlI,

¢ General grading has been completed to the satisfaction of the Township,
e CUP has been approved, and utilities have been installed and are functional.

Township will inspect Works and submit a deficiency list to the Owner no later than 12 months before
Final Acceptance.

The second lift of asphalt is to be placed at least 12 months after acceptance of the first lift, and no
later than 60 months.

The Township will only take Ownership and full responsibility of Works at Final Acceptance and as
approved by municipal Council with a resolution as deemed by By-law.

14.14. Construction permits

Construction permits will be required for all proposed construction within the subdivision, as per the
requirements of the OBC.

The Owner will be required to provide the required deposits and fees and will be responsible for
coordinating Township inspections.
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14.15. Issuance of Building Permits (Lots)

Building permits will be issued by the Township within any given phase of the development only when
the Works have received Preliminary Acceptance as per Section 5.13.

Issuance of building permits may be stopped at any time upon failure of the Owner to fulfil the above
requirements, and until such time as the requirements have been fulfilled.

At the Township’s discretion, one or more building permits may be allowed before Works have
received Preliminary Acceptance and for the purpose of a model home.

14.15.1. Final Lot Acceptance Requirements

Final acceptance of a lot/building will be provided when the following requirements are met:

¢ Owner, within 6 months of the issue of the final building inspection, has provided
documentation prepared by an Engineer or Surveyor that the final lot grading was
constructed to the approved drawings,

¢ Driveways to be surfaced with asphalt, concrete or other hard surface between the curb (or
edge of roadway asphalt) and the line of the front wall of the house/garage, within 6 months
of the issue of the final building inspection,

¢ Owner, within 6 months of the issue of the final building inspection, shall plant at least one
shade tree in the front yard and two trees on a cornerlot,

e Trees planted per requirements of Subdivision Agreement,

e Water valve (curb stop) is visible and is operational.

e Sanitary cleanout is visible at surface and accessible.

14.16. Maintenance of Works

The Owner will be responsible for maintenance of works until Final Acceptance, as passed by Council
resolution and under a Bylaw. Specifically, the Owner is responsible to maintain storm sewers,
sanitary sewers and watermains, including the clearing of any blockage, until Final Acceptance.

The Owner is to sweep existing and new streets once a week (preferably Fridays) or as required and
is to supply and place dust palliative measures of existing and new streets as required.

The Owner will perform snow removal at their cost until the roads have been prepared to a
satisfactory condition. The Township will perform snow removal only once the roads have been
prepared to a satisfactory condition and have one lift of asphalt on roadway and asphalt ramping at all
iron works (maintenance holes, catch basins, valve boxes, etc.). The Township will complete
inspection in the fall prior to performing snow removal.

The Owner shall ensure that all surveyor pins and monuments are maintained in the areas where they
are in a continuous and visible manner.

Required maintenance not carried out by the Owner may be carried out by the Township at the cost of
the Owner.
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14.17. Emergency repairs

Township may enter property at any time and may complete emergency repairs to any Works without
prior notice. Emergency repairs will be carried out by the Township at the cost of the Owner.

Such costs will be charged as per the subdivision agreement.
14.18. Warranty Period

The warranty period ends at Final Acceptance of subdivision, when passed by bylaw. Additionally,
15% of the total Letter of Credit will be kept during the warranty period to cover warranty items.

Final lift of asphalt shall be guaranteed for 1 year during which time the Township will inspect and
submit a deficiency list to the Owner.

14.19. Close-out Documentation & “As-built” Records

The Owner’s Engineer & Contractor will be responsible to assemble and submit the close-out
documentation to the Township, consisting of the following:
¢ All watermain test results (hydrostatic and bacteriological),
e All preliminary and final CCTV inspection reports & USB’s forsewers,
o All material testing & geotechnical testing results per Section5.10,
e Service location sheet and GIS locations for each lot, including location of services in relation to
the lot corners, and geodetic elevation of services at propertyline,
o A copy of all approvals (CA, MECP, etc.),
e Approved shop drawings,
e Operation & maintenance manual for stormwater management facilities, oil & grit separators,
etc. per Section 4.3.6,
e Results of water samples taken from outlet of stormwater management facility per Section 5.19,
e Operation & maintenance manual for pumping stations,
e OLS certificate,
e “As-built” drawings as discussed below, in PDF and AutoCAD format.

“As-built” drawings shall be maintained and prepared by the Owner’s Engineer as construction
progresses, and shall include, at a minimum:

e as-built invert elevations of all storm and sanitary sewers at allstructures,

e as-builtinvert elevations of all culverts and ditches at maximum 25 m spacing,

¢ as built watermain obvert elevations at maximum 25 mspacing,

e as-built rough lot grading elevations (red-lined),

e as-built road grade table (subgrade, granular “A”, granular “B”, base course of asphalt, final lift

of asphalt),as-built retaining wall details and elevations,
e any changes made during construction (in plan view and profile view).
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For Municipal asset management purposes, a detailed item list including quantities and costs for all
infrastructure (pipes, valves, catch basins, manholes, hydrants, standposts, streetlights, granular,
asphalt, cement, etc.)

14.20. Final acceptance of works

Final Acceptance occurs when the Township assumes and takes full responsibility for the Works.
Final Acceptance is achieved only when passed as a By-law by Council, before which the following
requirements must be met:

e warranty period is over (1 year after placing final lift ofasphailt),

e deficiencies, incomplete work and any warranty issues have beenaddressed,

e “As-built” documentation has been provided to the Township per Section 5.18,

¢ All conditions set out in the ECA or CLI for the stormwater management pond have been
fulfilled,

o The stormwater management pond has been fully cleaned of sediments and is operational as
originally designed. Cleaning shall be done no sooner than 6 months and no later than 1 month
prior to finalacceptance,

e Owner shall submit 3 consecutive water samples taken from outlet of the stormwater
management facility with one year apart from each other. The last sample shall be taken no
sooner than 6 months and no later than 1 month prior to final acceptance. All samples must
meet or exceed the design parameters of the facility,

e A final walkthrough has been completed with the Township, the Owner and its Engineer,

e All other requirements of the Subdivision Agreement have beenmet,

e All potential claims for construction liens have expired,

e Owner’s Engineer has issued a letter recommending Final Acceptance of the Works and that
the Works were built as per the approved engineering drawings,

e Owner has filled out an application for Final Acceptance and has submitted it to the Township’s
Planning Department.

14.21. Financial security reduction

The Owner is to provide financial security as per Section 2.9 prior to starting work and prior to the
signing of the Subdivision Agreement. Financial security may be reduced as work progresses, and
reduction requests must include the following:
e Completed application form with applicable fees for each request.
e 2 copies of the “as-built” drawings (hard and digital copies) when requesting reduction
corresponding with preliminary acceptance,
o A table of the estimated costs demonstrating the Works that are completed to date,
e Sign-off by Owner’s Engineer that the works have been completed satisfactorily,
¢ A minimum of 10% shall be kept for each item until Final Acceptance of the Works, to cover
maintenance and warranty commitments,
e Financial security will be entirely released only when Final Acceptance is achieved per the
requirements of Section 14.20
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SITE PLANS

15. General Requirements

General requirements specifically pertaining to projects subject to site plan control are discussed in the
current section of this manual. This section is meant to summarize the requirements of the Official Plan,
Site Plan Control By-law, the Zoning By-law and other Township By-laws as may be applicable to the
project and is by no means an exhaustive list.

Owners are encouraged to visit the Township’s website https://northdundas.com to obtain a copy of the
current Official Plan and By-laws and will be required to pre- consult with the Township early in the
process.

15.1. Applicability and Exemptions

Per the Site Plan Control By-law, the entire area located within the geographic boundaries of the
Township is designated as an area of site plan control as permitted in Section 41 of the Planning Act.
More specifically, the following classes of development generally require site plan control approval:

e The construction, erection or placing on land of a residential building with more than 10 units,

e The construction, erection or placing on land of buildings or structures in a commercial zone, a
community facility zone, an urban core area zone and an industrial zone,

e The construction, erection or placing on land of commercial and/or industrial buildings or
structures authorized by exception within rural or agricultural zone,

e A golf course.

Again, per the Site Plan Control By-law, some classes of development are exempt from site plan
control approval, such as single detached dwellings, semi-detached dwellings, etc. Refer to the Site
Plan Control By-law for the complete list.

15.2. Off Site Improvements

The Owner may be responsible for extending sidewalks or other infrastructure (sewers, watermains,
etc.) as required by the Township. The Township may also require other off-site improvements on a
case-by-case basis such as turn lanes, traffic signals, road widenings, etc.

Work on Township Road allowances shall be according to the specifications and By- Laws of the
Township and as further detailed in this manual.

Pre-consultation with the Township will serve to serve to establish which off-site improvements, if any,
will be required to support the proposed project.

15.3. Approvals and Agreements

Signing a Site Plan Agreement is mandatory and will need to be done prior to the issuance of a
building permit.

The Site Plan Agreement will be registered on the title of the property, also prior to the issuance of the
building permit. Township must have in its possession the documents listed in Section 15.5 prior to
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signing a Site Plan Agreement.

The Owner will be responsible for obtaining, at its own cost, any and all other approvals, agreements,
permits, etc. for the project from various Township departments and from other senior approving
authorities.

15.4. Drawings

Per the requirements of the Site Plan Control Bylaw, the plans submitted for review and approval must
be prepared by a qualified surveyor, engineer, or architect, and they must contain the following
information:
e the dimensions and area of the land and the legal description or civic address;
¢ |ocation of existing and proposed easements;
¢ location of road boundaries, their private or public status, anddimensions;
¢ |ocation, dimensions, and area of building, and relation between lot occupation area and total area
of land atissue;
e site plan matrix with zoning requirements (setbacks, parking, etc.);
¢ distance between each building and lot boundaries;
¢ location, number, and dimension of parking areas and access lanes;
e location and identification of any existing or projected building(s);
e |ocation of a stream or ditch on the land or of a substantial difference in level;
e authorization or access rights issued by the South Nation River Conservation Authority where the
proposed site is located in a floodplain;
e authorization or access right issued by the United Counties where a new construction borders a
county road;
e the plan, as constructed.

Additionally, the following information is to be provided for residential developments:

e occupation load calculated on the basis of the number of rooms perunit;

e percentage of green space and its location;

e number of parking spaces reserved for visitors and for persons with disabilities;
¢ location and details of fence, if applicable;

o traffic study, if deemed required by Township.

Likewise, the following additional information is to be provided for commercial and industrial
developments:

e location and dimensions of loading and unloading zones;
o traffic study, if deemed required by Township.

15.5. Submittals

Per the requirements of Site Plan Control Bylaw, applications for the approval of a site plan must
include the respective fees and the following documents:

e Two (2) recent copies of the location plan or reference plan,
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e One (1) copy of the registration document,

e Four (4) copies (full size folded) and twenty (20) copies (11" X 17” format folded) of the preliminary
version of the “general plan” depicting the proposed improvements (landscaping, parking, lighting,
and other), elevations, surface water drainage, and municipal services hook-up. Where the plan
contains an excess of information, provide attachments to the “generalplan.”

e One (1) 82" x 11” mylar copy and three (3) copies (full size) of each final plan. These plans and
copies should not be submitted before the Township reviews the preliminary plans.

e One (1) PDF copy of all plans and reports, or USBdrive,

e A Letter of Credit to the requirements of Section 15.9. This letter is required prior to signing the
agreement,

¢ One (1) copy of the mortgage registration document (whereapplicable),

e The applicable fees required for a site plan application under the bylaw, based on a scale of fees,

e Consent of the mortgage lender,

e An electronic AutoCAD copy (final version),

e Insurance certificate.

15.6. Typical project & review process

The typical flow chart attached in Appendix “A” illustrates the typical project & review process for
subdivision projects. Note that this flow chart is intended as general guidelines and may vary from
project to project.

15.7. Township engineering reviews and peer reviews
The Township will perform a technical review of the drawings and reports submitted and may also

retain the services of a third-party consulting firm to complete a peer review.

If so, the cost of consultant peer review fees will be the responsibility of the Owner. If they are paid
directly by the Owner, the peer review fees will be deducted from the total engineering fees for the
project. Any peer review fee overruns will be charged to the Owner. Owners are therefore encouraged
to submit high-quality and thorough documents to facilitate and expedite reviews.

15.8. Financial requirements

The Owner will be required to pay to the Township, in cash or certified cheque, all applicable
administrative fees, legal fees, planning and engineering fees, development charges, road cuts and
building permit fees that may be required by the Township by bylaw.

It is the Owner’s responsibility to verify which financial requirements are applicable to this
development.

The Owner must also pay all arrears of taxes outstanding against the lands prior to the execution of
the Site Plan Agreement.

Refer to the User Fee Bylaw for more information.

15.9. Performance deposit
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16.

The Owner will also be required to provide a performance deposit prior to the signing of the Site Plan
Agreement with the Township. The purpose of this deposit is to ensure that the Township is able to
complete the Works in the event that the Owner is unable to proceed with the completion, or to
address deficiencies.

Performance deposit must consist of cash, certified cheque or an irrevocable Letter of Credit issued
by a bank will be required prior to the signing of the Subdivision Agreement. Bonding will not be
accepted.

Performance deposit will be required for 25% of the estimated cost of the Works on private property.
Additionally, a performance deposit will be required equal to 100% of the estimated cost of required
offsite Works. The estimated cost will be based on the Engineer’s estimate. Unit prices are to be
reflective of current market conditions and the Township reserves the right to review the estimate and
unit prices.

Once construction is complete, Owner must fill out an application for a request for release at the
Planning Department. Physical Services will then perform an inspection further to the request. The
deposit will be released on acceptance of the Works.

A minimum period of one month is required to obtain the amount corresponding to the release. One
partial release may be permitted prior to final inspection. The Township will retain a minimum 10% of
performance deposit or $5,000 (whichever is greater).

Planning Requirements

Design requirements specifically pertaining to projects subject to site plan control are discussed in the
current section of this manual. Reference is made to the current Zoning By-laws and other Township
bylaws as may be applicable to the project and is by no means an exhaustive list.

Owners are encouraged to visit the Township’s website to obtain a copy of the current bylaws and will
be required to pre-consult with the Township early in the process.

16.1. Parking & site access
16.1.1. General

Refer to Zoning By-law for general parking requirements such as applicability, location, cash-
in-lieu of parking, surfacing requirements, etc.

16.1.2. Motor Vehicle Parking

Refer to the Zoning By-law for motor vehicle parking requirements (dimensions of stalls
and calculations).

16.1.3. Accessible Parking Spaces

Provide accessible (barrier free) parking spaces per the Zoning By-law.
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Provide signage (bilingual) and line painting in accordance with the Highway Traffic Act.
16.1.4. Bicycle Parking

Provide bicycle parking spaces per requirements of Zoning By-law.
16.1.5. Stacking Spaces (Drive-Through)

Provide stacking spaces for drive-through facilities on site per the requirements of
Zoning By-law.

16.1.6. Loading Spaces
Provide spaces for loading and unloading of goods per requirements of Zoning By-law.

16.1.7. Aisle Width

Aisle widths providing access to a parking space within a parking area are to be per the
requirements of Zoning By-law.

16.1.8. Driveway Width
Refer to Zoning By-law for driveway requirements for residential uses.
16.1.9. Landscaping

Provide landscape buffer strips to the requirements of Zoning By-laws. Owners are
encouraged to provide attractive landscaping.

16.1.10. Barrier Free Accessibility
The site and building are to be made barrier-free to the requirements of the OBC and AODA.
16.2. Building setback & other requirements

Refer to the Zoning By-law for requirements with regards to building setbacks, lot coverage, frontage
and other zoning requirements.

16.3. Firefighting

Provide fire route(s) to the requirements of the OBC 3.2.5.6, complete with “Fire Route” signs per the
requirements of the Township. Hydrant(s) are also to be provided on site as required to meet the
travel distance requirements of the OBC.

The Owner will be responsible to provide a sufficient volume of water for each of the buildings for
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firefighting purposes, unless otherwise stated by the Township’s Fire Service.

16.4. Fencing

Provide fencing as per the requirements of Zoning By-laws.

16.5. Signs

All signs must meet the requirements of Township, and a permit will be required prior to their
installation.

16.6. Garbage & recycling

Waste containers are to be located as per the requirements of Zoning By-laws and must be
accessible to a typical garbage truck. The Owner is responsible to provide a fenced enclosure as per
Township detail D6 and dumpster(s) for garbage and recycling container(s).

17. Design Requirements

Design shall generally meet the requirements of the above sections, and of the OBC. The Owner may be
required to provide, dedicate and register easements as required for water, sewer, drainage or other
purposes.

17.1. Sanitary Sewers
17.1.1. Sewer Design

Average daily flows are to be calculated from Table 8.2.1.3.B of the OBC where possible, or
from the City of Ottawa Appendix 4-A — Daily Sewage Flow for Various Establishments (see
Appendix “B”) if the latter is more relevant.

Service shall be designed per Section 4.1.4 to accommodate the peak flow. To do so, the
average daily flow is to be distributed over a reasonable time frame (for example, 7 hours for
a school) and a peaking factor will need to be applied.

17.1.2. Other Design Considerations

Sanitary service is to be installed with clean-outs or maintenance holes per the general
requirements of the OBC. Where required, oil & grease interceptors are to be installed per
requirements of the OBC & Sewer Use By-law.

A monitoring maintenance hole shall be required just inside the property line for all non-
residential and multi-residential buildings connections from a private sewer to a Township
sewer.

Each separate building is to be serviced by a separate building sewer; however, if there is
more than one building on a particular lot, the building sewer may connect to all buildings on
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the lot in accordance with the requirements of the OBC.
Provide backwater valves to requirements of OBC (inside the building).

125 mm or 150 mm diameter laterals are to be connected to an existing sanitary sewer as per
OPSD 1006.010 (rigid pipe) or OPSD 1006.020 (flexible pipe) using Kor- N-Tee saddle or
approved equivalent.

Connection shall instead be made at a maintenance hole as described in Section 4.1.6 where
the service is greater than 50% of the diameter of the mainline concrete pipe, or where the
lateral is 200 mm in diameter or larger.

Sump pumps and rainwater leaders may not be connected to sanitary sewers or services.
17.1.3. Approved Materials

Refer to Section 4.1.7 for list of approved materials.
17.2. Storm sewers & culverts

17.21. Sewer Design

Storm runoff is to be calculated with the Rational Method as per Section 4.2.2. Sewer service
is to be sized per Section 4.2.3 to accommodate 5-year storm without surcharging.

Runoff shall also include the design flow from the roof drains (where applicable) as calculated
by the mechanical engineer.

17.2.2. Other Design Considerations

Storm service is to be installed with clean-outs or maintenance holes per requirements of the
OBC and provide backwater valves to requirements of OBC (inside the building).

Downspouts may not be directly connected to the storm sewer or storm service.

100 mm or 150 mm laterals are to be connected to an existing storm sewer as per OPSD
1006.010 or OPSD 1006.020 using Kor-N-Tee saddle or approved equivalent, whereas larger
laterals are to be connected to an existing storm sewer as described in Section 4.2.8.

17.2.3. Approved Materials

Refer to Section 4.2.9 for list of approved materials.

In addition to the above, HDPE pipes and fittings to CSA B182.8 may be used for storm
sewers on private property only.

17.3. Stormwater Management

Urbanization increases impervious surface cover, such as roads, driveways and rooftops. These
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surfaces prevent infiltration of stormwater, which is forced to flow overland, creating significant
erosion, pollution, or flooding problems.

The purpose of managing stormwater is to control the quantity of stormwater runoff to reduce erosion
and flooding, and to improve the quality of runoff to waterbodies and groundwater. As such, on-site
stormwater management will be required for all projects.

For all projects, detailed stormwater management report and calculations are to be provided, and the
following requirements will apply:
e Quantitative control is to be provided per requirements of Section 5.2,
e Qualitative treatment to be provided per requirements of Section 5.3,
e Sizing of stormwater management facility for site plan projects is to be done with the Modified
Rational Method (MRM) as discussed in Section 5.4,

¢ Provide fencing and access as discussed in Section 5.6.

Commercial and Industrial sites, required to have a site-specific Environmental Compliance Approval
(ECA) in accordance with the MECP & EPA requirements is a contingency of the site plan approval. The
stormwater management and grading and drainage plans will form part of the submittals and will include:

e EPA section 9, also known as an Air ECA
e EPA section 27, also known as a Waste ECA
¢ OWRA section 53, also known as a Sewage ECA

17.3.1. Accepted Methods
The following stormwater management methods, or combination thereof, are accepted for use

in the Township:

e Wetlands,

e Drypond,

¢ Infiltration basin where soils permit,

o Qil & grit interceptor,

e Surface storage (maximum depth of 300 mm in parking lots),

¢ Underground storage (concrete tanks, HDPE chambers, oversized pipes, etc.),
¢ Rooftop storage,

e Enhanced grassed swales (on private property only),

e Other forms of LID.

17.4. Watermains

17.4.1. Watermain Design

Water service shall be designed per Section 4.4.1 to accommodate the peak flow. To do so,
the average domestic daily flow is to be distributed over a reasonable time frame (for
example, 7 hours for a school) and a peaking factor will need to be applied.

Average domestic daily flows are to be calculated from Table 8.2.1.3.B of the OBC (as
amended) where possible, or from the City of Ottawa Appendix 4-A — Daily Sewage Flow for
Various Establishments (see Appendix “B”) if the latter is more relevant.

The water service to be sized to accommodate a sprinkler system, where applicable. The
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required fire flow is to be calculated per the Fire Underwriters Survey Water Supply for Public
Fire Protection (1999) or is to be based on the actual sprinkler demand as calculated by the
mechanical engineer. For residential constructions only, fire flow may be capped at 10,000
L/min. Watermain sizing using simplified water service sizing calculations (head loss
spreadsheet) will be acceptable for unsprinklered buildings only. For sprinklered buildings,
watermain sizing shall be using modeling software (WaterCAD, WaterGEMS, EPANET, or
similar).

Township may be able to provide model information (such as theoretical hydrant flow curves
and boundary conditions). In some cases, however, and at the discretion of the Township, the
Owner may be required to conduct hydrant flow test(s) at its cost, to establish available flows
and pressures. All testing is to be coordinated with the Township.

Site plan projects shall have a watermain valve on every water service, located 0.30 m inside
private property.

Connections to existing watermains shall be with a wet tap connection where possible.

17.4.2. Other Considerations

All watermains and water services shall have a minimum cover of 2.4 m. The minimum pipe
diameter shall be 150 mm where private fire hydrant(s) and/or sprinklers are required. Where
private fire hydrant(s) and sprinklers are not required, the minimum pipe diameter shall be 19
mm. longer services and/or higher flows may require larger diameters. In all cases, Engineer
is to confirm sizing.

17.4.3. Approved Materials

Approved materials for watermains and water services shall be as per Section 6.3.

17.5. Grading & retaining walls

Grading and retaining walls shall meet the requirements of Section 11 to 11.6, inclusively.

17.6. Site lighting

Submit lighting calculations to the Township for review. Light levels must not exceed 0.5 lux at the
property line, and sharp cut-off fixtures shall be used to minimize possible lighting glare onto adjacent
properties.

All lighting fixtures are to be LED.

17.7. Utilities

Owner will be responsible for design & coordination of all utilities (Hydro One , communications,
natural gas) as discussed below. The Owner will also be responsible for the relocation of utilities in the
event of any conflict with existing utilities.

The Owner will be responsible for all deposits, fees, etc. and will be required to convey any
easements as may be required for utilities.

70



18. Construction Requirements

18.1. Meetings & Coordination

The Township may require a pre-start Health and Safety Review meeting.

The Owner/Contractor will be responsible for coordinating with Township and affected residents for road
closures, road cuts, watermain shutdowns, etc. as required to complete Works.

Owner/Contractor will also be responsible to coordinate with other authorities (utilities, County, etc.) as
required.

18.2. Inspection requirements

It is strongly recommended that the Owner retain full time professional engineering inspection personnel to
supervise the construction of underground Works (servicing), and part time inspection personnel to
supervise the construction of surface works (curbs, sidewalks, granulars, landscaping, etc.).

At a minimum, an Architect/Engineer will need to provide general reviews per the requirements of the OBC,
and all general review reports are to be forwarded promptly to the CBO. The Township shall also have the
right to inspect the Works at all times.

Lastly, inspection of all Works within Township allowances is mandatory and shall be per the requirements
of Section 5.8.

18.3. Construction testing requirements

With regards to watermains, the following tests and procedures will be required:

e Hydrostatic testing to OPSS.MUNI 441,

¢ Watermain disinfection, flushing and bacteriological testing to AWWA C651. Bacteriological testing
is to be for e. coli, total coliform and heterotrophic plate count, and sampling will need to be witnessed
by the Township and OCWA,

e Watermains are to beswabbed, likewise for storm and sanitary sewers, the following tests and
procedures will be required:

e CCTV inspection on all storm and sanitary sewers per OPSS 409,

e Leakage test for sanitary sewers per OPSS 410,

e Low pressure air testing on all storm and sanitary sewers per OPSS

e Lastly, force mains will require hydrostatic testing to OPSS412.

18.4. Materials testing requirements

The Township does not have any mandatory requirements for testing of materials on private property,
however it is strongly encouraged. Refer to Section.

5.10 for list of recommended tests & related frequency.

Materials testing for all Works on Township allowances is mandatory and shall be per the
requirements of Section 5.10.
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18.5. “As-built” Records

The Owner shall submit to the CBO a certified building location survey prepared by a Surveyor,
including foundation & elevations upon completion of the foundation to ensure interim compliance with
the Zoning By-laws.

The Owner shall submit to the Township one set of PDFs “as-built” road, grading and service
drawings including the location of all Works, certified under seal by a Professional Engineer. The
Owner shall also provide an electronic copy of “as-built” drawings and a copy of all relevant
construction & materials testing results.
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APPENDIX A

Project Flow Charts
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SUBDIVISION PROCESS - STEP BY STEP
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Rewsg drawmgs. and reports. as Peer review by Township or Prepare de5|gr1 drawings, |¢ Te.chnlc.al (pre-des!gn)
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deficiencies <
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Site Plan Control Process- Step by Step

Prepare concept plan and pre- o
consult with Township and the
review team (mandatory)

A

Prepare design drawings, reports as per pre-
consultation meeting to meet requirements of
Township and of other senior agencies

Submit to Township with Township deems

A

completed application form }——»
and applicable fees

application
complete

f
Township Planner contacts Developer to
discuss conditions of the proposal or the

rejection of the proposal

.

Comments are received from
Township Departments and other
agencies

Circulation of application & plans to
Township Departments, other technical
agencies, Council

(_J

H

Applicant may request
appeal to OLT if
proposal has been
rejected or if the
applicant does not
agree with the
conditions imposed

Revise drawings and
reports as required to
satisfy all conditions,
provide cost estimate

Owner may apply for ECA and
.| building permit in advance of Site

Plan approval if Township
engineering review is satisfied

Agreement is
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Site Plan is
approved

Public meeting of
Planning Committee &
Council, if required

Owner signs agreement,

Action by:

Apply for and obtain other approvals,
permits, etc. as needed (cash-in-lieu of
Parking, cash-in-lieu of parkland, etc.)

A

Site Plan
Agreement is
registered on title

engineering fees are paid, Letter
of Credit and insurance
certificate are received

N

Owner

Township of North Dundas

¥

Construction permit can be issued

A 4

Construction / final completion of work

Submit application to Township

for release of financial security,
with applicable documentation

Inspection, list of deficiencies provided

L/

Y

Address all deficiencies

»| Release of financial security
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APPENDIX B

City of Ottawa Appendix 4-A — Daily Sewage Flow for Various Establishments
City of Ottawa Appendix 4-B — Peaking Factor for Industrial Areas

Source: Ottawa Sewer Design Guidelines (2012)
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Ottawa Sewer Design Guidelines

APPENDIX 4-A DAILY SEWAGE FLOW FOR VARIOUS ESTABLISHMENTS

From The MOE Guidelines (* indicates adapted for Ottawa)

UNIT OF DAILY VOLUME IN
ITEM MEASURE LITRES
AIRPORTS
- Not including food per passenger 20
- Catering per meal served 12
- Employees per person 40
ASSEMBLY HALLS
- Where no kitchen or meals provided per person 8
- With varying facilities provided (range) per person 8-36
BAR OR COCKTAIL LOUNGE
- Separate establishment
Minimum food service per seat 125
- Part of a hotel or motel per seat 70
- Customer per customer 8
- Staff per employee 50
BEAUTY SALON per station 650
per person 130
BOWLING ALLEYS
- With no bar or restaurant per alley 400
- With bar and/or restaurant per alley 800
CAMPS
- Day camps — no meals per person 50
- Day & night camps per person 150
- Primitive camps per person 40
- Summer Camps with showers,
Toilets, handwashing & cooking per person 150
- as above without flush toilet per person 75
- Construction camps — Flush toilet per person 200
- No Flush toilet per person 125
- Migrant workers camp — central
Bathroom per person 125
- Youth camps per person 200
- Resort camps —limited pumping per person 200
- Resort comps — non resident staff per person 50
- Luxury camps per person 400
CAMPGROUNDS, TENT AND TRAILER PARKS
Site with water and sewer connection
For recreational vehicles (e.g. trailer
And motor homes)-TRL Sites
¢ Sewer connected to sewage system (SS)
At nearby comfort station (CS) per site 375(475)-425(525)
City of Ottawa Appendix 4-A.1 October 2012
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Ottawa Sewer Design Guidelines

APPENDIX 4-A

DAILY SEWAGE FLOW FOR VARIOUS ESTABLISHMENTS

UNIT OF DAILY VOLUME IN
ITEM MEASURE LITRES
® Sewer connected to a SSother
than the one at SC
- sewage generated at the CS per site 275-375
- sewage to connected SS whenCS
is available per site 100(200)-60(150)
- sewage to connected SS when noCS
available per site 125(425)
Sites with no sewer connections.
Water supplied by a connection or
From a nearby faucet
e sewage generated at a nearby CS per site 275-425
e sewage to vehicle tanks (TRL sites) per site 60(150)-100(400)
o Grey water to nearby Class 2 SS per site 15-25
For more details on designs flows and related assumptions see Section 14-2-16 and Appendix 14.2.1.
Figures in brackets are for tank design.
(CAR) WASH
- Hand wash per car 200
- Truck wash per truck 400
CHURCHES
- With kitchen facilities per sanctuary seat 30
- No kitchen facilities per sanctuary seat 15
- Kitchen wastes — paper service per meal 5
- Kitchen wastes — normal service per meal 15
COUNTRY CLUBS
- Residents per person 375
- Non residents — no meals per person 100
- Showers during use per fixture 1800
- Water closets per fixture 550
- Wash basins per fixture 350
- Urinals — hand flush per fixture 350
- Showers per person 20
- Day staff per person 150
DANCE HALLS
- Hall — washrooms only-per day in use per m? 15
- Dance hall restaurant per seat 125
- Dance hall bar per seat 20
- Dance hall plus restaurant plus bar per patron 150
City of Ottawa Appendix 4-A.2 October 2012
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Ottawa Sewer Design Guidelines

APPENDIX 4-A DAILY SEWAGE FLOW FOR VARIOUS ESTABLISHMENTS

UNIT OF DAILY VOLUME IN
ITEM MEASURE LITRES
DOG KENNELS per closure 75
DINING HALLS — see restaurants
DWELLINGS
- Single family houses, apartments
Condominiums, cottages, etc. per person 350
- Each dwelling unit of - 1 bedroom 275
- Each dwelling unit of - 2 bedrooms 1100
- Each dwelling unit of - 3 bedrooms 1600
- Each dwelling unit of - 4 bedrooms 2000
- Add for each bedroom over 4 per bedroom 300
- Boarding or Rooming houses
without meals or laundry per person 150
- Non resident staff per person 40
- Luxury homes — 4 bedrooms per residence 3000
- Luxury homes — 5 bedrooms per residence 3500
- Luxury homes — add for each
bedroom over 5 500
EMPLOYEES - VARIOUS LOCATIONS
- Factory or plant workers per day or per
shift — includes showers but no
industrial per person 125
- Factory or plant workers asabove
but no showers per person 75
- Various buildings and places of
Employment — e.g. store employees,
Office workers — depends onfacilities per person 75 *
- Medical Office buildings, dental
Offices and medical clinics
- Doctors, nurses & medical staff per person 275
- Office staff per person 75
- Patients per person 25
HOTELS - See Motels
City of Ottawa Appendix 4-A.3 October 2012




Ottawa Sewer Design Guidelines

APPENDIX 4-A DAILY SEWAGE FLOW FOR VARIOUS ESTABLISHMENTS

UNIT OF DAILY VOLUME IN
ITEM MEASURE LITRES
INSTITUTIONS
- Hospitals — including laundry per bed 1400 *
- Hospitals - excluding laundry per bed 550
- Nursing homes & rest homes per bed 450
- Other institutional residences per person 400
LAUNDRY
- Household type automatic washer per fill, wash
Each use and rinse 20
- Household type automatic washer as above plus permanent press 170
Each use
- Laundromat per customer
or per wash 170
- Laundromat per day per machine 2000
- Auto washers in apartment bldgs per machine 1200
MOTELS AND HOTELS
Residential portion:
- With full housekeeping facilities per person 225
- With bath or toilet only (private) per person 180
- With central bath only 150
No residential portions:
- With dining room, add per seat 125
- With bar or cocktail lounge, add per seat 70
- Non resident staff, add per person 40
MOBILE HOME PARKS
- Mobile home — single bedroom per unit 750
- Mobile home — 2 bedrooms per unit 1000
- Mobile home — 3 bedrooms per unit 1200
PARKS, BEACHES, PICNIC GROUNDS,
PUBLIC SWIMMING POOLS**
- Picnic and fairgrounds with
Bathhouses showers andtoilets per person 50
- Picnic and fairgrounds
Flush toilets only per person 20
- Swimming pools & beaches with
Bathrooms, showers and toilets per person 40
i Varies with facilities provided. Based on parks and picnic grounds of about 75 people peracre
City of Ottawa Appendix 4-A.4 October 2012
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Ottawa Sewer Design Guidelines

APPENDIX 4-A

DAILY SEWAGE FLOW FOR VARIOUS ESTABLISHMENTS

UNIT OF DAILY VOLUME IN
ITEM MEASURE LITRES
RESTAURANTS AND DINING ROOMS
- Ordinary (not 24 hour) restaurant per seat 125
- 24 hour restaurant per seat 200
- 24 hour interTownship freeway restaurant per seat 375
- 24 hour interTownship freeway
restaurant with showers 400
- Auto dishwasher and/or waste disposer
- ordinary restaurant per seat 12
- 24 hour restaurant per seat 24
- Kitchen and toilet wastes only per seat 115
- Kitchen and toilet wastes per patron 35%*
- Banquet rooms — each banquet per seat 30
- Drive-in restaurants per seat 125
- Drive-in - all paper service per car space 60
- Drive-in - all paper service per inside seat 60
- Taverns, bars and cocktaillounges
With minimum food service per seat 125
- Night club restaurant per seat 175
SCHOOLS
- Day school with cafeteria, gym
And showers per person 90
- Day school with cafeteria or
Gym and showers per person 60
- Day school without cafeteriaor
Gym and showers per person 30
- Boarding schools per resident 275
- Boarding schools non resident staff per person 50
SERVICE STATIONS
- Car servicing (one service bay) per car 40
- Catch basins in garage floors for
Floor cleaning per basin 375
SHOPPING CENTRES
- Retail stores — washrooms only per square metre
of store area 5
- Retail stores area — parking area per parking space 6
- Retail store area — employees per person 40
- Retail store area — toilet rooms per toilet room 2000
City of Ottawa Appendix 4-A.5 October 2012




Ottawa Sewer Design Guidelines

APPENDIX 4-A

DAILY SEWAGE FLOW FOR VARIOUS ESTABLISHMENTS

UNIT OF DAILY VOLUME IN
ITEM MEASURE LITRES
THEATRES
- Drive-in theatres — no food service per car space 20
- Drive-in theatres with food service per car space 40
- Auditoriums or theatres — no food per seat 20
- Movie theatre per seat 15
MISCELLANEOUS WATER USE ESTIMATES
FOR SEWAGE FLOW COMPUTATIONS
ESTIMATED
WATER SUPPLY
NEEDS PER UNITS
DETAILS UNITS (LITRES)
1. Showers
(a) Golfclubs per person 40
(b)  Public parks, etc. per fixture per hour
of use 575
2.  Water Closets — Public parks, etc. per fixture per hour
of use 150
3.  Wash basins per fixture per day 375
4. Urinals (hand flush)
Public parks, etc. per fixture per hour
Of use 375
5. Whirlpool type baths depends onmake and model.
- Types discharging after
Each use per use 130-680
- Re-circulating type per filling (or discharge) 1300 and up
City of Ottawa Appendix 4-A.6 October 2012
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Ottawa Sewer Design Guidelines

APPENDIX 4-B

PEAKING FACTOR FOR INDUSTRIAL AREAS
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APPENDIX C

Curve Numbers
Source: MTO Drainage Management Manual (1995-1997)
Haestad Methods — Stormwater Conveyance Modeling and Design (2003)
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Design Charts

Design Chart 1.08: Hydrologic Soil Groups

- Based on Surficial Geology Maps

Map Soil Type or Texture Hydrologic
Ref.No. Soil Group
(Tentative)
Ground Moraine
la Usually sandy till, stony, varying depth. Usually B (shallow);
(Most widespread type in Shield). may be A or AB
1b Clayey till, varying depth. BC-C
End or Interlobate Moraine
2a Sand & stones, deep. (May be rough topography). A
2b Sand & stones capped by till, deep. A-C depending on
type of till.
2¢ Sand & stones, deep. (Smoother topography). A
Kames & Eskers
3a Sand & stones, deep. (May be rough topography). A
3b Sand & stones capped by till, deep. A-C depending on
type of till.
3c Sand & stones, deep. (Smoother topography). A
Lacustrine
4a Clay & silt, in lowlands. BC-C
4b Fine sand, in lowlands. AB-B
4c Sand, in lowlands. AB
4d Sand (deltas & valley trains). A-AB
Outwash
5 Sand, some gravel, deep. A
Aecolian
6 Very fine sand & silt, shallow. (Loess) B
Bedrock
7 Bare bedrock (normally negligible areas). Varies according to
rock type.

Source: Ministry of Natural Resources - MNR
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MTO Drainage Management Manual

Design Chart 1.08: Hydrologic Soil Groups (Continued)

- Based on Soil Texture

Sands, Sandy Loams and Gravels

- overlying sand, gravel or limestone bedrock, very well drained
- ditto, imperfectly drained

- shallow, overlying Precambrian bedrock or clay subsoil

Medium to Coarse Loams

- overlying sand, gravel or limestone, well drained

- shallow, overlying Precambrian bedrock or clay subsoil

Medium Textured Loams

- shallow, overlying limestone bedrock

- overlying medium textured subsoil

Silt Loams, Some Loams

- with good internal drainage

- with slow internal drainage and good external drainage

Clays, Clay Loams, Silty Clay Loams

- with good internal drainage
- with imperfect or poor external drainage

- with slow internal drainage and good external drainage

Source: U.S. Department of Agriculture (1972)
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Design Charts

Design Chart 1.09: Soil/lLand Use Curve Numbers

Hydrologic Soil Group
Land Use Treatment or Practice Hydrologic Condition*

A B C D
Fallow Straight row - 77 86 91 94
Row crops " Poor 72 81 88 91
" Good 67 78 85 89
Contoured Poor 70 79 84 88
" Good 65 75 82 86
" and terraced Poor 66 74 8 82
e Good 62 71 78 81
Small grain Straight row Poor 65 76 84 88
Good 63 75 83 87
Contoured Poor 63 74 82 85
Good 61 73 81 84
" and terraced Poor 61 72 79 82
Good 59 70 78 81
Close-seeded Straight row Poor 66 77 85 89
legumes? " Good 58 72 81 85
or Contoured Poor 64 75 83 85
rotation " Good 55 69 78 83
meadow " and terraced Poor 63 73 80 83
" and terraced Good 51 67 76 80
Pasture Poor 68 79 86 89
or range Fair 49 69 79 84
Contoured Good 39 61 74 80
" Poor 47 67 81 88
" Fair 25 59 75 83
Good 6 35 70 79
Meadow Good 30 58 71 78
Woods Poor 45 66 77 83
Fair 36 60 73 79
Good 25 55 70 77
Farmsteads - 59 74 82 86
- 72 82 87 89
- 74 84 90 92

For average anticedent soil moisture condition (AMC II)
? Close-drilled or broadcast.

* The hydrologic condition of cropland is good if a good crop rotation practice is used; it is poor if one crop
is grown continuously.

Source: U.S. Department of Agriculture (1972)
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MTO Drainage Management Manual

Design Chart 1.09: Soil Conservation Service Curve Numbers (Continued)

Hydrologic Soil Group
Land Use or Surface
A AB B BC C CD D

Fallow (special cases 77 82 86 89 91 93 94

only)

Crop and other improved | 66** 70** 74 78 82 84 86

land (62) (68) AMC |

Pasture & other 58* 62 65 71 76 79

unimproved land (38) (51) 81

Woodlots and forest 50* 54* 58 65 71 74

(30) (44) 77

Impervious areas (paved) 98

Bare bedrock draining directly to stream by surface flow 98

Bare bedrock draining indirectly to stream as groundwater (usual case) 70

Lakes and wetlands 50
Notes

(i) All values are based on AMC Il except those marked by * (AMC lll) or ** (mean of AMC II

and AMC 1.
(ii) Values in brackets are AMC Il and are to be used only for special cases.
(iii) Table is not applicable to frozen soils or to periods in which snowmelt contributes to runoff.
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126 Modeling Runoff Chapter 5

Table 5.5 Runoff curve numbers for urban areas (Mockus, 19691

Cover Description Averge Curve Numbers for Hydréogic Soil Group Percent
Impervious
Cover Type and Hydrologic Conditions Areab A B C D
Fully developed urban areas (vegetation established)
Open space (lawns, parks, golf courses, cemeteries, etc.):
Poor condition (grass cover< 50%) 68 79 86 89
Fair condition (grass cover 50% to 75%) 49 69 79 84
Good condition (grass cover> 75%) 39 61 74 80
Impervious areas:
Paved parking lots, roofs, driveways, etc. (excluding right-of-way) 98 98 98 98
Streets and roads:
Paved; curbs and storm sewers (excluding right-of-way) 98 98 98 98
Paved; open ditches (including right-of-way) 83 89 92 93
Gravel (including right-of-way) 76 85 89 91
Dirt (including right-of-way) 72 82 87 89
Western desert urban areas:
Natural desert landscaping (pervious area only) d 63 77 85 88
Artificial desert landscaping (impervious weed barrier, desert shrub 96 96 96 96
with I to 2 in. sand or gravel mulch and basin borders) Urban districts:
Commercial and business 85 89 92 94 95
Industrial 72 81 88 91 93
Residential districts by average lot size:
1/8acre (506 mz) or less (town houses) 65 77 85 90 92
1/4 acre (1,012 m?) 1/3 acre 38 61 75 83 87
(1,349 m?) 1/2 acre (2,023 m?) 30 57 72 81 86
) 4.047 m2 25 54 70 80 85
acre (4,047 m% 20 51 68 79 84
2 acres (8,094 mz) 12 46 65 77 82
Developing urban areas
Newly graded area (pervious areas only, no vegetation) ©
Idle lands (CNs are determined using cover types like those in Table 5.6) 77 86 91 94
a. Average runoffcondition,and {=0.2S.

0

b. Theaverage percenl impervious areashown was11scd to develop the composite CNs. Other assumptions areas follows: impervious areas aredirectly connected to
thedrainage system,impervious areashave a CNof98,and pervious areasare considered equivalentto open spaceingoodhydrological condition.

¢. CNsshown are equivalent to those ofpasture. Composite CNs may be computed for other combinations of openspace “cover type.

d. Composite Ns for natural desert landscaping should becomputed using Figure2.30r2.4(inTR-55)basedon theimperviousarea percentage(CN=98) and the
pervious area CN. The pervious area CNsare assumed equivalentto desert shrub in poor hydrologic condition n.

e. Composite CNstouseforthedesignoftemporary measuresduring gradingand constructionshouldbe computedusing Figure2.30r2.4(inTR-55)based on the
degree of development (impervious area percentage) and the CNs for thenewly graded pervious areas.



APPENDIX D

Township Details and OPSD Standards
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