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FOREWARD; 
 
The City of Welland Municipal Standards design criteria herein presented are intended as a 
guideline to provide a sound engineering basis for municipal servicing and subdivision design, 
to establish uniform criteria of minimum standards for an appropriate standard of living, and to 
improve processing of development applications and agreements in the City.  The criteria are 
intended to reflect public concern over the state of the environment and provide for a greater 
stewardship of our remnant urban natural heritage and landscapes.  Best Management 
Practices shall be implemented in creating ecosystems that are able to support aquatic and 
terrestrial life at all times.  Technological or economical changes which improve or maintain the 
quality of the design will not be ruled out, but must be approved by the City. 
 
This Municipal Standards document is meant to be read in conjunction with City of Welland 
Standard Drawings, and with the Niagara Peninsula Standard Contract Documents.  Changes 
and revisions will be made to the Municipal Standards and Standard Drawings from time to time 
and it is the responsibility of the Developer or Consulting Engineer to obtain and make use of 
the latest versions available at the time of servicing design. 
 
The Developer and or Consulting Engineer are also responsible to ensure that all construction 
work be carried out in full compliance with the current editions of the Occupational Health and 
Safety Act and regulations. 
 
It is the intent of this document for each article to stand alone but also to be read in conjunction 
with other pertinent sections depending on the type of development and or construction being 
carried out. It is the responsibility of the Developer, Consulting Engineer or Contractor to 
familiarize themselves with all aspects of the standards.  
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1 GENERAL REQUIREMENTS 

1.1 Introduction 
The City of Welland through Subdivision Control under Section 51 of the Planning Act, 
encourages well-designed and attractive subdivisions.  This document together with the 
City’s Official Plan, Comprehensive Zoning By-law and various By-laws, provides 
guidelines and outlines the requirements and design standards for subdivision 
developments in the City of Welland. 

The recommended design guidelines and standards are based on considerable 
technical background design approaches and experience in the operation and 
maintenance of municipal infrastructures.  Generally, any variance to the City’s minimum 
standards would require Council approval.  It is recommended that early consultation 
with City staff be arranged prior to adapting any non-standard approach. 

1.2 Legislative Requirements for Subdivision Approval Adapted from the 
Planning Act 

• Subsection 51 (16):  An owner of land or the owner’s agent may apply for 
approval of a plan of subdivision and the approval authority (City) shall permit 
applicants to consult, or may require pre-consultation by by-law. 

• Subsection 51 (17):  Information required to be shown on the draft plans: 

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

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

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

d) the purpose for which the lots are to be used; 
e) the existing uses of all adjoining lands; 
f) the approximate dimensions and layout of the proposed lots; 
g) natural and artificial features such as buildings or other structures or 

installations, railways, highways, watercourses, drainage ditches, 
swamps and wooded areas within or adjacent to the land proposed to be 
subdivided; 

h) the available and nature of domestic water supplies; 
i) the nature and porosity of the soil; 
j) existing contours or elevations as may be required to determine the grade 

of the highways and the drainage of the land; 
k) the municipal services available or to be available to the land proposed to 

be subdivided; and, 
l) the nature and extent of any restrictive covenants or easements affecting 

the land proposed to be subdivided. 
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• Subsection 51 (18):  The approval authority (City) may require additional 
information or material from the applicant if the City deems it necessary and the 
requirements are contained in the Official Plan. 

• Subsection 51 (19):  Timing, Refusal and Response 

a) if the approval agency has not received information and material and the 
fee associated with the application, the approval authority (City) may 
refuse to accept or further consider the application; 

b) within 30 days of receipt of the fees, the approval authority (City) shall 
notify the applicant and the Clerk as to whether the information and 
materials have been provided, or if they have not been provided; 

c) within 30 days of a negative notice, the applicant or the approval authority 
(City) may make motion with the Municipal Board and determine if the 
information and material have in fact been provided, or whether the 
requirement is reasonable. 

d) If no notice has been given per (b) above, after 30 days, the applicant 
may make notice per (c) above; 

e) within 15 days of the approval authority (City) providing an affirmative 
notice per (b) above, or within 15 days of notice to the Municipal Board as 
per (c) above, Council shall give notice in the prescribed manner and 
make the information available to the public. 

• Subsection 51 (24):  In considering a draft plan, regard shall be had among 
other matters, to the health, safety, convenience and welfare of the future 
inhabitants. 

• Subsection 51 (25):  The City (as the approval authority) may impose such 
conditions as deemed reasonable including a condition that land be dedicated or 
the requirements met for park and other public recreation purposes under 
Section 51.1 and/or that such highways, including pedestrian pathways, bicycle 
pathways and public rights of way be dedicated as deemed necessary by the 
approval authority. 

• Subsection 51 (26):  The municipality and the Region may enter into 
Subdivision agreements imposed as a condition for draft approval. 

1.3 Purpose of Subdivision Control 
During the Subdivision Approval process, the City will review design features and co-
ordinate the following: 

• Overall subdivision design 
• Effect on surrounding neighborhood and land uses 
• Lot sizes 
• Parkland requirement 
• Roadway and emergency access geometry 
• Sidewalk and pedestrian access requirement 
• Sanitary sewer, storm sewer and water services 
• Storm water management 
• Utility services and street lighting 
• General grading 
• Streetscape 
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Once a completed Draft Plan of Subdivision Application is received, Integrated Services 
- Planning Division will circulate and process the application through various City 
Departments and government agencies.  This way, Integrated Services - Planning 
Division will be the Owner’s one-stop contact.  Notwithstanding, the Owner is 
encouraged to make its own contacts with different City Departments and other 
government agencies during this process in order to monitor the status of its application 
including Engineering and Recreation and Parks, as well as agencies such as Welland 
Hydro and Welland Transit.  Integrated Services - Planning Division will advise the 
Owner on the status of the proposal and any changes or conditions throughout the 
process.  Subdivision Control ensures the implementation of City and other agency’s 
requirements (e.g. street widening, roadway improvements, drainage, servicing, etc.).  It 
also helps to improve the quality and appearance of the development and ensures the 
availability of municipal services and other amenities to prospective residents of the 
subdivision. 

1.4 Procedure 
Prior to the submission of an Application, the proponent or agent is strongly encouraged 
to attend a preliminary review meeting with City staff in order to identify the information 
and material needed to process the Application.  The application must also demonstrate 
that a pre-consultation meeting or discussion was held with Regional Planning staff. 

If determined appropriate, the Subdivision proposal will be the subject of a limited 
circulation by way of a preliminary Plan of Subdivision in order to scope issues, 
determine compliance (or non compliance) with local, regional and provincial planning 
policies and identify the prescribed information and material. 

Upon receipt of an Application for Draft Plan Approval, the Application will be 
reviewed and determined by Planning staff as to whether the Application is 
complete.  As per Section 51(18) of the Planning Act, Planning staff may require 
other information and material that is considered needed. 
The information, as per Section 51(18) of the Planning Act, may include but not 
be limited to:  Planning & Land Use Justification (Background) Report, 
Preliminary Engineering Report, Environmental Assessment/Impact Statement, 
Archaeological Assessments, Traffic Impact Report, Financial Impact Analysis, 
Urban Design Analysis, Gas Well Analysis, Acoustic Analysis etc.  More 
information can be obtained from Planning staff. 
Until the City has received the information, materials and fees required, the City 
may refuse further consideration of the Application as per Section 51(19) of the 
Planning Act.  The submission of an incomplete Application, together with 
reasons why the Application was considered incomplete will be reported to the 
Applicant as per Section 51(19.1) of the Planning Act. 
Upon receipt of all prescribed information, materials and fees, the Application 
may proceed. 

1.5 Planning and Land Use Justification (Background Report) 

Together with the complete Subdivision Application, prescribed information, 
materials and fees, the Applicant is required to submit a Planning & Land Use 
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Justification (Background) Report.  Said Report should address and/or identify 
the following: 

• Proposed integration of roadways within the subdivision and vehicular and 
pedestrian circulation pattern in surrounding area. 

• Inventory of physical features (wetlands, watercourses, tree stands, etc.) 
on the site and adjacent lands. 

• Inventory of existing and proposed utilities and water, sanitary and storm 
facilities serving uses proposed in the subdivision. 

• Location of parklands and other public lands (other than traveled 
roadways) in the vicinity of the site. 

• Likely uses of all lots and blocks within the subdivision and the number of 
people to be accommodated. 

• Existing public transportation serving the site. 
• Whether the Official Plan and/or Zoning By-law need to be amended. 
• All information provided by Agencies and Departments pre-consulted by 

the Applicant. 
• If a residential development is proposed, location of schools serving the 

subdivision and access routes to those schools. 
• Opportunities for affordable housing provided in the proposed subdivision. 
• Archaeological and cultural heritage features (check with City staff). 
• All information required to satisfy the needs of Provincial Policy (check 

with Regional Planning staff) (i.e., Provincial Policy Statement, Places to 
Grow). 

1.6 Preliminary Development Report 
A Preliminary Development Report prepared by a qualified Engineer may be required 
outlining the servicing viability of the proposed Subdivision at the discretion of City Staff.  
This Report shall identify different options of servicing the development and 
recommends the best alternative consistent with the City’s Master Servicing Plans 
including the estimated costs of servicing works. 

a) Roadway Network 
• Impact of the development on any roads within 2 km of the site. 

b) Sanitary Sewer System 
• Drainage areas and proposed flows; 
• Main Sizing, location and outlets; 
• Treatment facilities and pumping stations (if required). 

c) Storm Sewers and Stormwater Management 
• Drainage areas and proposed flows; 
• Designation of major and minor drainage systems – direction of flow and 

outlet; 
• Stormwater management facilities; 
• Main sizing, location and outlets. 

d) Water System 
• Main sizing, location and looping; 
• Pressure boundaries, booster stations and treatment facilities (if 

required). 
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e) Cost Sharing 
• Any proposed cost sharing schemes. 

1.7 Environmental Impact Study (EIS) 
An Environmental Impact Study MAY be required from a qualified environmental 
consultant to identify potential impact of the Subdivision to existing topography, tree 
coverage and environmental conditions of the property.  Preservation of natural features 
such as wetlands, tree stands, historical sites and natural watercourses may significantly 
affect the proposed development. 

Consistent with provincial policy natural wetlands are to be preserved wherever feasible.  
If the watercourse is required to be engineered, the facility should be designed to have 
natural restoration including tree planting and landscaping. 

A Tree Preservation Plan may be required to protect or retain existing tree stands as 
much as possible.  Grade alteration should be minimized within the development in 
order to attain the desired result of tree preservation. 

1.8 Archaeological Assessment Report 
An Archaeological Assessment of the proposed development MAY be required from a 
licensed archaeologist to conduct an assessment of the site, to ensure preservation or 
resource removal and documentation of any significant archaeological resources found 
on site. 

1.9 Geotechnical Investigation 
A geotechnical investigation shall be required to be carried out by a competent 
consulting engineer in order to assess soils condition with respect to the proposed 
infrastructures and building construction. 

1.10 Parkland Dedication 
All residential subdivision developments require that a minimum of five percent (5%) of 
park spaces be conveyed to the City free and clear of any encumbrance.  
Undevelopable land, stormwater management facilities or hazard lands will not be 
accepted as parkland dedication as such lands cannot be developed for active park 
purposes and may be unsafe for recreational uses. 

Parkland development including grading, sodding or seeding, fencing, landscaping and 
tree plantings or tree preservation shall be covered within the applicable Subdivision 
Agreement.  Parking will be at the sole discretion of the City of Welland. 

In cases where parkland dedication is impractical, cash in lieu of parkland dedication 
may be acceptable.  Cash in lieu of parkland dedication is based upon City Policy.  The 
Owner is responsible to provide the City with a valuation report from a competent and 
qualified appraiser approved by the City. 

1.11 Phasing, Building Types and Zoning 
Plans should indicate the expected phases of a development.  Phasing should be pre-
approved by the City of Welland and should be sized to provide a reasonable number of 
lots.  It is desirable that phasing ensure that there are a very limited number of dead end 
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streets and ensures that a secondary access will be available for emergency purposes in 
and out of the subdivision. 

The subdivision should provide a range of dwelling types consistent with existing zoning 
in place/proposed for the property.  Appropriate clustering of uses is encouraged and the 
more dense the development, the closer it should be to the perimeter of a 
neighbourhood.  Consideration should be given to medium or high-density developments 
to locate on collector or arterial roads. 

The Owner may consider or be required to site various facilities located in a Plan of 
Subdivision.  These may include neighbourhood commercial facilities or, at the request 
of the appropriate agency, an institution.  Such facilities should be appropriately located 
and properly zoned.  In addition, the location of these facilities should consider the effect 
of traffic generation, proximity to parks, parking requirements, etc.  In general, such 
facilities should be located with access to a collector or arterial road. 

1.12 External Services 
All services that are required to be extended to service the subdivision will be the 
responsibility of the Owner to include not only the actual construction, but payment of all 
costs.  Sidewalks may also be required to be constructed outside the limits of the 
proposed subdivision at the expense of the Owner in order to provide continuity of 
pedestrian access from the new subdivision to the existing sidewalk systems.  Design 
and construction of certain facilities or services to accommodate future developments 
may be required and will be the responsibility of the Owner provided such facilities or 
services are not included in the City’s current Development Charges. 

Unless the City has a funding mechanism (Special Area Development Charge, 
Development Charges, Cost Sharing Agreement, Front-End Financing Agreement, etc.) 
in place, the Owner shall, at its own costs, be responsible for all required external 
services including the upgrade of existing roads abutting the subdivision to urban cross 
section or to an acceptable standard required by the City. 

Any off-site servicing required to allow the subdivision to proceed shall be the Owner’s 
responsibility at their own costs.  The City may entertain an Agreement with the Owner 
under Section 10 of the Municipal Act or alternatively, a front-ending Agreement. 

1.13 Subdivisions 
The subdivision cost estimate shall be an Attachment of the Subdivision Agreement, and 
shall be used as the calculation basis for securities posted by the Owner. 

The Owner shall provide the City with Financial Securities to cover 50 percent of the 
total cost of construction (including the cost of all public services, landscape, engineering 
and contingency fees, off-site services and H.S.T. were applicable).  If there is no Pre-
Servicing Agreement, no work may commence on the site until the Subdivider's 
Agreement is executed by all parties, all legal documentation is received by the City and 
Financial Securities are in place with the City.   

Periodic reductions in the Financial Securities may be authorized upon the completion of 
various stages of the subdivision. 
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1.14 Security Requirements 
(1) The Owner shall deposit with the City Treasurer security in the amount of 50% of 

the estimated total cost of all the works, including engineering design and 
supervision costs plus H.S.T. in the form of: 

a) an irrevocable letter of credit satisfactory to the City Treasurer from any 
financial institution approved by the City Treasurer in accordance with 
City Policy upon which the City may draw funds without the consent of the 
Owner; or 

b) currency in Canadian funds. 

(2) The said security deposit may be reduced from time to time as the works 
progress by amounts which will leave the amount of the security deposit equal to 
10% of the original estimated total cost of the works, plus the sum of the 
estimated amounts of the works yet to be completed; plus works completed and 
not paid for; 

(3) Save as otherwise provided herein, the said security will be utilized by the City 
for the purpose of applying it to pay for the cost of any works that are deemed to 
be in default. 

(4) When a cash deposit is given, the City Treasurer shall deposit same in a 
Chartered Bank or subject to Section 286(1) (b) of The Municipal Act, 2001, as 
amended, in any similar financial institution, and the Owner shall be entitled to 
any interest or dividends earned thereupon as and when they become payable 
but only on the amounts taken as security of the works. 

(5) The City shall, from time to time, review the sums deposited by the Owner and 
the City may, from time to time, demand an increase in the sums deposited in 
accordance with increases in the actual cost of performing the works required.  
The Owner shall deposit such further and other sums as the City deems 
reasonably necessary to ensure the completion of the outstanding works and 
protection of the City from default of the terms of the subdivision agreement. 

(6) Upon the assumption of a subdivision and return of the normal securities of a 
development and in the case where there is a storm water management facility 
(SWMF) that accepts the effluent from a development, the developer shall submit 
a $25,000 security, as a letter of credit or cash, for the maintenance of the 
SWMF until such time as the City assumes the SWMF infrastructure and all 
maintenance periods have expired. If there is an existing SWMF that accepts run 
off from a proposed development and such development is constructed after the 
assumption of the SWMF, the developer shall deposit the sum of $10,000 
security (as above) as guarantee for the maintenance of the SWMF during 
construction.  

1.15 Cash Payments 

1.15.1 Perpetual Maintenance Fees 
The City of Welland has developed a policy to deal with maintenance of 
landscape elements installed by owners and placed within public lands. 

A Maintenance Fee Policy enables the City to collect ‘Perpetual Maintenance 
Fees’ from owners when a Subdivision Agreement is entered into for landscape 
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design elements placed on City property.  These ‘Fees’ are required to offset 
costs for long-term maintenance, potential removal, and/or replacement.  
Maintenance Fees will be applied to design elements in the landscape, including 
but not limited to, subdivision entry features/walls, decorative perimeter fencing, 
and planted traffic islands. 

The ‘Fee’ will be held specifically to pay for maintenance, removal and/or 
replacement of those elements ultimately assumed by the City.  The ‘Fee’ 
amount is based upon the type of materials utilized in the construction of the 
element.  The ‘Fee’ will be collected as cash or certified cheque, and will be non-
refundable.  The City will have the ability to remove the design element in the 
event that, after assumption of the Subdivision, the design element maintenance 
costs are exceeded.  Warning clauses in purchase and sale agreements are 
necessary to ensure the future homeowner is made aware of this. 

Any element subject to the Perpetual Maintenance policy must be itemized 
separately within the landscape cost estimates. 

1.16 Security Reductions 
Security Reductions may be requested throughout the construction of the subdivision.  
Each reduction request must be made by the Engineer of record in writing to the City 
and include the Owner’s Statutory Declaration of payment of accounts and the 
Consultant’s statement of work that remains outstanding and work that has been 
completed. A statutory declaration from the contractor that performed the work shall also 
be submitted stating that all payments have been received. Application does not 
automatically mean a guaranteed reduction will take place. 

Security reduction will not be utilized until inspections of the public services have been 
completed and any deficiencies repaired to the satisfaction of the City. 

Security reductions will be based on the cost estimate included in the Subdivision 
Agreement. 

1.17 Maintenance Period(s)   
In subdivision Agreements, maintenance periods shall be in accordance with the 
agreement. The two maintenance periods are the Primary and Secondary maintenance 
periods. Primary servicing, as a rule of thumb, shall be items such as water mains, 
sewer mains (including services) and base roadways and hydro servicing including 
appurtenances. Basically anything underground will be considered Primary services. 
Secondary services are considered to be everything above ground or curbing, top 
asphalt, sidewalks, trees, boulevards etc. 

1.17.1 Process to Start Maintenance Period 
Prior to the commencement of the Maintenance Period for primary services, the 
Owner shall: 

Arrange for an inspection by the City of all primary services.  Prior to the 
inspection, all services shall be cleaned and all sewers flushed. The sewers shall 
be examined by closed circuit television inspection. The Engineer of Record shall 
submit the video inspection to the City for review and acceptance. Any repairs 
shall be carried out immediately and the affected sewers video inspected again. 



THE CORPORATION OF THE CITY OF WELLAND 
MUNICIPAL STANDARDS  Page 1-9 
 

The Engineer of Record shall ensure that all noted deficiencies be rectified to the 
satisfaction of the City. When all of the deficiencies are rectified, the City will 
establish a date for the commencement of the Maintenance Period. 

1.17.2 Owner’s Responsibilities During the Maintenance Period(s) 
During the maintenance period(s), the Owner shall be responsible for the 
maintenance of all public services and new parks, if applicable.  As the end of the 
maintenance period(s) approach, the Consultant shall arrange for an inspection 
of the works where necessary.  Any deficiencies noted are to be rectified to the 
satisfaction of the City.  When the Consultant is satisfied that the work is 
complete and acceptable, the City shall be notified, and a final inspection with the 
City shall be arranged. 

If, in the opinion of the City, it is necessary to make emergency repairs 
immediately to remediate damage or hardship to persons or property, the City 
may enter the development site, without notice, and make any repairs deemed 
necessary.  The cost of any emergency repairs shall be borne by the Owner as 
invoiced by the City.  Unpaid invoices will be deducted from the Owner’s Letter of 
Credit if payment has not been made within 30 days. 

1.18 Assumption 

1.18.1 Process for Assumption 
Following completion of all construction and expiration of the Maintenance 
Period, the Owner may request Assumption of the subdivision through his 
engineer of record.  A circulation for clearance is distributed to Departments 
within the City as well as the following agencies, as required: 

• Niagara Peninsula Conservation Authority 
• Welland Hydro 
• Regional Municipality of Niagara 

All deficiencies noted by the various Agencies must be rectified prior to 
Assumption. 

Prior to Assumption, the Consultant shall request a final inspection of all public 
services by the City, and shall correct all deficiencies to the satisfaction of the 
City. 

Note:  Inspection for landscape works will not be conducted after October 31 or 
before May 1. 

1.18.2 Requirements for Assumption 
A Statutory Declaration is to be supplied by the Owner, verifying the payment of 
all accounts pertaining to the construction of the subdivision. 

The Consultant is to certify that all subdivision works have been constructed 
according to the approved plans and specifications including a final storm water 
management analysis and submission of the computer files.  (All SWM facilities 
are subject to approval by the City.) 

All SWM facilities are to be cleaned, brought back to their original state and 
certified as to their design depths and volumes prior to assumption. 
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The City is provided with a maintenance manual detailing recommended 
maintenance procedures and frequency. 

All lot grading must be submitted and certified by the Engineer of Record. 

Video and visual inspections of the storm sewers must be carried out to the 
satisfaction of the City.  As a minimum, video inspections must be conducted at 
time of Building Permit application and prior to Assumption.  A visual inspection 
is required at start of the Maintenance Period, prior to top asphalt. If the 
development video inspections are more than 5 years old the sewers shall be 
video inspected again and inspections submitted for review and approval. Any 
deficiencies shall be immediately remedied. 

Certification by a registered Ontario Land Surveyor that all control S.I.B.’s, all 
easement I.B.’s and all City dedicated land I.B.’s have been confirmed or re-
established. 

Certification by the Acoustical Engineer that all noise attenuation features have 
been constructed or installed as per the approved Acoustical Report, if required. 

Confirmation shall be given from the City Solicitor that the Owner’s Solicitor has 
submitted all records of the transference of easements, reserves and municipal 
lands. 

Acceptance of all works under the jurisdiction of other agencies such as Welland 
Hydro, Region of Niagara, Niagara Peninsula Conservation Authority and 
Ministry of Transportation Ontario. 

Parkland, walkway, open space conveyance, woodlot and/or cash-out shall be 
resolved and/or cash-in-lieu of parkland to the satisfaction of the City. 

Parkland Construction by Owner to City satisfaction including all certifications, 
product warranties, manuals and inspections as required. 

All landscaping within the R.O.W. shall be to the satisfaction of the City including 
the provision of securities or cash-out, where applicable. 

As-built mylar and digital files shall be submitted as required. 

When all work has been completed to the satisfaction of the City, a report will be 
forwarded to Council recommending Assumption of the works.   

1.19 Acceptance for Risk Assessed Lands for Conveyance to the City 
The acceptance of the Risk Assessed (RA) lands shall be based on the following: 

1.19.1 General 

• The City may, under the conditions noted below, accept contaminated 
lands that have been risk assessed, and where a Record of Site 
Condition which includes the risk assessment and the risk management 
plan, have been approved by the MOE;  

• The City’s decision is final regarding whether the lands are acceptable 
from an environmental perspective for conveyance to the City; 

• The decision to accept risk assessed land shall be determined by 
Council; 
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• The site condition standards must meet the standards of the intended 
land use or the most sensitive adjacent land uses, whichever are more 
stringent; 

• Any deviation from the above policies and/or the following conditions will 
require approval by Council. 

1.19.2 Conditions 

• Only in-situ contaminated materials are to remain in the lands to be 
conveyed (i.e. new contaminated soil cannot be imported and buried in 
the lands to be conveyed); 

• All Phase I and Phase II Environmental Site Assessment reports, the Pre-
Submission Form (PSF), risk management plan, CPU, if any, and Record 
of Site Conditions (RSC) will be submitted to the City for peer review and 
concurrence; 

• The owner will be responsible for all costs associated with the peer 
review; 

• The PSF must consider the future use of the conveyed lands including 
construction workers in trenches as potential receptors, and the presence 
of underground municipal services and private utilities; 

• There is to be no risk management measures or Certificate of Property 
Use (CPU) associated with the conveyed lands that will impact or restrict 
the intended use of the lands or will result in any significant future cost 
implication to the City;  

• MOE approval of the RA and acknowledgement of the RSC for the 
conveyed lands are required; and 

• Affidavit of Consultant RSC. 

1.19.3 Gas Wells 
The development of lands may encroach upon the existing gas wells located 
within the City.  The geotechnical investigation shall include the evaluation of in-
situ gases and a mitigation plan developed, should encroachment be determined. 
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2 SUBMISSIONS - SUBDIVISIONS 

2.1 General 
 Prior to the preparation and execution of a Subdivider's Agreement, the City of Welland 

requires a complete submission of Engineering Drawings and Specifications to be provided 
by the Owner's Consulting Engineer to the City's Infrastructure Services - Engineering 
Division for their technical review and comment. 

A complete submission constitutes the following items: 

  a) A Letter of Retention; 

  b) Engineering Design Brief; 

 c) Engineering Drawings (digital format); 

  d) Contract Documents; 

  e) Construction Cost Estimate; 

  f) Proposed Construction Schedule. 

2.1.1 Niagara Peninsula Conservation Authority Pre-screening Criteria 
The Niagara Peninsula Conservation Authority (NPCA) works in partnership with 
municipalities to ensure that new development create no flood or erosion problems 
associated with lakes, rivers and streams. 

To ensure timely processing of subdivisions, it is recommended that consultation be 
undertaken with the NPCA prior to the submission of the subdivision requirements 
referenced in Section 4.1 General. 

2.2 Letter of Retention 
 The Owner is required to retain the services of a qualified Consulting Engineer to lead the 

team of professionals for the design and provide contract administration and construction 
supervision of all municipal services and projects.   

 A Letter of Retention can be a standardized form or a formal letter, from the Owner to the 
City, indicating the name of the company retained the services to be provided and the 
appropriate contact personnel.   

 A sample Letter of Retention is presented in Appendix B, 'Schedules'. 

2.3 Engineering Design Brief 
 The engineering design brief is a technical report summarizing the intent of the project, and 

outlines the design assumptions, calculations, supporting documentation and references to 
previous studies, for each component of the development. 

 The design brief shall also address all conditions of Draft Plan Approval including the co-
ordination of all approvals from various agencies. 
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2.4 Procedure 

2.4.1 First Submission of Engineering and Landscape Design 
The following shall be submitted as one package: 

 a) Two (2) complete sets of drawings including:  Refer to Section 3.4. 

 b) A Letter of Retention to the City from the Owner indicating the name of the 
qualified Consulting Engineer has been retained for the design and 
complete general construction supervision of all municipal services. 

 c) A Letter of Retention from the Owner indicating which Geotechnical 
Consultant has been retained to supervise all filling operations and the 
installation of bedding and backfill in all trenches within road allowances and 
easements, furthermore the Geotechnical Consultant will perform sufficient 
tests to certify to the Owner and the City that the installation and compaction 
of bedding, backfill and all engineered fills is in compliance with the City's 
specifications. 

 d) A Letter of Retention from the Owner indicating which Landscape Architect 
has been retained for the design and complete general construction 
supervision of all landscape works. 

 e) Two (2) complete sets of detailed cost estimates for all grading and 
construction of municipal services. 

 f) Two (2) sets of the Ministry of Environment application forms for approval of 
storm sewers (internal and external) and storm water management pond 
works.  These shall be completed by the Engineer and signed by the 
Owner.  The City will complete the storm sewer approval section and 
forward the forms to the consultant.  The Region of Niagara shall also be 
supplied with the Storm Sewer Design Sheets and all applicable plans. 

NOTE:  The MOE applications will not be forwarded to the Region or MOE until the 
City has conceptually approved the storm sewer design for the development. 

NOTE:  This subdivision will not be reviewed until a complete package is received.  
The City will return a marked-up set of drawings with the City's comments to the 
consultant.  The City will provide a letter summarizing their comments and if 
clarification is required a meeting with the City can be arranged. 

2.4.2 Final Submission of Engineering and Landscape Design 
The following shall be submitted as one package: 

 a) The marked-up 1st submission drawings.  

 b) Four (4) complete sets of drawings as outlined in Section 4.4, revised as 
required following the first submission. 

 c) Four (4) complete sets of revised cost estimates. 

 d) Copies of applications for approval to all ministries, authorities and 
agencies, as they pertain to the particular development. 

 e) Certification of compliance with EA Schedule "A" for private projects. 
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 f) The original mylar sheets for signature.  After signature, the mylar will be 
returned to the Consulting Engineer.  Prints of these City approved drawings 
will be the only ones used for construction. 

 g) One (1) complete set of contract documents including tender forms and 
specifications. 

 h) A complete set of design drawings in AutoCad format. 

 

2.5 Engineering Drawings 

2.5.1 General 
Engineering Drawings shall be prepared in accordance with Section 4 – Drafting 
Requirements. 

2.5.2 Procedure for M.O.E Approval 
 1. Owner or Consultant submits four (4) copies of completed application forms 

for storm, sanitary or water works. Submission must include: 

 a) Letter or Form of Transmittal; 

 b) Engineer's Report; 

 c) Supporting documentation - servicing study, charts, graphs, etc.; 

 d) Plan and profile drawings (including key plan); 

 e) Contract Specifications - detail drawings and standards; 

 f) General and Drainage Area Plans; 

 g) Design sheet and computations; 

 h) Environmental Assessment Exemption Affidavit (when appropriate); 

 i) Corporate Business Return (for private developments). 

 2. Upon City approval of sewer and water mains, the Consultant submits two 
(2) applications including a certified cheque for associated fees, to 
Regional Niagara for review under the transfer program and one (1) 
application to the local M.O.E. office. 

 3. Region makes necessary policy checks and submits application and data to 
the M.O.E. with a recommendation. 

 4. M.O.E. reviews submission and issues Certificate of Approval if 
requirements are met. 

 5. Owner or Design Consultant submits four (4) copies of completed 
application forms for stormwater management. Upon City approval, the 
Design Consultant submits one (1) application including all fees directly to 
the M.O.E. Approvals and one (1) duplicate application and attachments to 
the local M.O.E. District office for issuance of the Certificate of Approval. 
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2.6 Contract Documents 
 Upon final Engineering submission for approval of the Engineering Drawings and prior to 

tendering, two (2) copies of the Contract Documents for the project are required to be 
provided to the City of Welland Infrastructure Services - Engineering Division for its review. 

Prior to commencement of construction of services, three (3) copies of the Contract 
Documents, two (2) with signatures and prices and one (1) without signatures and prices, 
plus six (6) sets of complete contract drawings are required to be provided to the City's 
Infrastructure Services - Engineering Division. 

The Contract Documents shall include all addenda and the Form of Tender, five (5) million 
dollars liability insurance with the City and Design Engineer as additional insured, 
performance bond, labour and material payment bond and Worker's Compensation Board 
clearance. 

2.6.1 Additional Documents Required 
 Upon execution of Subdivider's Agreement by Owner and Chargee(s), 

Agreement to be returned to Integrated Services - Planning Division with the 
following: 

• All securities; 
• Cash payments; 
• All legal documents; 
• Letter from Welland Hydro-Electric System Corp. stating Agreement 

entered into and security in place; 
• One (1) signed contract; 
• One (1) set final Contract drawings; 
• Certificate of Insurance from the Owner naming the City and Region of 

Niagara as additional insured ($5 Million); 
• Certificate of Insurance from the Contractor naming the City and Region 

of Niagara as additional insured ($5 Million); 
• W.S.I.B. Clearance Certificate; 
• Notice of Project; 
• Notification from Welland Hydro-Electric System Corp. re: Agreement; 
• Written clearance from all agencies 

2.6.2 Preparation of Subdivider's Agreement 
(Contact Integrated Services - Planning Division) 
The draft of the Subdivider's Agreement will be prepared by City of Welland 
Integrated Services - Planning Division and forwarded to the Owner for execution. 

Prior to the preparation of the draft Agreement, Intergrated Services - 
Planning and Department Division must be in receipt of the following 
information:  

 a) A letter indicating the name of the person and/or company with whom the 
Subdivider's Agreement will be executed the signing authority and 
respective position; 

 b) Letter indicating name of any new chargee, etc.  The name, address and 
telephone number of the Owner's Lawyer; 

 c) Current PIN Sheet; 
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Two (2) copies of the Draft 'M' Plan and Draft 'R' Plans as well as in digital 
format. 

In addition to the above, the submission of the following documents must 
accompany the contract documents prior to the preparation of the Subdivider's 
Agreement: 

• Four (4) copies of reference plans for any easements to be granted 
to the City and two (2) copies of same in digital format; 

• Four (4) copies of final (M-Plan) for registration and two (2) copies of 
same in digital format; 

2.6.3 Niagara Peninsula Standard Specifications (All City Projects) 
The Niagara Peninsula Standard Specifications (NPSS) was developed in order to 
standardize construction practices relating to road and municipal services contracts.  
The NPSS has taken into account existing specifications at the provincial level 
(OPS) and at the Municipal level.   

The NPSS is intended for use in conjunction with the Ontario Provincial 
Specifications (OPS).  It is also intended that the special needs of projects can be 
accommodated through the use of supplementary special provisions. 

The City of Welland requires the use of NPSS for all Capital projects and 
construction contracts within the City. 

2.7 Cost Estimate 
 An itemized cost estimate for the construction of all works in the form acceptable to the City 

of Welland (refer to Appendix B) is required along with a breakdown of any items 
designated to be cost-shared. 

 If actual tendered prices are being submitted (excluding H.S.T.), a factor of 1.10 is to be 
applied and the new total factored by 1.03 to obtain the cost estimate for purposes of the 
Subdivider's Agreement. 

 A proposed construction schedule for all construction activities is to be provided to the 
City's Infrastructure Services - Engineering Division. During the progress of the work, any 
revisions to the original schedule shall be forwarded to the City. 

2.8 Construction Requirements 
 An itemized cost estimate for the construction of all works in a form acceptable to the City 

of Welland is required along with a breakdown of any items designated to be cost-shared.  
The format of the cost estimate is provided in Appendix B, 'Schedules' - Cost Estimate. 

 If actual tendered prices are being submitted (excluding H.S.T.), a factor of 1.10 is to be 
applied and the new total factored by 1.03 to obtain the cost estimate for purposes of the 
Subdivider's Agreement. 

2.9 As-Constructed' Records and Drawings 

2.9.1 General 
 a) Construction Records Service Location Plans  
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  Upon preliminary acceptance of services, the required location plans for as 
constructed measurements are to be completed on the City of Welland 
Standard Service Location Records and submitted to the City's 
Infrastructure Services - Engineering Division showing all necessary details 
for underground service installations. 

  One reproducible copy of each location plan is to be submitted to the City.  

  Construction Records location plans are required for the following: 

i. Sanitary Sewers 

• Location of service tie connections at the main line sewer are 
to be dimensioned along the mainline sewer from each 
maintenance hole; 

• Location of service cleanouts (City porojects) at street line 
are to be dimensioned from the lot corners and the elevation 
of the service invert at street line is to be recorded. 

ii. Storm Service and Catchbasin 

• Location of service and catch basin lead tie connections at 
the mainline sewer are to be dimensioned along the mainline 
sewer from each maintenance hole; 

• Location of services at street line are to be dimensioned from 
the lot corners and the elevation of the service invert at 
street line is to be recorded; 

• Catch basin locations are to be dimensioned as a distance 
along the storm sewer from the nearest maintenance hole 
and the elevation of the catch basin rim and lead invert 
recorded. 

iii. Watermain Valves, Tees and Appurtenances and Water Services 

• The location of watermain valve box and valve chambers are 
to be dimensioned up or down the road from the nearest 
maintenance hole and an offset distance from the centreline 
of the road or back of the curb; 

• Water service main stops are to be dimensioned along the 
alignment of the water main from the nearest valve and curb 
stops and boxes are to be dimensioned from lot corners. 

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

 b) Construction Records Drawings 

 “Construction Records" drawings constitute the original Engineering 
Drawings which have been plotted again to show "Construction Records" 
conditions.  The "Construction Records" drawing, mylar and a copy of the 
AutoCAD drawing files (or DWGS Format if AutoCAD file unavailable) on a 
CD shall be submitted to the City for their permanent records 

 c) As stated, final measurement location plans are to be completed and 
submitted at time of preliminary acceptance of services.  "Construction 
Records" drawings are to be submitted to the City Infrastructure Services - 
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Engineering Division for checking, no later than six (6) months after 
preliminary acceptance of top asphalt 

2.9.2 Construction Records Field Survey 
The "Construction Records" revisions shall be based upon a "Construction 
Records" survey of all the development services and shall include a field check of 
the following items: 

 a) Location of maintenance holes for utilities;  
 b) Location of catch basins;  
 c) Location of hydrants;  
 d) Location and ties to valve chambers and valve boxes;  

e) Location of streetlights; 
 f) Maintenance hole inverts; 
 g) Pipe Inverts;  
 h) Distance between maintenance holes;  
 i) Special maintenance hole details;  
 j) Catch basin inverts.  

2.9.3 Construction Records 
Drawings 

  The "Construction Records" drawings for all the Municipal Services shall 
incorporate all revisions found in completing the "Construction Records" field survey 
and include a check of the following items and incorporation of the necessary 
revisions. 

 a) Percent grade - sewers;  

 b) Invert elevations - sewer at maintenance holes, at plugs for future 
extensions;  

 c) Top of pipe and/or invert elevations - watermains, where necessary (ie. 
where water main has been varied from normal depth requirements) in field, 
to avoid conflict with other buried services;  

 d) Top of watermain and sanitary sewer at centreline of creek crossing; 

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

 e) Pipe type, class and bedding;  

 f) Service connections at street line- sanitary, storm and water;  

 g) Label "Construction Records Drawings" (shown in revision column with 
date), and on cover sheet;  

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

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

 j) Street names shall be in conformity with the registered plan or as 
approved by the City. 
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3 PRE-SERVICING 

3.1 General 
Under circumstances where this type of agreement is authorized, the Owner is required 
to deposit Financial Securities to cover the following costs, at the discretion of the City: 

50% of the value of all on-site works plus 100% of the value of all off-site works, 

Securities may be required for the preservation of existing vegetation. 

No work may commence on the site until the Agreement is executed by all parties and 
Financial Securities are in place with the City. 

No periodic reductions will be authorized for Pre-Servicing Agreements until the value of 
the site works is less than 50%.  When the Owner enters into a Subdivision Agreement 
with the City, adjustments to the Financial Securities required shall be made at that time. 
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Notes 
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4 DRAFTING REQUIREMENTS (all developments) 

4.1 General 
 a) Drawing size shall be Al (596mm x 841mm) (digital format); 

 b) Plan and Profile 

• horizontal metric scale shall be 1:500 
• vertical metric scale shall be 1:50; 

Plan and Profile drawings will not be required for Site Plan submissions. 
Topographic plans or Site Plans are only required. Profile drawings are not 
warranted for Site Plan applications. 

 c) Metric scale for general plans shall be a minimum of 1:1000; 

 d) Original material used for all drawings shall be mylar matte surface on 
working side or equivalent (submission of mylar drawings only required 
upon submission of construction records); 

 e) All drawings shall be neat, legible and completed in ink; 

 f) All engineering drawings must contain the City standard title block, a key 
plan, north arrow, current revision status, and be stamped by a Professional 
Engineer licensed to practice in the Province of Ontario; 

 g) All sewers, watermains, maintenance holes, maintenance hole numbers, 
pipe diameter, direction of flow, pipe class and bedding, and service 
connection shall be shown on all drawings; 

 h) Where plans require more than one drawing, match lines shall be provided, 
showing both reference drawing numbers, preceding and following, plus 
station; 

 i) Servicing drawings must clearly label existing services distinctly from 
proposed services by label and by line type. 

 j) In Site Plan submissions all existing infrastructure and existing structures 
shall be shown in greyscale and opaque. All proposed works and 
construction shall be solid and shown darker than existing to proposed 
works to stand out from existing. 

 k) Upon submission of the subdivision design drawings the Consultant shall 
provide and submit a set of either CAD drawings or a set of drawings in 
PDF format. 

4.2 CAD and GIS’ 
Computer-Aided Design (CAD) shall be used to generate all engineering drawings.  
Vector format “DWGS” files with no X-Refs shall be supplied to the City.  This data shall 
be supplied when “as-builts” are submitted for assumption.  Storm sewer, sanitary sewer 
and watermain information must be on a separate layer. 

4.3 Geodetic Control 
Where required, a digital drawing file with the following spatial characteristics shall 
accompany development applications: 
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 Map Projection: Universal Transverse Mercator 
 Horizontal Datum: NAD83 Zone 17 North 

Horizontal Units: Metres 

The graphics in the drawing must be geographically positioned to third order accuracy. 
The City’s horizontal control network (UTM NAD83) may be used as a control reference 
and can be accessed on the City of Welland Internet Map Server at the following web 
address: 

 http://gis.welland.ca/wims/login.asp 
 user name: survey 

password: control45 

These online survey control maps contain the following information for each control 
point: 

UTM Northing  (eg. 4759528.62 metres) 
UTM Easting  (eg. 643968.44 metres) 
Marker Type (eg. GPM, SCP, BM) 
Marker ID (eg. SCP-517) 
Elevation (eg. 179.812) 
Description (eg. “Has old curb stop type cover with steel T bar.”) 

 The City will no longer disseminate digital copies of the parcel boundary graphics.  

4.4 List of Drawings 
A complete set of engineering and landscape drawings shall include: 

a) Title Sheet 
b) General Plan of Services 
c) General Notes 
d) Composite Utility Plan 
e) Streetscape Plan 
f) Signal Wiring Plan and Signalized Intersection Plan 
g) Sanitary Drainage Plans 
h) Storm Drainage Plans 
i) Park/Open Space Concept/Grading Plan (as required) 
j) Subdivision Grading Plans 
k) Plan and Profile Drawings 
l) Street Lighting and Electrical Distribution 
m) Detail Sheets 

4.4.1 Title Sheets 
The Title Sheet shall include the following: 

a) Name of the Development 
b) Name of the Owner 
c) City of Welland 
d) Name of the Consulting Engineer 
e) Key Plan at scale of 1:10,000 indicating the location of the proposed 

development and the proposed new street alignment 
f) Index to each drawing constituting the complete set indicating drawing 

number and title 
g) Approvals. 

http://gis.welland.ca/wims/login.asp�
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4.4.2 General Plan of Services 
To a scale of 1:1000, showing the following: 

a) Roads, lots and their numbers 
b) Sanitary and storm sewers including pipe diameter and direction of flow 

and SWM facilities (where applicable) 
c) Watermains, hydrants and valves 
d) Maintenance holes and catchbasins 
e) Culverts and easements 
f) Existing streets and services surrounding the development and their 

relation to the proposed work 
g) Location and description of all available benchmarks. 

4.4.3 General Notes Sheet 
This sheet shall list the following notes: 

a) General City of Welland design criteria that apply to all sheets.  The 
pertinent notes for the project can be extracted from the design criteria 
chapter (i.e. lot service, pipe sizes, curb type, CB grate type, etc.) 

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

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

4.4.4 Composite Utility Plan 
In lieu of Municipal Consents and/or PUCC applications for individual utilities, the 
applicant is required to submit Composite Utility Plans which are plan drawings at 
a scale of 1:500 showing; road layout, all underground services/utilities, all above 
ground appurtenances to the services, all street furniture including sidewalk, all 
street trees, and driveways.  The plan must include all utility structures/buildings. 

The plans must be stamped/signed and dated by all utilities and the consulting 
engineer prior to submission to the City for review and approval. 

Note:  The City will not issue Building permits until these plans have been 
submitted and approved. 

4.4.5 Streetscape Plan 
Traffic Control Plan(s) to be drawn to a scale of 1:1000 or larger and shall show 
land uses, road layout, sidewalk, bicycle paths, bicycle lanes, multi use trails, 
entrances to parks and open space areas, signage for bicycle circulation, 
pedestrian routing, storage and tapers for turn lanes, street name signs, traffic 
control signs including no parking signs, stop bars and other painted lines, on-
street parking (0.5 parking spaces per lot) and any traffic calming measures (if 
proposed/required). 

4.4.6 Signal Wiring Plan and Signalized Intersection Plan 
Should traffic signals be required, a separate Signal Wiring Plan; and Signalized 
Intersection Plan showing location of all poles and mounted hardware, 
handwells, ducts/cables, the controller, and full turn lanes (storage and taper).  
The plans shall be submitted at a scale of 1:500. 
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4.4.7 Phasing Plan 
If a plan of subdivision is to be developed in stages, a Phasing Plan showing 
current and future phases is to be prepared at a scale of 1:1000 or larger.  The 
City may request various scales in order to create composite plans with other 
developments. 

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

The Phasing Plan’s function must be substantiated with an interim Stormwater 
Management and Traffic Report (and other reports as required by the City). 

4.4.8 Sanitary Drainage Area Plan 
 To a scale of 1:1000, unless otherwise approved by the City, showing the following: 

 a) Proposed sanitary sewers, maintenance holes and appurtenances, 
indicating grade, pipe size, length of each section of pipe and direction of 
flow; 

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

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

4.4.9 Storm Drainage Plans 
Storm drainage plans are to be drawn to a scale of 1:1000 or larger.  If large 
external drainage areas are to be detailed, a separate External Drainage Area 
Plan is to be produced.  A scale of 1:5000 is acceptable for an External Drainage 
Plan and is to indicate the total area to be drained by the proposed storm sewers.  
The Storm Drainage Plan is to be compatible with the Grading Plan and must 
indicate the following: 

a) Existing contours (0.5 m intervals) 
b) Drainage patterns of adjacent lands and a breakdown of contributing 

external areas, 
c) The run-off co-efficients and area of tributary areas internal and external 

to the development for each section of the storm sewers within the 
development, 

d) Direction of run-off (overland flow) 
e) Street Names 
f) Maintenance hole and Catch basin Numbers 
g) Sewer Sizes 
h) Directions of flow in the sewers 
i) Any catch basins or swales, on lots, parks or blocks, required to accept 

storm runoff 
j) Complete major and minor storm systems. 

4.4.10 Park/Open Space Concept Plans and Grading Plans 
Park/Open Space Concept Plans are to demonstrate that the proposed park 
facility program, including buffers, can be satisfactorily achieved.  Park facility 
program will be provided by Parks and Recreation staff.  Also, space should be 
provided for grading and drainage requirements and trails (ie. benched areas 
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with tributary buffers and/or SWM ponds for future trail installation).  A Park 
Grading Plan will ensure that the drainage can work with proposed facilities as 
shown on the Park Concept Plan.  Both Park Concept Plan and Park Grading 
Plan are to be to a scale of 1:500. 

4.4.11 Subdivision Grading Plans 
Grading plans for all lots and blocks are to be drawn to a scale of 1:500 showing 
existing contours (0.5 m intervals), established from elevations taken in the field 
and/or from the City’s base mapping. 

4.4.11.1 Existing Elevations At: 
a) the corners of each lot and block 
b) external elevations extending to a minimum 30 m perimeter 

external to the Plan 
c) flow direction for external drainage 
d) the base of all large trees 10 cm or more in diameter plus their 

drip line, and the composite drip line of all contiguous vegetated 
areas such as woodlots, hedgerows, etc. 

e) regular intervals within any woodlot or other natural blocks where 
deemed necessary to determine the effect of grade change on 
tree preservation. 

4.4.11.2 Proposed Elevations At: 
a) intervals along the centreline of all proposed roads (maximum 20 

m spacing); the slope of each road section is to be noted 
b) all high points (split drainage, rear and side yards, top and bottom 

of slopes) 
c) the corners of each lot and block 
d) 15 m intervals along cut-off swales and ditches 
e) the exterior grade at the front and rear of each structure 
f) any other points necessary to present a proper picture of the 

proposed drainage scheme including tops of catch basins and 
bottoms of swales and associated easements 

g) critical transition points adjacent to walkways or existing lots or 
(provide section details where useful) 

h) top of grate and invert elevations for rear yard catch basins. 

4.4.11.3 Other Required Information: 
a) street furniture including road structures (catch basins and 

maintenance holes, fire hydrants, hydro transformers and street 
lights) 

b) direction of gutter flow at catch basins 
c) direction of overland flow routes including points of outlet and 

ponding limits for the 100 year event 
d) label all lots with a drainage type and refer to a detail on the detail 

drawings 
e) indicate existing trees and proposed tree saving limits; indicate 

provisions for the preservation of any existing trees where 
identified for retention 
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f) detail retaining walls and structures were required, including top of 
wall and bottom of wall elevations 

g) show all fencing, easements and noise attenuation structures 
h) indicate the regulatory flood limits of watercourses 
i) provide percent grade where swales are at a minimum slope or 

are otherwise critical 
j) specify run vs. rise ratio where slopes are created with a slope 

greater than 10% (Note:  maximum slope = 3:1) 
k) a minimum basement elevations to be 0.3 m above the 100 year 

hydraulic grade line, or, as an alternative, specify the use of sump 
pumps with backflow preventors. 

4.4.12 “Plan and Profile” Drawings 

4.4.12.1 General Requirements 
a) All plan and profile drawings are to be drawn to a horizontal scale 

of 1:500 and a vertical scale of 1:50. 
b) Where two or more sheets are required for one street, match lines 

must be used and there are to be no overlaps or duplication of 
information. 

c) Where intersecting streets are shown on a plan and profile 
drawing, only the diameter of the pipe and direction of flow of the 
intersecting sewers are to be shown.  This also applies to 
easements for which a separate plan and profile drawing has 
been drawn. 

d) Pavement designs for the particular roadway are to be indicated 
on the plan and profile drawing or on the General Notes Plan. 

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

f) Where roundabouts are provided, a plan and profile drawing shall 
indicate detailed design dimensions including radius, lane width, 
etc.  The roundabout design shall be in accordance with the TAC 
Design Manual. 

4.4.12.2 Plan View 
The following information and details are to be included: 

a) Key plan, legend, street names, block/lot number and frontage 
dimension, block/lot type (single, semi, multiple), servicing 
locations for storm, wastewater and water, all existing and 
proposed sewers and watermains, maintenance holes, catch 
basins, valve chambers, hydrants, sidewalk, centreline chainage 
(every 20 m), north arrow (true and construction), road allowance 
and pavement dimensions, curb radii, easements, reserves, road 
sections where clarification is required, detail gutter grades on 
large radius bends and cul-de-sacs (minimum 0.75%), light 
standard and transformer locations. 

b) Only the type and diameter of the sewers are to be indicated on 
the Plan view. 
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c) Provide a phasing and construction schedule that shows the 
works required to mitigate sediment contamination of affected 
creeks, adjacent lands, and storm sewer systems and how they 
are to be staged. (Erosion and sedimentation control) 

4.4.12.3 Profile View 
a) The type of public service (existing and proposed wastewater or 

stormwater), the diameter, length, grade and class of pipe are to 
be shown on the profile portion of the drawings only. 

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

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

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

e) Provide all vertical curve data on the top of the profile view. 
f) Provide existing and proposed maintenance hole details, including 

size, OPS Standard, pipe inverts at entry and exit, drop structure 
details.  Indicate safety platforms and elevations where required. 

g) Plot the 100 year hydraulic grade line. 
h) Provide detailed information for all outfalls external to 

development. 

4.4.13 Streetlighting and Electrical Distribution Drawings  
 (For additional details, refer to Section 13.) 

 To a scale if 1:1000, showing the following: 

 a) Roads, lots and their numbers; 

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

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

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

 All designs shall be in accordance with the "Guide for Design of Roadway Lighting" 
as developed by the Transportation Association of Canada (TAC). 

4.4.14 Construction Details 
 Any particular detail drawing referenced on any of the preceding drawings or any 

additional particular drawing required by the Engineer. 

4.4.15 Individual Lot Grading Plans (Sitings) 
Detailed Lot Grading Plans (2 copies) must accompany all building permit 
applications.  Building permits will not be issued until the Consultant has 
approved the subdivision Grading Plan. 
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4.4.15.1 Information Required on Individual Lot Grading Plan(s) 
The individual grading plans must be in conformance with the overall 
Subdivision Grading Plan, as approved. 

Sitings for single homes and semis shall be prepared as one lot per sheet 
at a scale of 250:1.  Sheet size of 8.5” by 14”. 

Sitings for townhouse blocks shall be prepared as one block per sheet at 
a scale of 250: 1.  Sheet size of 11” by 17”. 

Provide a title block with the name of building/Owner/subdivision/ 
registered plan number, lot number and municipal address (if available), 
architect/designer company, scale of drawing and date of preparation. 

The plan is to show the following:   

• elevation of culverts, drainage ditches, sidewalks and easements 
• location of approved erosion and sedimentation controls 
• location of sump pump and discharge point 
• the existing elevations as per topographic survey indicating 

existing buildings, drainage patterns and finished first floor 
elevations for all buildings on adjacent lands 

• the surface runoff for all adjacent and proposed lots using arrows 
to show the direction of flow 

• the house type and elevations of the finished first floor top of 
foundation wall, basement floor and underside of the footings 

• the proposed elevations at the lot corners, landings, garage slab 
and all entrances (indicating the number of risers), the existing 
roads and catchbasins 

• the location, length and percent slope of proposed driveways 
• type and details of proposed retaining walls, including top and 

bottom of wall elevations 

All elevations are to be referred to a geodetic City benchmark. 

Note:  Lots submitted within unassumed subdivisions must be approved 
by the Owner’s Engineer for conformance to the overall subdivision 
design.  The individual lot grading plans must be stamped with the 
following wording prior to being reviewed by the City: 

“We certify that the proposed grades are correct, and that the lot 
grading of the subject lot is in conformity to the approved 
subdivision lot grading plans and City standards and will not 
adversely affect an adjacent property.” 

4.4.16 As-Built Drawings 
“As-built” drawings are required of individual Lot Grading Plans and constitute the 
original mylar engineering and landscape drawings which have been revised to 
include “as-built” conditions.  The “as-built” drawings shall be submitted to the 
City for the City’s permanent records upon completion of construction and prior to 
the request for the City to initiate the assumption process. 

The “as-built” revisions shall be based upon an “as-built” survey of all the 
subdivision services and works. 
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4.4.16.1 “As-Built” Drawing Requirements 
The drawings must indicate the following information: 

• House connections – location and invert at the property line 
• “As-built” drawing (shown in revision column with date) 
• All construction notes shall be removed 
• The registered plan number must be shown on the plan view of 

each drawing as well as the General Plan/Underground Services 
Plan 

• Lot and block numbers shall be in conformity with the Registered 
Plan 

• Street names shall be in conformity with the Registered Plan 
• All easements to be verified and provide Reference Plan and PIN 

Numbers 
• All street trees and planting areas including revisions to species, 

quantity and condition 
• Record of timing for planting, including date of replacement 

planting if applicable. 

4.4.16.2 Digital Data/GIS Compatibility 
“As-built” drawings shall also be submitted in a ‘DWG’ Digital Format and 
satisfy the requirements in sections 4.2 and 4.3 inclusive. 

4.4.16.3 Acceptance of “As-Built” Drawings 
The City will review each submitted drawing.  Drawings shall be revised if 
discrepancies are found or insufficient details are provided. 

Prior to assumption of the plan, a complete set of mylar shall be 
submitted along with the digital files (see drawing requirements for digital 
format). 

Parks and Recreation will require “as-built” drawings of all park and 
blocks, to be constructed by the City, when conveyed to the City, which 
may be prior to Assumption.  A legal and topographic survey of the blocks 
should contain the following information: 

• Spot elevations taken on a 5 m grid for all park blocks unless 
otherwise specified; 

• Water, storm, electrical, sanitary (if applicable) servicing locations 
and connections; 

• All invert, rim elevations for services, pipe sizing and gradients; 
• Complete topographic information of all structures (including 

paved areas, trails, and parking lots), vegetation, and landform 
within the block. 
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5 SUBMISSIONS – SITE PLANS 

5.1 General 
The City of Welland has compiled this information to assist applicants wishing to develop 
land within municipal limits and to ensure that the development of land within the 
municipality is conducted in an orderly, timely and appropriate manner. 

5.1.1 Purpose of Site Plan Agreement 
The purpose of this information is to provide a means in which to allow the 
Corporation of the City of Welland to participate in the overall design of 
development within the community and set out minimum guidelines in order to 
achieve the following: 

1) to ensure compliance with all municipal by-laws, policies and regulations 
(i.e. Zoning, Official Plan, other government agencies, engineering 
standards, etc.); 

2) to ensure that development proposals are constructed and maintained as 
approved; 

3) to preserve and enhance the natural qualities of the site; 
4) to control the placement and provision of required services; 
5) to provide for the optimum utilization of community facilities and services; 

and, 
6) to ensure compatibility with the character of abutting and/or adjacent 

uses. 

5.1.2 Authority 
Section 41 of the Planning Act, R.S.O. 1990 provides for a municipality to 
implement Site Plan Control.  The City of Welland has passed By-law #9973 
placing the whole of the City under Site Plan Control. 

5.1.3 Site Plan Review Procedure 
A detailed circulation and review process is carried out by City Staff from various 
Departments of the City as well as outside agencies.  Its purpose is to review 
Site Plan applications for compliance with City requirements, through the 
Integrated Services – Planning Division.  All inquiries on Site Plan submissions 
should be directed to the attention of the Planning Technicians Integrated 
Services – Planning Division. Staff will direct development-related questions to 
the appropriate Department(s) for review and response.  Should the need for a 
meeting arise, staff will make all necessary arrangements. 

5.1.4 General Policies and Requirements for All Development Proposals 
A. Cost 
Lands shall be developed at the expense of the Owner(s) and only in accordance 
with the registered Site Plan Control Agreement. 

B. Change of Agent 
 Should the Owner(s) change Agents during the Site Plan process, a notice in 

writing must be forwarded to the Integrated Services – Planning Division prior to 
further transactions occurring. 
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 The Engineer of record must provide certification of works prior to change or 
Owner(s) must provide written commitment from any new Engineer of record to 
certify installations installed to date. 

 NOTE:  If correspondence is required to be forwarded to any other 
interested parties please specify on Site Plan Control Application (refer to 
Appendix B, 'Schedules'). 

 C. Building Permits 
 As Site Plan Control requirements are applicable law under the Building Code 

Act a building permit cannot be issued until a Site Plan Control Agreement has 
been approved by the City.  However, in order to expedite building permit 
issuance applicants are encouraged to submit a building permit application after 
the City has responded to the first submission and all City comments have been 
addressed in revised drawings.  Prior to making building permit application, the 
applicant must consult with the Integrated Services – Building Division 
concerning the Building Permit Application Checklist. 

 D. Site Plan Agreement/Minor Change 
 The requirements of the Site Plan Control Agreement run with the title of the 

subject property and the Owner is obliged to fulfil the terms of the Agreements 
and to finalize and maintain all works in accordance with the Agreement. 

 Should, at any point in time, the Owner(s) desire to add a new building(s) or 
structure(s), or change the physical development of the property in any manner 
beyond what is provided for in the registered Site Plan Agreement or that shown 
on the “approved development plans”, or a new agreement, an application for 
Minor Change to the Site Plan Agreement may be required.  Owners should 
check with the Integrated Services - Planning Division as to the nature of any 
proposed changes to determine which form of approval may/may not be 
necessary. 

 E. Legal Requirements 
 Prior to execution of the Site Plan Control Agreement, the following 

documentation must be submitted to the City: 

• A copy of the most recent deed and PIN sheet showing how the current 
Owners hold title to the property. 

• A Letter of Credit (in the City of Welland format), cash or certified cheque 
in an amount to the satisfaction of the City. 

• Cash or Certified Cheque for any prepayments/fees/inspections. 

• Direction from Applicant how they want to appear on title, i.e. numbered 
company, company name, personal, etc. 

• Disclosure of any encumbrances, specifically mortgages/chargees that 
appear on title, or mortgages/chargees that have been discharged in the 
past six (6) months.  Failure of the Applicant to disclose such information 
results in unnecessary delay, as registration cannot proceed until that 
status of the encumbrance is ascertained.  The name(s) and position(s) of 
the signing authorities of all titleholders to the property having the 
authority to bind their respective corporation, company, etc. 

• Deeds for lands to be deeded to the City, if required. 
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• A certificate of clearance from an Ontario Land Surveyor stating that he 
has reviewed the survey information and that it is correct as presented. 

F. Irrevocable Securities (i.e. Letter of Credit) 
 An Irrevocable Letter of Credit in the form approved by the City Treasurer, 

certified cheque or cash in the amount of 50% of all proposed on-site and off-site 
works to be performed (excluding the costs for the construction of any proposed 
building(s) and cost for sewer and water servicing along the right-of-way unless 
otherwise noted) is to be submitted to the Corporate Services – Finance Division 
through Integrated Services - Planning Division prior to the execution of the 
Agreement.  A City of Welland work permit for all work within municipal Right-of-
Way shall be required. 

 The Letter of Credit will be required at the time of the execution of the 
Agreement/Amendment/Minor Changes. 

 G. Tariff of Fees 
 Submission fees are required for processing Site Plan Control applications 

including additional costs for processing subsequent submissions, Site Plan 
Control Agreement Amendments and Minor Changes.  The appropriate fees are 
listed in Appendix B, 'Schedules' – Tariff of Fees and Other Charges. 

 H. Works on Municipal Right-of-Ways 
 A Road Occupancy Permit shall be required for all work within municipal Right-

of-Way.  All servicing work on City road allowances must be constructed by City 
of Welland forces unless otherwise approved by the City, and the costs 
associated with same are to be paid to the municipality at the building permit 
application stage in accordance with Appendix B, 'Schedules' – Tariff of Fees 
and Other Charges. 

 I. Reports and Designs 
 All reports and designs (i.e. Noise Reports, Traffic Impact Study, Geotechnical 

Report, Stormwater Management Reports, etc.) for proposed developments must 
be completed, signed and stamped by accredited professionals in the specific 
field of which the report or design was requested. 

 J. Cost Estimates 
 An itemized cost estimate for all proposed on-site, and off-site, works will be 

submitted at second circulation.  Each specific item is to be broken down into 
estimated quantities and unit prices per item (refer to Appendix B, 'Schedules' – 
Cost Estimate). All figures shall be based on current construction costs. 

 The itemized cost estimate must reflect all proposed on-site and off-site works to 
be performed excluding: 

 a) proposed buildings; 
 b) sewer and water services within the municipal right-of-way which are to be 

performed by city forces. 

 The cost estimate shall be provided to the City of Welland Integrated Services – 
Planning Division for circulation and review. 

 

 K. Lot Grading and Drainage 
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 The Owner shall not permit any grading or change in elevation or contours of the 
land which could result in the obstruction of natural or artificial drainage courses, 
discharge of surface water on adjacent lands or public highways or a detrimental 
visual or physical impact in adjacent properties or drainage to sanitary sewers 
(DS).  Where the proposed grading or change in elevation will damage the 
natural drainage pattern, the Applicant has to provide clear evidence that these 
changes will not result in the blockage of natural drainage, ponding of water on 
adjacent properties or the discharge of surface water on the adjacent properties 
or highways.  All surface water collected on the site must be discharged into an 
outlet approved by the agency having jurisdiction. 

This Detailed Lot Grading Plan shall be prepared and certified by a Professional 
Engineer or an Ontario Land Surveyor. The Owner’s or his Consultant shall submit 
the Lot Grading Plan for review and approval to the City. 

 

 L. Municipal Addressing (Multiple Family Residential Buildings and 
Commercial and Industrial Sites) 

  (i.e. Apartments, Townhouses, Multiple Attached Dwellings) 
• Signage Requirements: 
• a unit numbering identification scheme is to be posted at each entrance to 

the development; 
• signage should be in keeping with the architecture of the building(s); 
• unit numbering signs are also to be posted on end units of building 

blocks; 
• letters on signs must be of a minimum size so as to be clearly visible and 

discernible at a distance of 90 metres; 
• Addressing will be approved and assigned by Integrated Services - 

Planning Division. 

Note: Adhering to the unit numbering identification scheme will allow 
emergency vehicles and visitors to immediately determine the location 
of a particular unit(s) within a building complex. 

5.2 Procedure for Submission of Site Plan Applications 
STEP 1 – Initial Consultation and Discussions 

 The City requires a preconsultation meeting before the formal submission of a Site Plan 
Control Application.  The Applicant/Agent should contact the Integrated Services – 
Planning Division once he/she is ready to discuss the proposed development.   The 
preconsultation meeting provides an opportunity to discuss the development proposal, 
identify any preliminary concerns or issues with the proposal, and determine what is 
required for a complete application (i.e. studies, drawings, fees, etc.).  Where 
appropriate, the preconsultation meeting may require the involvement of the Region of 
Niagara and/or the Niagara Peninsula Conservation Authority. 

 A letter summarizing the discussion at the preconsultation meeting will be forwarded to 
the Applicant/Agent to provide an opportunity to address any comments/requirements 
prior to formal submission of a complete Application. 

 Prior to the formal submission of the application the owner shall employ the services of a 
consulting engineer and confirm the viability of the proposed development in relation to 
infrastructure (servicing) capacities that will be provided by the City of Welland. All 
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services shall be reviewed for the ability to support the type and size of the proposed 
development. This shall be submitted to the City in report form or letter form as a 
minimum. 

 

 STEP 2 – Completion and Submission of Formal Application and Plans 
 Site Plans must be stamped or otherwise reviewed by an Ontario Registered Architect or 

an Ontario Registered Professional Engineer where a new building/addition requires 
such professional design pursuant to the Table 1.2.1.1.[C] of the OBC. 

 If the development is to be phased, the plans submitted should indicate the expected 
phases of development.  

After the pre-consultation meeting with the City of Welland, the Applicant/Agent is 
required to submit a Site Plan Application Form (see Appendix B 'Schedules' – Site Plan 
Control Application), and 10 (minimum) sets of development plans to the Planning 
Division. 

 The development plans are to include: 

• General Site Plan 
• Landscaping Plan 
• Building Elevations 
• Site Servicing 
• Site Grading Plan 
• Traffic Control Plan 
• Existing Conditions Plan 
• Reposrts/Studies 
• Other Plans as required 

The application, fees, drawings and related reports/studies are to be submitted to the 
Integrated Services - Planning Division.  The applications must be accompanied with the 
following: 

• a cheque/cash for the required application fee made payable to the Treasurer of 
the City of Welland (see Appendix B, 'Schedules' - Site Plan Control Application 
for applicable fees); 

• all drawings, reports and studies must be stamped and signed by the required 
professionals; 

• all digital data/plans (i.e. CAD working drawings) are to be submitted on CD with 
each submission; 

• all development plans should be bound and in separate sets.  Sheet sizes should 
not exceed ANSI “D” size sheets, i.e. 24” x 36”. 

• All plans shall be prepared in accordance with the City of Welland GIS standards. 
Please refer to Section 4.3 - Geodetic Control. 

STEP 3 – Application Review and Circulation 
 Once the application and supporting material is received, staff will review same and if 

the submission is in order will begin the first circulation.  The Applicant will be notified if 
the application is incomplete. 



THE CORPORATION OF THE CITY OF WELLAND 
MUNICIPAL STANDARDS  Page 5-6 
 

 Once the review is completed and if changes to the proposal are necessary, the 
Applicant/Agent will be formally notified of the required changes in writing indicating the 
revisions required for a second submission of plans. 

 Questions concerning any comments should be directed to the Integrated Services – 
Planning Division and/or affected Departments as necessary. A second meeting can be 
arranged to address any issues relating to the first circulation of drawings. 

 Subsequent Submissions 
Once the required revisions are made to the plans, the Applicant/Agent shall resubmit 
the appropriate sets of the revised plans. Additional plans may be required depending on 
the agencies/departments required for approval. 

Note: 
The number of plans to be submitted may vary on the nature of the subsequent review 
or department/agencies requiring further plans for review. 

Resubmitted plans and materials will be circulated to the various Agencies or 
Departments for further comment.  Upon approval of the plans, the Applicant/ Agent will 
receive a formal letter with instructions and materials required for final plan approval. 

STEP 4 – Approval of Development Plans 
Once all plans have been finalized, the following material is required to be submitted for 
final plan approval. 

• one (1) CD with digital drawing in an AutoCAD format. 
• ten (10) sets of rolled bound full size plans. 
• ten (10) sets of legal size (8.5 x 14) reductions. 
• Letter of Credit in amount determined by the cost estimates. 
• A separate cheque for any applicable prepayments/fees/deposits.   

NOTE: 
All final plans are to incorporate City of Welland final approval stamps (refer to Appendix 
B, 'Schedules' - City of Welland Final Approved Stamps). 

 STEP 5 – Site Plan Agreement Document Preparation 
 Once the final development plans are received, a Site Plan Control Agreement is 

prepared.  These documents, together with the final development plans, are then 
reviewed by City Staff and, once complete, are forwarded to the Applicant/Agent for 
execution. 

 A Site Plan Control Agreement is a legal document normally consisting of legal text and 
accompanying development plans. 

 It is imperative that the text of the Agreement and the development plans are accurate 
since the documents are registered on title and are binding upon current and future 
owners of the subject property. 

 It is the Applicant’s responsibility to review the document and to obtain all required 
information, including the signatures of all mortgagees that appear on title.  After the 
Applicant reviews the document, the signed copies and development plans are to be 
returned to the Integrated Services – Planning Division. 
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STEP 6 – Execution of Site Plan Control Agreement 
 On the return of the Site Plan Control Agreement documents, the General Manager, 

Integrated Services - Planning Division may execute the Agreement on behalf of the 
City.  Copies of the Agreement are subsequently sent to the relevant City Divisions.  The 
documents are registered, and a copy is then sent to the Owner and an original copy is 
filed with the City Clerk. 

 STEP 7 – Letters of Credit and Reductions 
 The purpose of the Letter of Credit, which is required at execution of the Agreement, is 

to provide the City with assurances that the site works and other obligations will be 
completed in accordance with the terms of the Site Plan Agreement.  An Irrevocable 
Letter of Credit in the amount of 50% of the Total Works (including Engineering Fee and 
Contingency and H.S.T.) is required (see NOTE section).  If the work required by the 
Agreement is not completed as required in the Agreement, the Letter of Credit or portion 
thereof will be retained until the deficiencies are remedied.  Upon failure of the Owner to 
remedy the situation to the satisfaction of the City, the City may choose to cash and/or 
draw upon the Letter of Credit, or portion thereof, to have the deficiencies corrected. 

 The City will release portions of the Letter of Credit as work proceeds in accordance with 
the Agreement.  Prior to any reduction of the Letter of Credit or cash deposit, the City 
shall require Schedule ‘C’ to be signed by the Project Designer (i.e. Professional 
Engineer/Architect), as applicable, and the Owner stating that the works with respect to 
the proposed reduction in Letter of Credit have been completed in accordance with the 
Site Plan Agreement.  If any elements of the works have been constructed contrary to 
the Agreement, revised plans shall be submitted by the Project Designer detailing the 
changes which have been made and the reasons behind the changes. 

 The City will review the changes to determine if they are acceptable and whether or not 
a Minor Change or a new Agreement is required.  If the changes are acceptable and no 
Amendment/Minor Change is required, the City will then inspect the site to determine 
whether or not a reduction in the Letter of Credit is justified. 

 If justified, staff will notify the Corporate Services – Finance Division to reduce the Letter 
of Credit.  If the changes are not acceptable, a Minor Change is required to reflect the 
changes, no reduction in the Letter of Credit respecting the changes shall occur until all 
changes are approved by the City. 

 The City will retain a portion of the Letter of Credit (10%) until the project is complete. 

 Note: 
 It is critical, when constructing, to adhere to the approved Development Plans.  All 

Owners must ensure their Project Supervisor/ Contractors have the approved and 
registered Site Plan Agreement in their possession.  Frequently, Owners do not relay the 
approved information to the Builders resulting in developments which are not 
constructed in accordance with the approved building plans and subsequently resulting 
in the Owner’s ability to get his Letter of Credit returned or reduced. 

 No reduction in the Letter of Credit and/or City Inspection of the subject property will be 
carried out until at least 50% of the total works have been completed as listed in 
Appendix B, 'Schedules' – Cost Estimate which is attached to the Site Plan Control 
Agreement. 
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 Once greater than 50% of the total works have been completed a reduction in the Letter 
of Credit may be requested by completing and submitting Schedule ‘C’ which is attached 
to the Site Plan Control Agreement for review and approval. The City shall hold 100% of 
the remaining outstanding deficiencies. 

5.3 Development Plan Requirements for Approval of Plans and Drawings 
All drawings are to have a title block containing the name and address of the project, the 
lot and plan number, drawing name and number, scale, date and City of Welland 
approval stamps.  All development plans, excluding building elevation plans, shall be co-
ordinated using 1 master plan. 

5.3.1 General Site Plan  
 Details of development to be included on the plan:  (these items below must be 

incorporated in a Land Use Schedule/Coverage Table); 

• Net lot area; 

• Maximum building coverage; 

• Maximum gross floor area of existing and/or proposed building(s) including 
specific uses by type (i.e. commercial, floor area devoted to public use, 
residential, warehouse/storage, etc.); 

• Maximum building height; 

• Maximum number of units, if residential; 

• Required and actual number of parking spaces provided – calculations are to be 
shown indicating parking spaces required based on actual floor area of specific 
uses; 

• Parking station coverage; 

• Minimum number of loading spaces; 

• Existing and/or proposed zoning; 

• Rentable space (for residential apartment buildings); 

Note: 
• For information regarding any of the above items, please refer to City of Welland 

Zoning By-law 2667 (as amended) or Township of Crowland By-law 1538 (as 
amended), as applicable; 

• Floor plans/cross-sectional diagrams are not to be shown on the general Site 
Plan.  If these plans are required by a Department, they are to be filed with the 
Integrated Services – Planning Division.  The existence of these plans in the 
Agreement could result in difficulties at the building permit issuance stage. 

The General Site Plan must include: 

• Key plan showing site location; 

• City of Welland final approval stamps; 

• Scale; 

• Drawing Sheet Identification (i.e. Sheet 1, 1A, etc.); 
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(NOTE:  Stamps should be located on right side of plans within title block border 
area and should be similar in size to those indicated to allow for proper signing 
and legibility.) 

• Property boundaries, bearings and distances including all perimeter dimensions 
in metric; 

• Adjacent property owned by the Applicant or in which the Applicant has an 
interest; 

• The location of existing and proposed buildings, including accessory buildings, 
sheds, etc.; 

• Location or outline of existing buildings on adjacent properties; 

• Location and height of existing and proposed fencing including privacy fencing or 
screening.  All parking stations containing more than four (4) parking spaces 
abutting a Residential District or building require perimeter fencing in accordance 
with Section 5.28(e) of Zoning By-law 2667 (as amended).  All fencing is also to 
comply with the City of Welland Fence By-law; 

• Curbing/curve radii at all street access and driveway intersections; 

• Dimension and label all existing and proposed curb cuts and curb depression 
fills; 

• Building dimensions shall be indicated as “more or less” (+/-); 

• Existing and proposed sidewalks including depressions in sidewalks to grade 
level for handicapped access; 

• Building blocks to be numbered with number of units (i.e. Building No. 2, 4 
dwelling units); 

• Existing and proposed exterior amenity areas; 

• Existing and proposed location of outdoor garbage storage areas screened to 
City of Welland standards; 

• North arrow (the drawing must be oriented to have a vertical north line or as 
closely as possible); 

• On-site lighting; 

• Hydro transformers; 

• Any existing or proposed 1 foot reserves; 

• Any other relevant data (i.e. location of snow piles during winter months); 

• Identification of subsequent phases of the project and how services will be 
provided. 

a) Zoning By-law Requirements: 
• Yard dimensions (front, side and rear) for all buildings and structures 

existing and proposed setbacks are to be shown as actual dimensions 
from nearest property line to foundation walls; 

• Front, side and rear lot lines (designated); 

• Existing and proposed loading doors and bays, loading areas and 
intended truck traffic; 
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• Existing and proposed roadways, driveways and parking areas with 
reference to surface treatment (i.e. gravel or asphalt);  

 (Off-Street Parking Requirements – parking spaces shall be made 
accessible for ingress and egress by means of a hard surface lane or 
right-of-way or street) 

• The Geometric Design Standard for Parking, City of Welland Bylaw 6246, 
shall be used in the design of parking facilities for all Site Plan 
developments; 

• Parking calculations based on use and floor area.  All proposed uses to 
be shown are to be selected from a permitted use list in the application 
section of the Zoning By-law; 

• Provision for parking for physically disabled persons.  Designated barrier-
free parking spaces should be located as close as practical to the main 
building entrance without requiring persons to cross traffic aisles or other 
parking spaces to access the building.  A concrete or equal sidewalk shall 
be provided from every space to the main building entrance. The required 
amount of spaces are calculated on the total overall parking for the site; 

• Indicate Zoning of the subject property and abutting/adjacent properties; 

• Vegetation not to exceed 0.9m in height within a sight triangle or day 
lighting triangle. 

 b) Building Code/Fire Code Regulations  
• Traffic circulation and Fire route signs/lanes including proper lane widths, 

turning radii and sign locations (any lanes to be designated as fire route 
lanes are to be clearly shown and approved by the City Fire Department); 

• Existing and proposed location of any exterior walkways, stairs, 
escalators, building entrances; 

• All new buildings (except buildings used as townhouses only) are 
required to provide barrier-free accessibility.  Consideration must be given 
to providing a barrier-free path of travel from the parking area to the main 
entrance door, such as provisions for illumination, signage, etc., in 
accordance with Section 3.8 of the Ontario Building Code; 

• Indicate if the building is classified under Part 9 of the Ontario Building 
Code (OBC) (generally buildings less than 600 m2 in footprint), or under 
Part 3 of the OBC (generally buildings greater than 600 m2 in footprint, or 
greater than three storeys; or any assembly or institutional building); 

• If the building is classified under Part 3, the building size and construction 
relative to occupancy must be specified on the drawings in accordance 
with the Building Code – i.e. one of OBC 3.2.2.20. through 3.3.3.83.  The 
Fire Department and the Building Division require this information in order 
to review plans of Part 3 buildings to determine if adequate fire access 
routes and fire hydrants have been provided; 

• Building Code requirements dealing with fire fighting access, Siamese 
connections, fire access routes, streets, location of fire hydrants, etc. 
must be addressed in accordance with OBC 3.2.5 and OBC 3.2.2.10; 
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• An adequate supply of water is required for fire fighting purpose for new 
Part 3 buildings, generally greater than 200sqm in area, OBC 3.2.5.7.(1) 
and Appendix A.  The requirements for additions to existing buildings are 
also specified.  Water supply/demand shall be calculated as follows: 

1. For buildings without sprinkler systems serviced by the City 
waterworks the flow rate specified in Table 2 of Appendix A must 
be available at a minimum pressure of 20 psi for 30 minutes. 

2. For buildings without sprinkler systems in rural areas not serviced 
by the City waterworks, Appendix A specifies the pond/reservoir 
volume and flow rate requirements. 

3. For buildings with sprinkler systems serviced by the City 
waterworks or in rural areas, the design criteria of NFPA 13, 
"installation of Sprinkler Systems" will govern the flow rate and 
duration requirements for the combined demand of the sprinkler 
system and hose stream. 

4. A private hydrant(s) will be necessary for rural areas and may be 
necessary in urban areas to achieve the flow and location 
requirements specified in the OBC. 

5. The building designer must ensure, at an early stage, an adequate 
supply of water is available or can be made available by the 
proponent.  The applicant for building permit may be required to 
verify water supply prior to issuance of the permit.  

• Additional information required by the Fire Department and the Building 
Division as follows:  building area (i.e. footprint), building use, location of 
fire walls, number of storeys, location of proposed and existing fire 
hydrants.  All buildings must be specified as being sprinkler protected or 
non-sprinkler protected. 

• Every building with an internal sprinkler or standpipe system shall be 
provided with a Siamese fire department connection, NFPA 13, 2-7.1 and 
OBC 3.2.9.2.(5). 

• All Siamese fire department connections must be located on the outside 
of a building adjacent to a street/fire access route and within 45 meters of 
a fire hydrant and shall be unobstructed by plantings, vegetation, etc. 

• Buildings greater than 600sqm in area or 3 stories in height require a 
street/fire access route be provided to the principle building entrance and 
each building elevation is required to face a street/fire access route, OBC 
3.2.2.10., 3.2.5.4. 

• Fire access routes must meet the 6m width, 12m centreline radius, 5m 
overhead clearance, 1:12.5 gradient, hard surface and turnaround 
facilities requirements of OBC 3.2.5.6.  Fire access routes must be 
located so the building face is not less than 3m and not greater than 15m 
from the nearest portion of the fire access route, OBC 3.2.5.5.(1). 

• A fire hydrant shall be located within 90m of the building perimeter 
required to face a street, OBC 3.2.5.7.(2). and within 45m of the Siamese 
fire hydrant connection.  All private hydrants shall have at least 150mm 
connection with the main, be unobstructed by plantings, vegetation, etc ... 
and shall be located at least 12m from the buildings protected, NFPA 24, 
4-1.1 and 4-2.2. 
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 c) External Approvals 
• Approval from other applicable authorities may be required prior to 

approval for development.  It is the owner's responsibility to ensure all 
approvals for development are received.  External approval beyond 
control of the City may postpone development.  It is therefore in the best 
interest of the owner to pursue external approvals before application is 
submitted to the City, where permitted by the external agency. 

• The City is not responsible to determine whether or not external approval 
applies, however the City has developed an Applicable Law Checklist to 
assist Developers and Owners.  Examples of external approval are: 

1. MOE - Record of Site Condition for lands developed from 
industrial or commercial use to residential. 

2. NPCA - lands within a floodplain or other sensitive areas or 
discharging storm system to natural environment. 

3. MOE - certificate of Approval required for discharge of 
containment or noise into the environment. 

4. MTO - Building and Land Use Permits required near provincial 
highway. 

5. Niagara Region - Sewer Use By-law may require a Sewer 
Interceptor.  

6. Niagara Region - Signs require a permit if near a Regional Road. 
7. Niagara Region - development of property fronting on a Regional 

Road. 
8. Niagara Region - Road Occupancy Permit is required to perform 

work, store material, or erect hoarding on a Regional Road. 
9. Ministry of Children and Youth Services - Children Day care use. 
10. Ministry of Health and Long Term Care - Home for the Aged. 

5.3.2 Landscape Plan 
• Location of all proposed plant material, planting beds and sodded areas, 

and other surface treatments; 

• Location of existing vegetation to be retained or removed; 

• Location of traffic signs; 

• Plant listing showing index, name, size, quantity, etc.  

• Location of play areas, special activity/amenity areas, pathways, open 
space areas; 

• Existing and proposed fencing; 

• North arrow. 

Note: 
• Any sodding, planting or work on lands abutting the property from the 

property lines to sidewalk and curbing, shall be to the satisfaction of the 
City and/or Regional Municipality; 

• Landscaping requirements as shown above may be incorporated on Site 
Plan depending on the overall detail and complexity of the development 
proposal. 
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5.3.3 Building Elevations (four sides of the project) 
  To show the overall design of the proposed structure including: 

• Front, side and rear elevations of a typical building block showing 
generally the material to be used (i.e. brick, wood, concrete block, precast 
concrete, stucco, etc.), for information purposes.  The materials should be 
noted on the plan; 

• The elevations must be complete in showing windows, doors and height 
of existing/proposed building(s).  (There are limitations on the percentage 
of openings permitted in any building face.  Refer to Tables 3.2.3.A and 
3.2.3.B of the O.B.C.) 

5.3.4 Underground Parking Layout 
• If applicable, the underground parking layout shall show ramps, stairwells, 

driveways and parking spaces for floor or floors. 

5.3.5 Site Servicing/Grading Plans 
The Servicing and Grading Plans must include and/or clearly indicate: 

• North arrow; 

• City of Welland bench mark description and elevation (to be provided by 
Infrastructure Services - Engineering Division upon request); 

• Location and size of Municipal Sanitary Sewer Systems abutting the site 
(existing and proposed); 

• Sanitary laterals and connections (existing and proposed) – location, size, 
grade (slope) and class of pipe; 

• Location and size of Municipal Storm Drainage Systems abutting the site 
(exiting and proposed); 

• Storm sewer laterals and connections (existing and proposed) – location, 
size, grade (slope) and class of pipe; 

• Control maintenance holes (if required), to be located on the right-of-way 
side of the property line; 

• Location and size of existing and proposed Municipal Watermain Systems 
abutting the site; 

• Watermain piping (existing and proposed) – location, size connections 
and class of pipe.  All watermain work on City property to be constructed 
by City forces at Owner’s expense; 

• Location and size of water meter and valve chambers; 

• Location of nearest Municipal hydrants and on-site hydrants; 

• All proposed services to building (note that all services including bell, 
hydro, gas, cable, etc.) must be provided underground from the existing 
source to the building; 

• Show invert and finish grade elevations of all maintenance holes; 
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• Catch basins (existing and proposed) – locations, proposed and existing 
elevations for grates, inverts, class of pipes and grades; 

• All grade elevations should be shown as follows: 

• Existing      797.3; 
 

• Proposed; 
 

• As constructed (797.3) 

• Existing parking area, where storm sewers are available, shall be drained 
by catch basins as follows: 

• parking areas with less than 1000 square metres shall be drained 
by a single catch basin; 

• parking areas with all surfaces larger than 1000 square metres 
shall have at least one catch basin for each 1,000 square metres 
unless designed by a Professional Engineer and approved by the 
City; 

• Location of downspouts for roof drainage (Note:  roof drainage is to spill 
directly onto the ground and not connected directly to storm sewers 
unless approved by the City).  Splash guards must be installed at all roof 
leaders. 

• All surface drainage routes including swales, ditches, watercourses and 
their invert elevations and flow direction; 

• Location and size of entrance culverts (Note:  that all culvert works shall 
be completed by the City of Welland at the Owner’s expense).  This is to 
be noted on the drawing; 

• All abutting streets, right-of-ways, easements, road widening; 

• Existing grades of abutting roads and proposed grades through new 
entrances; 

• Elevations on an 8.0 metre grid throughout the site including lot corners 
and to a least 15 metres beyond the property boundaries so that existing 
drainage patterns may be evaluated; 

• The overall existing and proposed surface drainage pattern on the site is 
to be shown by flow directional arrows; 

• Proposed drainage swales with minimum grades of 1%; 

• Ground floor elevations of the building and ground elevation at all building 
corners, entrances, catch basins, tops and bottoms of slopes and other 
locations, as required, to establish the surface drainage system; 

• Location of all existing and proposed curbs with types, retaining walls and 
edge of asphalt if no curb required; 

• Finished Asphalt grade at curbing. Top of curb elevation (proposed and 
existing) may be provided as additional information; 

• Driveway cuts will be completed by City forces (if required) – to be 
indicated on drawing; 

797.3
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• All new and proposed sidewalks to be indicated on drawing with proposed 
elevations; 

• The location of hydro transformers must be identified; 

• Legend detailing all symbols used (i.e. catch basins, retaining walls, road, 
property line, building line, existing and proposed elevations); 

NOTE: 
• All driveways from property lines for the first 7.5 m from curb shall be 

within 5% maximum grade, thereafter, all driveways shall be within 10% 
maximum grades; 

• The approval of plans does not exempt the Owner’s bonded Contractor 
from the requirements to obtain the various permits normally required to 
complete a construction project, such as, but not limited to, the following: 

a) Encroachment Agreements (if required); 
b) Road Occupancy Permit 

• The Building Code requires a maintenance hole to be installed within 30 
m (98’-5”) of a building for building sewers greater than 6” diameter. 

• Based on available storm sewers, any lands may be require Stormwater 
Management; 

• All existing sewer laterals must be inspected by City prior to connection 
(must be noted on plan); 

• All works to be completed in accordance with City and Provincial 
Standards.  See Infrastructure Services - Engineering Division for detailed 
City drawings.  Refer to OPSD and OPSS specifications and drawings for 
all other details; 

The drawing must clearly indicate that all work to be constructed on the 
right-of-way must be constructed by City forces unless otherwise noted; 

Varying circumstances may require that requirements other than those 
listed above be indicated on the drawings. 

5.3.6 Existing Conditions Plan 
  To include all of the following information: 

• Legend; 

• North arrow; 

• Scale; 

• Bench mark (to be provided by the Infrastructure Services - Engineering 
Division upon request); 

• Bearings and lengths of property lines; 

• Surrounding land uses; 

• Legal lines, such as boundaries and easements; 

• Location and dimensions of all roads (radii of turns), walks, buildings, 
walls, utilities (surface, sub-surface and overhead); 
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• Contours at every 0.5 m for slopes of less than 5%, and every 1.0 m for 
slopes of more than 5%.  An indication of off-site grades and major 
topographic features; 

• Spot elevations at key points such as lot corners; 

• Presence of swamps, streams, water bodies and drainage ditches and 
swales; 

• General vegetative cover of the site and its surroundings.  The location, 
elevation and size of prominent trees and shrubs on the development 
site; 

• Location of any geological features on the site; 

• Elevations on the land around the development site and information 
concerning any storm run-off shedding onto the site from adjacent 
properties; 

NOTE: 
 1. An Existing Condition may be required with the initial submission of 

applications and plans but will not form part of the registered Agreement.  
A review of the site (site inspection) will be conducted after the initial 
consultation and information to determine if this plan will be required. 

 2. All plans shall have a title block, north arrow, location description, date, 
scale and drawing number. 

 3. Depending upon the location of the proposed development, development 
plans may be circulated to various Crown authorities, Provincial 
ministries, Regional Niagara and the Niagara Peninsula Conservation 
Authority, and others as deemed necessary. 

4. A Record of Site Condition shall be required for submission with all Site 
Plan applications. 

5.3.7 City Work Permit – City Rights of Way 
 A City work Permit to perform work, store material on a City road allowance is 

required prior to initiation of work.  The application shall be required and made to 
the Infrastructure Services - Traffic Division which is independent of the site plan 
process and pay all applicable fees. 

5.4 Phasing of Site Plans 
Where a project is phased or development is delayed, and construction does not 
commence immediately upon execution of the agreement, changes in legislation 
or City policies may not permit development as proposed in the agreement, in 
which case the existing agreement will be required to be amended or a Minor 
Change issued to reflect the necessary changes at the time of commencement of 
construction. 

5.5 Preliminary Servicing Report/Feasibility Study 
At the time a proposed development is submitted and approved in principal, the 
developer’s consultant shall ensure that site servicing in the area of the proposed 
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development can accommodate such development. A preliminary servicing 
report and feasibility study shall be submitted confirming capacities in both the 
sanitary sewer and water main distribution system. This may entail reviewing the 
site servicing and existing municipal infrastructure and providing sufficient 
engineering evidence that will support the developer’s position. This shall include 
but not limited to sanitary sewer design, storm sewer design and storm water 
management. 

The City of Welland does not provide engineering services to developers to 
confirm that existing infrastructure may or may not accommodate the proposed 
development. This requirement is the sole responsibility of the Owner and their 
consulting engineer. 

 



THE CORPORATION OF THE CITY OF WELLAND 
MUNICIPAL STANDARDS  Page 5-18 
 

NOTES; 
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6 DESIGN STANDARDS - ROADS 

6.1 General 
 The geometric design of municipal roads shall conform with standards set out in the latest 

edition of the “Geometric Design Standards for Canadian Roads and Streets” issued by the 
Roads & Transportation Association of Canada (TAC), or as amended herein. 

 Generally, residential roads are classified as arterial, collector or local. 

 Arterial roads are intended to carry large volumes of traffic, moving at medium to high 
speeds.  Arterial roads serve the major traffic flows between the principal traffic generators 
and connect with collectors and freeways.  Design of arterial roadways is to meet the 
requirements of the controlling authority. 

 Collector roads provide for both traffic service and land access.  The primary traffic service 
function is to carry traffic between local streets and arterial roadways.  The City of Welland 
classifies collector roads as any roadway which, in the opinion of the City as designated by 
the Official Plan. 

 A local road's function is to provide for land access to those properties which directly 
front on it. 

 All new development shall have a minimum of two (2) points of access/egress during 
construction and upon completion.  

6.1.1 Design Standards 
 

 Local Road Collector Road Arterial 

Minimum Grade 0.4% 0.5% 0.5% 

Maximum Grade 8.0% 6.0% 5% 

Maximum Grade for Through Roads at 
Intersection 3.5% 3.0% 3.0% 

Maximum Grade for Stop Roads at 
Intersection 2.5% 1.5% 1.5% 

Minimum Curb Radius at Intersection with 
Arterial Road 9m 13m 15m 

Minimum Curb Radius at Intersection with 
Collector Road 9m 13m 15m 

Minimum Curb Grade 0.40% 0.50% 0.5% 

Minimum Curb Grade at Radius of 
Intersections 0.80% 0.80% 0.8% 

Cul-de-Sac Minimum Outside Curb Radius 15m N/A N/A 

R.O.W. (minimum) 20.0m * 20.0m * 30.0m 

Pavement Width 8.5m ** 9.75m **  

Minimum Centreline Radius 60m *** 85m  
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 Local Road Collector Road Arterial 

Design Speed 50 kph 50 to 60 kph 60 to 80 kph 

Vertical Curve 
 Minimum sight stopping distance 
 LVC=KA (MTC Manual) 
 K. for Sag 
 K. for Crest 

 
65m 

 
12 
8 

 
85m 

 
20 
15 

 
85 to 140 

 
9 or 16 
13 or 36 

Superelevation None None None 

Intersection Angle 

70-110o at local, 
80-100o at 

collector and 
arterial **** 

80-100o**** 90  

Minimum Intersection Spacing 80m 120m 250m 

 
 * City may request 23.0 m R.O.W. 
 ** Measured curbface to curbface. 
 *** Except at 90o corners for crescents and courts. 
 **** All streets are to intersect at 90o unless existing road alignments or property 

restrictions required otherwise. 
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6.1.2 Road Pavement Design 
 The pavement design for arterial roads will be considered on an individual basis.  

The composition and construction thickness of the road pavement shall be 
designed based upon the following factors as outlined in the geotechnical soils 
report. 

 a) Mechanical analysis of the sub grade soil; 
 b) Drainage; 
 c) Frost susceptibility; 
 d) The future volume and class of traffic expected to use the pavement. 

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

  Local   40 mmHL3    Surface Course 
     75 mm HL8    Binder Course 
     450 mm Granular ‘A’   Base 

  Collector  40 mm HL3    Surface Course 
     75 mm HL8    Binder Course 
     525 mm Granular ‘A’   Base 

  Local, Collector 40 mm HL3    Surface Course 
  and Arterial   100 mm HL8    Binder Course 
  (Industrial)  525 mm Granular ‘A’   Base 
 
  Arterial  40 mm HL3    Surface Course 
     100 mm HL8    Binder Course 
     550 mm Granular ‘A’   Base 

 The above are minimum design requirements.  The Owner is required to engage a 
Geotechnical Consultant with experience in pavement design to confirm the 
minimum design based on results of local soils tests. The consultant may be the 
same firm contracted to do compaction tests. 

 On roads that are designed Industrial and/or Arterial, a paved “boulevard strip” 
consisting of 50 mm HL-3 and 150 mm granular ‘A’, 450 mm in width, shall be 
constructed. (The ‘boulevard strip’ or ‘kill strip’ is where large quantities of salt and 
sand are used to maintain winter operations and therefore eliminating any 
vegetation behind the curb.) 

6.1.3 Transit – Road Design Elements 
On roads designated as transit routes, the base course asphalt thickness shall be a 
minimum 100mm.  Bus bays shall be in accordance with the TAC Geometric 
Design Guidelines for Canadian Roads. 

6.1.4 Traffic Calming 
The primary function of Traffic Calming measures is to improve the liveability of 
neighbourhoods and improve public safety by reducing vehicle speeds, vehicle 
volumes and collision frequency.  In addition, well-designed and landscaped Traffic 
Calming measures can enhance a neighbourhood’s appearance and the quality of 
life for its residents. 
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The City of Welland Traffic Calming Program, Policy and Procedure approved by 
the City Council and identifies that new roadways are to be identified for traffic 
calming measures during the development phase.  As a result, any roadway 
identified within a new development, in excess of 500m is to incorporate traffic 
calming measures. 

6.1.4.1 Types of Traffic Calming Measures 
The following categories are the types of Traffic Calming measures 
available for the City of Welland Traffic Calming Program, as outlined in 
the TAC/ITE Canadian Guide to Neighbourhood Traffic Calming. 

Horizontal Deflection – refers to two types of Traffic Calming measures.  
The first type hinders the driver’s ability to drive in a straight line by 
creating a horizontal shift in the roadway.  This shift, forces drivers to slow 
their vehicles in order to safely navigate the measure.  The second type is 
designed to narrow the width of the travel lane.  Doing so reduces the 
usable surface of the roadway causing drivers to slow their vehicles to 
maintain a comfortable driving condition.  Horizontal deflection measures 
are mainly used to address speed concerns. 

Vertical Deflection – refers to Traffic Calming measures that create a 
change in the height of the roadway.  Vehicles must slow down over 
these measures in order to avoid unpleasant bumping sensations.  
Vertical deflection measures are mainly used to reduce vehicle speeds, 
with minor effects on traffic volumes. 

Physical Obstruction – refers to measures that prevent particular vehicle 
movements, thereby discouraging and eliminating cut-through traffic.  The 
reduction in volume will depend on the nature of the Traffic Calming 
measure. 

Signs and Pavement Markings – can be used as Traffic Calming 
measures that regulate traffic movements in lieu of physical changes to 
the roadway.  These measures may produce the same effect as physical 
Traffic Calming measures.  However, police enforcement may still be 
required. 

The following is a list of Traffic Calming measures and a description of 
each: 

• Curb extension/bulb-out: An intrusion of the curb extending across 
a parking lane and narrowing the travel lane. 

• Chicane: A series of three (3) curb bulb-outs staggered on 
alternating sides of the roadway, narrowing the travel lane and 
forces motorists to slow down as they navigate side to side 
through the chicane. 

• On-Street Parking: Allow vehicles to park parallel to the curb, 
reducing the travel portion of the roadway. 

• Turning Prohibition: Restrict specific turning movements into 
neighbourhoods, reduces cut-through traffic, enforcement 
required. 
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• Traffic Circles: A raised island located in the middle of an 
intersection and forces vehicles to travel through the intersection 
in a counter-clockwise direction around the island. 

• Textured Crosswalks: A crosswalk designed of a different texture 
or pattern surface then that of the roadway, warns motorists they 
are entering a heavy pedestrian area. 

• Speed Humps: A raised section of roadway, which deflects both 
the wheels and frame of a vehicle, forces vehicles to slow down 
over hump. 

• Raised Crosswalks: This section of roadway is raised 3 to 6 
inches above street grade. 

• Semi-Diverter/Partial:  Physical barrier blocks half the roadway 
prohibiting a Street Closure vehicle movement (one way in/out). 

• Right In/Right Out Island: A raised island at an intersection that 
prevents left turns and through movements to and from an 
intersection. 

• Street Closure: Extension of physical barrier across the width of a 
roadway creating a cul-de-sac and closing a roadway. 

• Raised Intersection: The section of roadway is raised to 6 inches 
above the roadway. 

• Diagonal Diverter: Physical barrier placed across the centre of an 
intersection, prohibiting one direction of traffic. 

6.1.5 Road Allowance Cross-Section 
 The typical road allowance cross-section shall be as per Appendix C, 'Standard 

Drawings' - Standard Utility Location Drawing No. 1.  Details shall be provided for 
any approved special provisions required due to unique physical conditions on the 
site or for existing or future design conditions such as retaining walls, slope 
protection, culverts, bridges or special crossfall conditions. 

6.1.6 Road Sub-Drains 
 In general, sub-drains will be required to run continuous along both sides of all 

roads, as per OPSD 216.010.  However, the city will consider reducing sub-drain 
requirements for a particular development where a recognized soils consultant 
indicates that there will be no adverse effects to the road either during or after 
construction. 

 In all cases, sub-drains will be required for a minimum length of 6m on the upstream 
side of all catchbasins. 

6.2 Daylighting 
 When subdivision streets intersect at any street intersection, the Engineer shall request 

land for daylighting triangles.  The size of the daylighting required is based on the 
classification of the intersecting roads.   

  Local to Local   3.5 m x 3.5 m (if required) 
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  Local to Collector  5.0 m x 5.0 m 
  Collector to Collector  7.0 m x 7.0 m 
  Local/Collector to Arterial 12.0 m x 12.0 m 

The City may request additional day lighting above these requirements, if he deems it 
necessary, notwithstanding Regional Government requirements. 

6.3 Curbs 
 Barrier curb as shown on OPSD 600.040 shall be used on all streets with the exception of 

cul-de-sacs. Saw cutting of curb or entrance depressions will be allowed.  "Capping" of curb 
depressions will not be permitted. All depressions not used as property entrances shall be 
replaced with full barrier type curbing. Barrier type curbing shall be used on all Arterial, 
Collector, Local Collector roads and also residential streets where deemed necessary by 
the Engineer.  

 Mountable curbs as per Ontario Provincial Standard Drawing OPSD 600.060 may be used 
in the bulb section of the cul-de-sacs. Mountable curbing may also be used in specific 
situations and/or areas approved by the City. Mountable curbing may be installed in cases 
of straight sections of residential streets that do not involve any deflection or alignment 
changes to the roadway or street, and are limited to 50 km and under speed limit. 

 Any installations of curb faced sidewalk shall have full barrier curb installed as shown on 
OPSD 600.040. Installations of sidewalks closer than 2.9 m shall also have full barrier type 
curbing unless approved by the Engineer. 

 Poured two stage curb construction in accordance with OPSD 600.070 may be used with 
the approval of the City.  Where the curb cut does not match the driveway or replacement 
of the curb is required, the curb and gutter shall be replaced to the nearest construction or 
expansion joint for a minimum length of 3.0 m.  Prior to placement of top asphalt, all curb 
repairs shall be completed. 

6.4 Boulevards and Requirements for Lands to be Conveyed to the City 
 The boulevard area (Appendix C, 'Standard Drawings' - Standard Utility Location Drawing 

No. 1) shall be excavated to a depth of 300 mm and backfilled with 175 mm clean fill 
material, free of stone, concrete, rocks and other extraneous material and compacted.  The 
boulevard area shall then be filled with 100 mm topsoil, compacted and sod installed in 
accordance with City requirements. The boulevard shall also remain free of other features, 
street furniture or landscaping materials of any type unless expressly approved by the City.  

6.5 Sidewalks 
6.5.1 Concrete sidewalks shall be constructed as per City of Welland standard 

sidewalk drawing (see Appendix C) and to the following minimum 
standards in accordance with OPSS.351. 

 a) 1.50 m width (residential & commercial), 
 b) Minimum depth of 100 mm crushed stone base for standard 

installation and 200mm base for commercial driveways, 
  c) Concrete sidewalk to be 100 mm thick across boulevards, 150 mm 

thick across residential driveways and adjacent to curbs, 
  d) Through commercial development entrances the option of 'laying 

down' patterned line work, known as "street printing" is optional.  
This shall be undertaken after consultation with the City, 
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  e) at intersections with Regional Roads and commercial driveways a 
minimum of 200mm of concrete shall be used for sidewalks and 
wheel chair ramps.  

 
 
  6.5.2 Concrete Sidewalks are required. 
 a) Along both sides of collector and arterial streets; 
 b) Along only one (1) side of local streets; 
 c) Along the inside of crescents; 
  d) On one (1) side of cul-de-sacs if: 

• cul-de-sac is longer than 100 m to the bulb; 
• cul-de-sac leads to a pedestrian node (i.e. a park, a school, a 

commercial area, an apartment building); 
• cul-de-sac is of such a design within the subdivision that through 

pedestrian travel is required; 
e) On one side up to the built section of cul-de-sacs.  The terminus of 
the sidewalk shall not conflict with driveways and services and the exact 
location shall be determined by the City prior to construction. 
f)  On both sides of roads in Industrial subdivisions. 

 
 6.5.3 Concrete sidewalks are not required in the “Bulb” section of cul-de-sacs or 

along the longer side of crescents, unless otherwise specified by the City. 

6.6 Multi-Use Trails and Walkways 
 All walkways shall be a minimum of 3.0 m in width unless otherwise noted.  They shall be 

excavated to a minimum depth of 300 mm.  The excavation is to be backfilled with a 
minimum 225 mm compacted Granular "A" limestone plus 50 mm H.L. 8 and 25 mm 
H.L.3A or H.L. 2 asphalt.  On either side of the walkway, the owner shall construct either a 
1.5 m high chain link fence consisting of industrial type posts, No. 9 gauge wire, except 
such fence shall be 0.9 m high in any required front yard.  The said fencing shall have a 1-
11/16" outside diameter (O.P.) top rail and single strand bottom tension wire 14.0 gauge 
fastened 450 mm or centre.  (Refer to Appendix C, 'Standard Drawings' - Standard 
Walkway Access Drawing No. 2). The optional 1.5m high pressure treated board on board 
fence shall be located on private property. The posts shall be a minimum of 100mm x 
100mm and be spaced no farther than 2.44m and be located 50mm inside the property 
line. All property bars that are disturbed by this construction shall be reset when 
construction has been completed. 

6.7 Bike Lanes (On Road) 
Bicycle lanes shall have same structural standard as the road base with a 1.5 m lane in 
addition to the normal road cross-section designated by appropriate markings, as per the 
Traffic Control Plan.  The final design, timing of bicycle circulation signage and markings 
will be determined by the City. 

6.8 Cul-de-Sacs 
All local roads which permanently terminate at one end (dead end streets) shall be 
provided with a turning circle (cul-de-sac) of sufficient area to enable the turning of garbage 



THE CORPORATION OF THE CITY OF WELLAND 
MUNICIPAL STANDARDS  Page 6-8 
 

trucks, snow removal equipment and other emergency vehicles.  A road allowance with a 
19.0 m radius will be required for a cul-de-sac with a pavement radius of 15.00 m. 

 A landscaped island may also be considered where large turn around areas are to be 
provided on dead end streets.  A minimum pavement width of 6.0 m shall be provided to 
allow for turning movement and snow clearing operations. 

 All dead end streets longer than 100 m shall provide an emergency access for firefighting.  
A minimum width of 3.9 m; 225 mm compacted Granular "A" limestone; 50 mm HL8 and 25 
mm HL3A or HL2 asphalt.  Where a walkway is incorporated with the emergency access, 
the width shall be 4.5 m and constructed in accordance with footpaths and walkways 
specifications. 

6.9 Intersections 
 At the intersection of two roads, any transition of the minor classification road shall not 

interfere with the normal crossfall of the major road.  A 1% to 2% backfall grade shall be 
provided on all road profiles where local streets intercept with arterial roads.  The backfall 
grade shall be from the crown of the major road to the end of curb (E.C.) or first catchbasin 
on the local road.  Where possible intersections shall be utilized as the high point of the 
roadway. 

 The City of Welland requires the use of roundabouts for intersection control.  All 
intersections meeting warrants for signalization or all-way stop control MUST first be 
analysed for the intersection of a roundabout prior to proceeding with intersection control. 

6.10 Traffic Control – Signs and Pavement Markings 

6.10.1 Street Name and Rural Street Number Signs 
Once the City has approved the street names, the Owner is responsible for 
supplying and installing all street name and rural street number signs.  All 
temporary street name signs and rural street number signs must be installed prior to 
the release of building permits.  Permanent signs must be installed prior to 
commencement of the maintenance period. 

A Traffic Control Plan is to be prepared showing the location of all signs and 
markings to be installed in the subdivision.  See Section 4.4.6 for a full description 
of this plan. 

Local and Rural Street Number signs are to be on extruded aluminium blanks.  All 
others are 3.1 mm (1/8”) thick aluminium.  The sign face shall be Engineering grade 
blue background and reflective white lettering.  The lettering shall be Helvetica 
Medium font, using upper and lowercase, both sides. 

 
Table 6.1 

Sign and Lettering Sizes 
Lettering Size 

Road Type/Sign Type Sign Blank Size 
Name Suffix 

Local 150 mm (6”) 100 mm (4”) 75 mm 

Local Decorative 250 mm (10”) 100 mm (4”) 50 mm 
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Mast Arm 450 x 2140 250 mm (10”) -- 

Arterial/Collector 250 mm (10”) 100 mm (4”) 50 mm 

Rural Street Number 120 mm (5”) 100 mm (4”) -- 

Notes:  1. Where a City road intersects a Region road, Region standards apply. 

 

Street name signs for private roads shall conform to the City’s standards, however, 
the background colour is white and the lettering colour is blue. 

All street name signs (excluding mast arm) are to be mounted on 7.6 mm (3”) 
diameter hot dipped galvanized tubular steel posts 3.65 m (12’) in length with a 23 
mm cleat welded to the bottom; located on the opposite corner of intersection traffic 
control signs, i.e. Ra-1 (stop signs).  Street name signs shall be mounted at a height 
of 2.7 m (9’). 

All rural street number signs are to be mounted on galvanized steel “U” channel 
posts at a height of 1.0 m (3’) on private property. 

6.10.2 Traffic, Pedestrian and Bicycle Control Signs 
The Owner is responsible for supplying and installing all traffic, pedestrian and 
bicycle control signs where required by the City. 

A Traffic Control Plan is to be prepared showing the location of all signs and 
markings to be installed in the subdivision.  See Section 4.4.6 for a full description 
of this plan. 

All traffic and pedestrian control signs are to be made with High intensity type 
reflective sheeting approved by the Ministry of Transportation Ontario.  Stop signs 
are to be mounted on 100 mm x 100 mm (4 x 4) pressure treated posts.  All others 
on galvanized steel “U” channel posts 3.65 m (12’) in length.  Signs and markings 
shall be manufactured and installed in accordance with the current Ontario Traffic 
Manual and the Highway Traffic Act Regulation for Ontario. 

All Stop signs at Regional intersections and arterial roads are to be Ra-101.  Stop 
signs at ‘all way’ stop intersections are to be mounted with an ‘all way’ tab and a red 
and white horizontal hazard marker. 

6.10.3 Open Space Signs 
The Owner is responsible for supplying and installing interpretive and regulatory 
signage related to the public use of woodlots, stormwater facilities, trails and open 
space. 

The location of all signs within the subdivision is to be included in the Traffic Control 
Plan and the Pedestrian Routing Plan.  A minimum of one interpretive sign per each 
stormwater facility and woodlot is required.  Regulatory by-law signage is required 
at all open space frontages accessible by roads and trails, as well as all park 
entrances. 

The timing of installation will be determined on a site-by-site basis with 
consideration for public access, safety and the construction schedule. 
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6.10.4 Pavement Markings 
The Owner is responsible for supplying and installing all temporary and permanent 
pavement markings required by the City for roads and bicycle lanes. 

Pavement markings shall conform to the Ontario Traffic Manual, Book 11 (latest 
edition).  Pavement markings are to be placed after installation of base course 
asphalt.  Pavement markings shall be applied with a double coat with glass beads 
after the placement of top course asphalt.  Prior to Maintenance and/or Assumption, 
markings may need to be reapplied.  The following pavement markings are 
required: 

a) Stop bars (0.3 m wide) at all intersections except local to local 
roads. 

b) Lead-in lines (tails), 15 metres long, at all intersections except local to 
local roads. 

c) Crosswalk lines and stop bars at ‘all-way stop’ intersections. 
d) Directional arrows for all designated turn lanes at a signalized 

intersection. 

6.10.5 Traffic Signals 
The City of Welland will supply Standard Specifications and Drawings for Traffic 
Signal installation and Traffic Conduit, as required.  Intersections shall be signalized 
in accordance with the approved Transportation Impact Study and have the 3M 
Priority Opticom Intersection Traffic Control System fire pre-emption where required 
by the City’s Fire Chief.  Audible signals may be required where deemed by the 
City. 

6.11 Driveway Entrances 
 The Developer shall be required to provide for the excavation, stoning and maintenance in 

good condition of each driveway from the travelled portion of the road to the lot line. 

 Residential driveways shall be constructed as per OPSD 351.010.  The width of curb cut for 
apartment, commercial and institutional driveways shall take into account the basic width of 
the driveway and the radius of curvature as further outlined below.  Where mutual 
driveways are constructed between two adjoining properties, the curb cut-out shall be 
continuous.  (i.e. where the barrier curb is less than 1 metre between driveways). 

 The radius of curvature from the road into apartment, commercial and institutional 
driveways shall be designed to accommodate the anticipated vehicular traffic without 
causing undue interference with the traffic flow on the street.  [(TAC) Traffic Turning 
Templates)].  As a minimum requirement, refer to OPSD 350.010. 

 Driveway entrances located in cul-de-sacs in all developments in the City shall be 
constructed in accordance with the standard drawing ‘Proposed Driveway Entrance Limits’ 
in appendix ‘C’. The driveway shall be located within the extensions of the side property 
lines unless expressly approved, in writing, by the City.  

 The following minimum standards apply to driveway entrances: 

 a) Asphalt (OPSS 311 applies to this item) 

 i) Residential – 50 mm HL8 and 25 mm HL3A (or HL2) and 225 mm Granular 
'A' base. 

 ii) Commercial – 50 mm HL8 and 40 mm HL3 and 300 mm Granular 'A' base. 
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 iii) Industrial – 50 mm HL8 and 40 mm HL3 and 375 mm Granular 'A' base. 

 b) Concrete (OPSS 350 applies to this item) 

 i) Residential – 150 mm concrete and 100 mm Granular 'A' base. 
 ii) Commercial and Industrial – 200 mm concrete and 100 mm Granular 'A' 

base. 

 c) Paving Stone 

 Residential – 300 mm Granular base with 16 mm type 'B' crushed limestone 
compacted 100% S.P.D. overlaid by 50 mm of limestone screenings with the same 
brushed in the voids between bricks. 

 NOTE: 
 The City of Welland assumes no responsibility for the maintenance of paving stone, 

pattern concrete, imprint asphalt or any entrance that is constructed of materials 
other than those listed as items a) and b) above. 

6.12 Noise Barriers 
In order to ensure attractive streetscape appearance, the City discourages development 
layouts that require noise barriers.  The need for noise attenuation is identified in the 
Acoustical Report prepared at submitted in support of the development application of a 
Plan of Subdivision.  The heights of walls will be minimized through the use of fence/berm 
combinations.  All aspects of installation must conform to City policy. 

It is important that continuity of appearance be achieved within neighbourhoods.  Noise 
barrier wall shall be constructed of wood panels and may incorporate decorative masonry 
or pre-cast columns to provide design relief. 

The minimum acoustical characteristics of the barrier wall shall be such that the wall has a 
surface density of at least 20 kg/m2.  The walls shall be designed for a reference wind 
pressure of 0.43 kPa Welland. 

The maximum barrier wall height shall be 6.0 m, although greater heights can be obtained 
using a combination of berm and wall.  Maximum height adjacent to rail lines shall be 
6.0 m. 

Barrier walls shall be installed entirely on private property.  Where the noise attenuation 
features include a berm and/or barrier wall, to noise attenuation feature shall be located 
entirely on private property. 

The base of the street side of the wall should include a 1.2 m wide continuous planting strip 
mulched with shredded bark.  The bed is to be planted with deciduous and coniferous 
shrubs and vines to provide year-round visual interest.  Appropriate vines include Boston 
Ivy (Parthenocissus Tricuspidata Veitchii) and Virginia Creeper (Parthenocissus 
quinquefolia).  Minimum spacing on centre for vines to be 5 m and for shrubs to be 1.2 m.  
The planting design should require low maintenance.  The costs associated with installing 
any landscape maintenance systems will be the sole cost of the owner.  At the time of 
Assumption, the owner may be required to remove the maintenance system and any 
unapproved plant material at their own expense. 

Minimum grade for berms in turf areas that are to be mowed regularly shall be 4:1; 
naturalized areas are to be 3:1.  2:1 slopes may be allowed on low maintenance 
naturalized slopes.  This will be assessed on a site-specific basis.  Seed mixes for berms 
are to be selected from the recommended seed mixes, and may require approval from 
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outside authorities.  Interim seeding may be required for quick cover, erosion control or dust 
control. 

Grading and berm construction associated with the barrier installation shall be completed to 
within 5 mm below the bottom of the barrier prior to constructing the barrier footings. 

a) There shall be no visible gaps between any barrier panels or beneath the bottom 
panels after completion of the barrier unless approved by the acoustical engineer. 

b) Where footings are to be installed on or within 1.0 m from a downward slope of 3:1 
or steeper, the embedment depth shall be increased a minimum of 0.5 m greater 
than the requirements of the Canadian Highway Bridge Design Code.  The design 
of the depths may be altered based on the design by a Consulting Engineer. 

6.13 Entrance Features 
Entrance features are not a requirement of the City.  An Owner may submit for approval a 
design proposal for entrance features which may consist of walls, gates, fences, trees, 
shrubs, flowers and other related components.  The Owner will be required to install these 
entrance features, if approved, on private property and will enter into an agreement with the 
owner for the construction and maintenance of entrance features. 

6.14 Fencing 
Fencing is required as follows: 

a) 1.8 m high decorative wood pressure treated fencing , is required along rear or side 
yards flanking all public open spaces including walkways, parkland, watercourse 
blocks and woodlots, and to be located 0.10 m from property line on private 
property.  This fencing shall be maintained by the property owner in perpetuity.  

b) Galvanized chain link fencing is required for sports field applications as per the 
City’s standard drawings. 

c) 1.8 m wood board-on-board privacy fence may be required in other locations where 
residential flankages and/or rear yards abut collector and arterial roads as deemed 
appropriate by the City. 

d) Fencing may be required for properties abutting utility corridors; Owner to consult 
with utility company. 

e) Fencing may be required for properties abutting school board lands; Owner to 
consult with School Board. 

f) Fencing may be required for entrances or natural features abutting the R.O.W. 

The fencing materials used are to be consistent throughout a development.   

Fencing is not required where noise barrier walls are to be installed. 

Temporary and/or protective fencing may be required to protect park blocks and/or open 
space corridors at the City’s discretion. 

Protective and/or erosion and sediment fencing must be installed to City’s approval in 
accordance with permit and drawing submissions. 

6.15 Streetscape and Landscaping 
The Owner shall file with the City a Tree Preservation Plan prepared by a qualified forester 
for approval by the City and the Region of Niagara.  No tree cutting, clearing and grubbing 
shall be allowed until a Tree Preservation Plan is filed with, and approved by, the City 
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and/or the Region of Niagara.  The Owner agrees to implement the approved Tree 
Preservation Plan to the complete satisfaction of the City. 

6.16 Utility Installation 
 Location and installation details for utilities must be approved by the City prior to the 

installation. 

 All utility trenches within the road allowance are to be backfilled and compacted to 95% 
Standard Proctor Density.  Backfill material shall be in accordance with the requirements of 
the City and utility authority. 

The Owner is responsible to ensure that there is no conflict of plants and appurtenances 
with other utilities, driveways, tree planting pits, etc. 

The location of all street furniture locations shall be submitted with plans for driveway cut 
locations. 
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7 DESIGN STANDARDS – STORM SEWERS 

7.1 General 
 The City of Welland requires that a storm sewer system be used to collect runoff from lots 

and within the right-of-way, and that the storm sewer system be constructed on every street 
of new development. 

 The construction of all storm sewer system components and service connections in the City 
of Welland shall be in accordance with the following documents and latest revisions: 

 The Owner and/or Consultant shall meet with the City Infrastructure Services - Engineering 
Division prior to commencement of detailed design to establish the acceptable 
methodology for determination of storm water design flows, required by the City and to 
determine a suitable storm outlet. 

 Final approval for storm sewer systems and alterations to an existing watercourse as well 
as new outlets and storm water management facilities are under the jurisdiction of the 
Ontario Ministry of Environment and/or Ontario Ministry of Natural Resources and/or the 
Niagara Peninsula Conservation Authority.  In addition, outlets to Federal owned lands and 
waterways are also subject to approval of the Department of Public Works Canada and the 
St. Lawrence Seaway Authority. 

 The Consultant should contact these agencies early in the design phase to obtain their 
requirements. 

7.2 Design Requirements 

7.2.1 Minor and Major System 
 The design of the storm drainage system shall comprise both the minor system and 

major system.  Storm sewers shall be designed to convey run-off for City of 
Welland's two (2) year design storm without surface ponding. 

 The major system shall convey the City of Welland 100 year design storm overland 
within the right-of-way leading to the watersheds major outlet.  Relief shall be 
provided in low points to prevent the depth of ponding from exceeding 0.60 metres. 

7.2.2 Rational Method 
 Where applicable, the design of the storm sewers for the minor system may be 

designed according to the rational formula where: 

 Q = 2.78 AiR 

 A = Area in hectares 
 i = Average rainfall intensity - mm/h 
 R = Run-off coefficient 
 Q = Run-off quantity in I/s 

7.2.3 Watershed and Drainage Areas 
 The watershed area shall be determined from contour plans and shall include all 

areas that naturally drain into the system and shall also consider all lot grading 
plans for proposed developments. 
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 A plan of the watershed area shall be prepared and shall include all affected 
streets, lots and watercourses.  The proposed storm sewer system shall be shown 
on this plan including each maintenance hole numbered consecutively for design 
reference.  Maintenance holes shall be located at each and every change of pipe 
size, grade and alignment. 

 Maintenance holes shall be the tributary points in design.  The areas tributary to 
each maintenance hole shall be clearly outlined on the storm drainage area plan 
with the area in hectares (to the nearest tenth) and run-off coefficient or parameter 
shown in a circle of 15 mm diameter. 

  Thus 4.6 ha   
     0.5 

 In cases where areas of different run-off coefficients are tributary to one 
maintenance hole, the areas tributary to the maintenance hole shall be individually 
outlined.  The tributary area and run-off coefficient for each area shall be shown as 
set out above. 

 In determining tributary areas to maintenance holes, the proposed grading of lots 
must be considered and taken into account in order to maintain consistency in 
design. 

 In the case of large tributary areas under single ownership, such as shopping 
centres, apartment developments, schools, etc., the design shall be prepared on 
the basis of the whole area being tributary to a maintenance hole in an abutting 
storm sewer.  When more than one sewer connection will be necessary to service 
the property in question, the appropriate area tributary to each sewer connection 
shall be clearly shown and taken into account in the design of the storm sewer. 

 In lieu of precise information on development of the whole or any part of a 
watershed area, the latest approved Zoning By-law and Plans shall be used to 
select the correct values of the run-off coefficients and parameters to be used in the 
design and to determine the specific areas where they will apply. 

7.2.4 Rainfall Intensity 
 The values of the rainfall intensity shall be determined using the City of Welland IDF 

curves. 

 Storm frequency values for both the minor and major systems are as follows: 

 i) Minor System - 2 Year Storm 
 ii) Major System - 100 Year Storm (for all watercourses) 

 Generally inlet time or initial time of concentration is to be 10 minutes. 

 IDF Curves and Storm Depths for Welland 

  a) IDF Curves 

 

Return Period 
(Yrs.) 

 
a 

 
b 

 
c 

2 755 0.789 8.0 

5 830 0.777 7.3 
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10 860 0.763 6.5 

25 900 0.745 5.2 

50 960 0.736 5.1 

100 1020 0.731 4.7 

 
 i =      a          
  (t + c)b 

 
  Where: a, b, c = above 
    i = intensity (mm/hr) 
    t = storm duration (min) 
 
  Ratio of time to peak = 0.375 
 
  b) Storm Depths (mm) 
 

Return Period (Yrs) Storm 
Duration (hr) 

2 5 10 25 50 100 

1 27.0 31.5 35.0 40.1 44.4 48.4 

2 32.8 38.4 42.8 49.3 54.9 59.9 

3 36.4 42.7 47.8 55.2 61.7 67.4 

4 39.0 45.9 51.5 59.7 67.0 73.2 

6 42.8 50.6 57.1 66.6 74.9 82.0 

12 50.0 59.5 67.7 79.9 90.4 99.3 

24 58.1 69.7 80.1 95.6 108.8 120.0 

 

7.2.5 Run-off Coefficients 
 Values for the run-off coefficient "R" shall be as below unless otherwise approved in 

writing by the City; 

   SURFACE TYPE OR RECOMMENDED COEFFICIENT LAND USE  

   Parks a) over 4 hectares   c = 0.20 
     b) under 4 hectares  c = 0.25 
   Schools  c = 0.40 
   Single Family Residential  c = 0.40 
   Semi-Detached  c = 0.50 
   Maisonettes, Townhouses, etc.  c = 0.60 
   Churches  c = 0.60 
   Apartment  c = 0.70 
   Industrial  c = 0.70 
   Commercial  c = 0.80 
   Paved Area  c = 0.90 or 1.00 
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7.3 Maintenance Holes 

7.3.1 General 
 All maintenance holes are to be supplied or constructed in accordance with OPSD 

701 Series. 

7.3.2 Purpose 
  Maintenance holes shall be provided at each change in alignment, grade and pipe 

material. 

7.3.3 Spacing 
  Generally, maintenance holes shall be spaced at 

• a maximum of 100 m for pipe sizes 250 mm diameter to 750 mm diameter; 
• a maximum of 120 m for pipe sizes 825 mm diameter to 1200 mm diameter; 
• a maximum of 150 m for pipe sizes greater than 1200 mm diameter. 

7.3.4 Structures 
 Maintenance holes shall be constructed of poured or precast concrete as per OPSD 

701 Series, with watertight connections. 

7.3.5 Benching 
 All benching inside maintenance holes shall be as determined in OPSD 701.021, 

and be completed to obvert. 

7.3.6 Diameter 
The type and size of maintenance hole shall be specified on the profile of the 
engineering drawing.  The minimum maintenance hole sizes shall be determined 
using OPSD 701.021. 

7.3.7 Access 
 All maintenance hole chamber openings shall be located parallel to flow direction. 

7.3.8 Change in Direction of Flow 

 Storm sewer pipe shall not be turned more than 90° in any maintenance hole.  The 
maximum change in direction of flow in maintenance holes for sewer sizes 1050mm 
and over shall be 45°.  The direction of flow in any maintenance hole will not be 
permitted at acute interior angles. 

7.3.9 Drop Across Maintenance Hole 
 When pipe size does not change through a maintenance hole and the upstream 

flow velocity does not exceed 1.5 m/s, the following allowances shall be made to 
compensate for hydraulic losses. 

   Alignment Change   Drop Required 
 
 a) Straight run   grade of sewer 
   b) 14 < 45o   0.03 m 
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  c) 45 to 90o   0.06 m 

 When the upstream flow velocity exceeds 1.5 m/s or for all junction and transition 
maintenance holes the drop shall be hydraulically designed. 

7.3.10 Drop Structures 
The maximum drop allowed across a maintenance hole is 900 mm.  If the design of 
the sewer is such that the difference in elevation between inlet and outlet exceeds 
0.9 m, a drop structure is then required.  The drop structure shall be in accordance 
with OPSD 1003.010 or 1003.031. If a large drop occurs in a maintenance structure 
other types of structures to accommodate this drop shall be explored and approved 
by the City. If a drop structure is necessary, by the designer, a 600mm sump shall 
be accommodated to eliminate the possibility of erosion to the bottom of the 
structure. 

7.3.11 Safety Gratings 
 Safety gratings shall be required in all maintenance holes in accordance with OPS 

specifications but no greater than 5.0 m in depth.  Safety gratings shall not be more 
than 5.0 m apart and constructed in accordance with OPSD 404 Series. 

7.3.12 Matching Obverts 
 The obvert(s) on the upstream side of a maintenance hole should in no case be 

lower than the obvert(s) on the downstream side of the maintenance hole. A design 
may be submitted for approval on an individual basis in relation to sewer 
installations. Matching obverts in the City of Welland is preferred. The City may 
approve alternative designs with outlet issues. 

7.4 Pipe Design and Materials 

7.4.1 General 
 The class and type of pipe and type of pipe bedding shall be shown on the profile 

for all lengths of sewer.  All storm sewers shall be located as shown on the 
appropriate road cross-section standard.  Generally, the pipe sizes shall not 
decrease from a larger size upstream to a smaller size downstream regardless of 
the increase in grade.  Subject to the approval of the City, radius pipe will be 
permitted to achieve changes in horizontal alignment for sewers 1050 mm in 
diameter or larger.  The minimum radius allowed for various diameters of pipe shall 
be as detailed in the manufacturer's specification.  Pipe bedding and class shall be 
designed to suit ultimate loading conditions. 

7.4.2 Sewer Design Capacity 
 Manning's Formula shall be used to compute the capacity of storm sewers.  The 

capacity of the sewer shall be calculated on the basis of the pipe flowing full. 

7.4.3 Roughness Coefficient 
 The roughness coefficient to be used for storm sewer pipes shall be: 

 a) Concrete Pipe:  n = 0.013 for all sizes of pipes 
 b) P.V.C.:   n = 0.013 for all sizes of pipes 
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 c) Corrugated Metal:  based on M.T.O. recommended  
     roughness coefficient 

7.4.4 Velocity, Grade and Size 
  The velocity in storm sewers shall be generally limited to a minimum of 0.75 m/s 

and a maximum of 6.0 m/s in accordance with MOE Guidelines. 

 The minimum size for storm sewer is 300 mm diameter.  The minimum design 
velocity for storm sewer is 0.75 m per second.  The following are the minimum 
slopes which shall be provided for storm sewers: 

   Pipe Size  Minimum Slope (%) 

   300 mm   0.303 
   375 mm   0.226 
   450 mm   0.178 
   525 mm   0.144 
   600 mm   0.120 
   675 mm   0.102 
   750 mm   0.089 
   825 mm   0.080 
   900 mm   0.070 
   1050 mm   0.056 
   1200 mm   0.048 
   1350 mm   0.042 
   1500 mm   0.036 
   1650 mm   0.031 
   1800 mm   0.028 
   1950 mm   0.025 
   2100 mm   0.023 

7.4.5 Minimum Depth 
 The minimum cover to the top of pipe shall be 1.5 m. 

 In all cases, the proposed storm sewers shall be installed at sufficient depth to 
service lands external to the site as determined by the City. 

7.4.6 Location 
  Where practical, storm sewers shall be located on the south and west side of the 

road allowance, 2.0 m from the centreline as shown in Appendix C, 'Standard 
Drawings' - Standard Utility Location Drawing No. 1.  If common trenching is 
required for the storm and sanitary sewer, the Consultant shall prepare special 
design standards and provide to the City the specification for such requirements.  
Any non-standard design for locations will require the approval of the City. 

7.4.7 Crossings 
  Generally a minimum clearance of 150 mm shall be provided between the outside 

of the pipe barrels at the point of pipe crossing for sanitary sewers and other utilities 
except for watermain crossings, where the minimum clearance shall be no less than 
500 mm. 
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  In the event that the minimum clearance of 150 mm cannot be obtained, then the 
pipes at the crossing shall be concrete encased to ensure that the pipes are 
properly bedded. 

7.4.8 Pipe Materials 
 Mainline storm sewers shall be constructed of concrete pipe, PVC or equivalent.  

Corrugated metal piping may be used for culverts.  The classification of pipe to be 
used shall be clearly indicated on the plans.  

The following types of material may be used; 

• Reinforced concrete sewer pipe 300 mm in diameter and larger shall be 
steel reinforced and shall conform to CSA Specification, or latest revision 
thereof, Class 50D, 65D, 100D or 140D, as required. 

• Concrete catch basin leads shall conform to CSA A257.1 for Class 3 pipe.  
The use of polyvinyl chloride pipe (P.V.C.) is permitted for catch basin lead 
application only.  The pipe shall be CSA B182.1M and B182.2M, and have a 
minimum SDR of 35 or PVC ribbed equal.. 

• Corrugated steel pipe shall conform to A.A.S.H.O. Specifications M218, 
M136, M190, and M167. 

• Concrete and PVC pipes shall have approved rubber gaskets in each and 
every joint from spigot to end. 

• Corrugated metal pipe for culverts shall be one continuous piece. 
• CSA approved Ribbed PVC SDR 35 piping up to a maximum 675mm 

diameter and installed in accordance to manufacturers specifications and 
OPSS 410. With the installation of ribbed PVC piping mandrel testing shall 
be required as required by the Engineer.   

7.5 Inlet and Outfall Structures 
 Owners should contact the Niagara Peninsula Conservation Authority to ascertain permit 

requirements. 

 Inlet and Outfall structures including headwalls shall be fully designed and submitted in 
detail. 

 Grates shall be provided on all inlet and outfall structures 450 mm in diameter and larger 
and shall be fully designed and detailed including locks where applicable. 

 In general, inlet grates shall consist of vertical parallel bars or rods sloping approximately 
45° away from and in the direction of the flow.  Outlet grates shall consist of horizontal bars 
or rods placed perpendicular to the flow.  Spacing between the bars or rods shall be as per 
OPSD 804.050. 

7.6 Catchbasins 

7.6.1 General 
 Catch basins shall be precast and cast-in-place as per OPSD Series 700.  The 

storm sewer connections to the main sewer shall be made with an approved 
manufactured tee for main sewer sizes up to and including 450 mm diameter and in 
accordance with City requirements for larger sizes (i.e. when sewer diameter less 
than 2X lateral diameter). 
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7.6.2 Catchbasin Spacing 
 The maximum spacing of catchbasins shall be as follows: 

   Road Gradient  Maximum Spacing 

      0.5% to 3%   90 m 
      3% to 5%    75 m 
      5% to 6%     60 m 

7.6.3 Pipe Size 
 Storm sewer connections for catchbasin leads within roadways, multiple family and 

other blocks, commercial and Institutional Areas are to be sized individually 
according to the intended use. 

  Single catch basins 200 mm diameter at 0.50% slope minimum 
  Double catch basins 250 mm diameter at 0.50% slope minimum 

7.6.4 Location 
 Where changes of grade occur, the average gradient shall determine the maximum 

spacing.  Catch basins should not be located within 1.5 m of the curb depression for 
a driveway or sidewalk.  At intersections, catch basins shall be installed so that no 
more than 15 m of gutter will drain past the upstream point of tangency. 

 In sags, when drainage is received from more than one direction, double catch 
basins shall be installed and the maximum length of gutter contributing from each 
side shall be 75% of the spacing permitted above. 

 Catch basins are required at the throat section of cul-de-sacs. 

 Catch basins are permitted in rear yards to permit drainage to the storm system on 
the street. 

7.6.5 Catch Basin Frame and Grate 
The catch basin frame and grate used for all installations shall be the OPSD series 
400.020 (see Appendix C). 

7.6.6 Rear Yard Catchbasins 
 Rear yard catch basins (RYCB) and leads shall be included in the overall grading 

and drainage design to provide outlets for rear yard swales.  The maximum 
distance from the swale high point to the RYCB or between RYCB shall be the 
lesser of 50.0 m or four single family lots between high points. 

 Easement requirements for RYCB and leads shall be a minimum width of 3.0 m as 
per Section 7.8 herein and shall be conveyed in favour of the City of Welland for 
storm drainage purposes.  Required easements shall be clearly shown on the 
drawings including a typical RYCB lead offset, minimum 400 mm from the 
easement line.    

For the installation of connections to Rear Yard Catch basins (RYCB) every effort 
must be made to install the lead so that it will outlet to a maintenance hole within the 
right-of-way. 
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7.7 Culverts 
 The minimum driveway culvert size is 400mm diameter.  Culverts required on major system 

watercourses shall be designed to convey the 1:100 year storm or the backwater effects for 
the 1:100 year storm flows must be determined. 

7.8 Easements 
 

Table 7.1 
Easement Requirements 

Size of Pipe Depth to Obvert Minimum Width of Easement 

250 to 375 mm 2.6 m maximum 1.8 – 3.0 m 

450 to 1500 mm 2.6 m maximum 6.0 m 

1650 mm and up 2.6 m maximum 6.0 plus 3 times O.D. of Pipe 

 

 Regardless of the above Easement Requirements, all situations will be reviewed and 
judged on individual cases at the discretion of the City. 

 The owner must grant permanent easements for any drainage works which are not within 
the road allowance, to the City. 

7.9 Storm Sewer Service Connections 

7.9.1 General 
  All sewer service connections shall be installed in accordance with OPSD 1006.010 

or OPSD 1006.020.  Sewer service connections may be installed in a common 
trench provided the trench detail is provided to and approved by the City.  

  Sewer service connections shall be provided with suitable stoppers (airtight plugs 
for sanitary) 1.5m inside the property line complete with 50 mm x 100 mm timber 
markers identifying such connections. 

  All service material for storm sewer laterals shall be white or grey in color. 

  The following minimum pipe sizes are required for residential services: 

 Storm sewer services 100 mm PVC DR 28 for single service 
    150 mm PVC DR 28 for dual service and 
    150 x 100 Wye PVC DR 28 for dual service 

 Minimum grade  1.0% for 150 mm & 2.0% for 100 mm 
 Maximum grade  8.0% 

7.9.2 Depth 
 The depth of service connections at the street line in residential areas, measured 

from the final centreline road elevation shall be: 

  Minimum 1.30 m 
  Maximum 2.50 m 
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 Risers shall be used when the invert depth of the sewer main exceeds 4.0 m.  
Risers shall not exceed 3.0 m in depth. 

7.10 Storm Drainage and Storm Sewer Connections to Multiple Family, 
Commercial and other Blocks 

 Parking lots, driveways, and/or other hard surfaced areas servicing multiple family, 
commercial and other blocks, shall be drained by a properly designed internal drainage 
system (including catch basins, maintenance holes and pipe) which shall connect to the 
storm sewer system or other City approved outfall. 

7.11 Roof Leaders and Foundation Drains 
 Roof drain connections to the storm service connection are prohibited subject to the review 

of the City of Welland Infrastructure Services - Engineering Division.  Roof leaders shall 
discharge on grade at least 900 mm away from the building foundation walls with drain 
extensions.  Flows shall be directed away from the building towards side or rear yard swale 
without any erosion or inconvenience to adjacent property. 

 In Welland, foundation drainage must be directed to sump pumps and discharged to 
grade or a storm water lateral if so installed. Please refer to drawings located in 
Appendix ‘C’ of this document for details. 
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8 DESIGN STANDARDS - WATERMAIN 

8.1 General 
The Safe Drinking Water Act, 2002, section 12 requires that “No person shall operate a 
municipal drinking-water system or a regulated non-municipal drinking-water system 
unless the person holds a valid operator’s certificate issued in accordance with the 
regulations”. It is a requirement that only certified operators “operate” or are 
present to directly supervise work being completed on the regulated drinking-
water system. 
Infrastructure projects including, but not limited to, installation and repair of sewers, 
roads etc may impact upon and necessitate that water mains are shut down or be 
disconnected and reconnected.  It is imperative that such actions are undertaken by or 
directly supervised by an appropriately certified operator and appropriate precautions 
are taken to ensure that contamination is not allowed to enter the drinking water system.   

Any department and /or contractor that is undertaking capital projects or implementing 
repairs or undertaking activities that require the operation of the drinking water system 
must ensure that the necessary certified personnel are available. 

All materials shall be as specified or equivalent as approved by the contract Administrator. 
Lead or lead composite components are strictly prohibited. All Waterworks materials 
must meet AWWA current quality criteria standards and American National Standard 
ANSI/NSF Standard 61 no lead certification for waterworks material products. Only those 
products stamped mechanically with the letters NSF61 on the body or shipped in cartons 
bearing the marking ANSI/NSF Standard 61, certified by an accredited laboratory, will be 
accepted by the Corporation. 

The construction of all watermains, appurtenances and service connections in the City of 
Welland shall be in accordance with the current and appropriate Ontario Provincial 
Standard Specifications and Standard Drawings, the American Water Works Association 
Standards or as modified herein. All materials shall be as specified or equivalent, as 
determined by the City.  For detailed information on acceptable materials, refer to 
Appendix D – Watermains and Appurtenances. 

 Determination of the watermain design and design flows shall be based on: 

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

• The minimum working pressure shall not fall below 275 kPa (40 psi) under normal 
operating condition nor fall below 140 kPa (20 psi) under fire flow condition. 

• Should sub-standard flow and pressure be anticipated, a water distribution analysis 
may be required on the system.  The result of such analysis complete with drawings 
and calculations shall be submitted to the Infrastructure Services - Engineering 
Division for review and approval. 

• Sizing a water distribution system shall be based on a uniform Pipe Friction Factor 
of 130 for any pipe size or pipe type.  Field tests shall be made when calibrating the 
model of an existing system. 

• Average consumption shall be based on the following Table – Unit Consumption 
Rates: 
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Table 8.1 
Unit Consumption Rates 

Domestic 
Average Day 
Maximum Day 
Peak Rate 

320 Ipcd 
570 Ipcd 
860 Ipcd 

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

 

8.2 Hydraulic Design 

8.2.1 System Pressures 
 The maximum sustained operating pressures shall not exceed 690kPa.  Where 

pressures in localized area are above this level, pressure reducing valves shall be 
installed. 

 

 The distribution system shall be sized to meet normal peak demands.  Under 
conditions of simultaneous maximum day and fire flow demands, the pressure shall 
not drop below 140 kPa.  Under normal operating conditions, the pressure shall not 
drop below 275 kPa.   

The City may require the consulting engineer to verify the existing distribution 
system is sufficient to supply the above requirement to the development.  The 
Owner is responsible for all associated costs for verifying the above. 

 All watermains shall be capable of withstanding minimum design pressures of 
1035 kPa regardless of the working pressure in the system or the rating necessary 
to meet the structural requirements of the trench condition.  (Design Pressure = 
maximum sustained internal hydrostatic pressure to which the pipe is to be 
subjected, excluding transient pressures). 

8.2.2 Friction Factors 
 The following "C" values shall be used for the design of water distribution systems 

regardless of pipe materials: 

   Pipe Diameter (mm) C-Factor 
 
         150     100 
    200 to 250     110 
    300 to 600     120 
    Over 600     130 
 

 The above C-factors represent long-term values.  A C-factor of 130 shall be used to 
calculate maximum velocities for transient pressure estimations, and for checking 
pump motor sizes for run-out conditions. 

8.3 Pipe Design and Materials 
All materials shall be as specified or equivalent as approved by the City. 
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Lead and/or lead composite components are strictly prohibited.  All Waterworks 
materials must meet AWWA current quality criteria standards and American 
National Standard ANSI/NSF Standard 61 no lead certification for waterworks 
material products.  Only those products stamped mechanically with the letters 
NSF61 on the body or shipped in cartons bearing the marking ANSI/NSF 
Standard 61, certified by an accredited Laboratory, will be accepted by the 
Corporation. 

8.3.1 Sizes 
 Sizes and looping of watermains will be determined at the preliminary stage of the 

development.  The following are the minimum size requirements. 

 Residential Areas 

 150 mm diameter minimum, 200 mm diameter will be required on dead end streets 
and looped with a 50 mm diameter watermain. 

 Commercial and Institutional Areas 

 Sized according to the anticipated demand for commercial and institutional 
developments. 

8.3.2 Depth of Cover 
 The minimum depth of cover to watermains should not be less than the depth of 

frost penetration. 

 Generally the depth of cover shall not be less than 1.70 m measured in a vertical 
plane above the pipe from the top of the pipe to the finished ground elevation. 

 It will be the responsibility of the Consulting Engineer to justify any reduction in the 
depth of cover less than 1.70 m by submitting a report outlining the reasons for the 
reduction and alternative frost protection measures to be taken. 

8.3.3 Separation Between Watermains and Sewers 
 Separation between the sewer and the watermain shall be in accordance with MOE 

guidelines. 

8.3.4 Utility Crossings 
 Where watermains cross over or under utilities other than sewers, the clearance 

and type of crossing provided shall conform to the requirements of the particular 
utility involved and provide proper bedding and structural support of the watermain 
and utility. 

8.3.5 Dead Ends 
 Where possible, the distribution system shall be designed to eliminate dead-end 

sections.  Where dead-ends cannot be avoided, they shall be provided with a fire 
hydrant, flushing hydrant or a 50 mm blow-off for flushing purposes.  For watermain 
requirements for cul-de-sacs, refer to Section 8.3.1. 
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8.3.6 Pipe 
Pipe materials shall conform to Materials for Watermains, Appendix D for 
subdivisions. For Site Plan applications, the pipe material shall be in accordance 
with the Ontario Building Code and acceptable to the Chief Building Official. 

 NOTE:  Tracer wire (12 gauge) must be used with all P.V.C., including services as 
applied in accordance with manufactures specifications. 

 Insulation 

 Where insulation is required due to depth of main, SM3 styrofoam insulation shall 
be used.  The design shall be in accordance with NPSS SPC 61. 

8.3.7 Tracer Wire 
Watermain & Water Service Tracer Wire Specifications (refer to Appendix C, 
'Standard Drawings' - Drawing No. 3 and Drawing No. 4.) 

General 

1) Tracer wire shall be installed on all non-metallic (PVC, HDPE, PE, and AC) 
watermains, hydrant laterals and water services except where such water 
services pipe is of copper material.  The wire shall be installed in such a 
manner as to be able to properly trace all watermains, hydrant laterals and 
water services without loss or deterioration of signal or without the 
transmitted signal migrating off the tracer wire. 

2) Tracer wire shall be RWU90 (Direct Burial Wire), number eight (8) gauge 
(AWG) American Wire Gage, single or seven strand, insulated copper wire 
with 60mil of white/ or black, cross link polyethylene (XLPE) insulation 
specifically manufactured for direct burial applications. 

3) All tracer wire welds onto existing cast or ductile iron pipe shall be 
completely sealed with the use of an approved mastic type sealer 
specifically manufactured for underground use.  The mastic shall be T.C. 
Mastic (Tape Coat of Canada) or approved equivalent and shall be applied 
in a thick coat a minimum of 12mm thick and be protected from 
contamination by the backfill material with the use of plastic membrane. 

4) All spliced or repaired tracer wire connections in the tracer wire system shall 
be made using a Copper Split Bolt (SBC 2-C) (for two to four number eight 
wires) or approved equivalent and made waterproof using Vulko Wrap 
Insulating Material Part Number 98412BK, black 40mil (thickness), 2.54cm 
(width) for burial applications. 

Installation 

1) The tracer wire shall be laid on top of and along the entire length of all new 
pipes and shall be extended to the surface at all main gate valves, 
secondary gate valves, hydrants, blow-offs and meter boxes sufficiently for 
locator equipment to be attached.   

2) The tracer wire shall be laid on top of and along the entire length of all new 
pipes and shall be extended to the surface at all curb boxes sufficiently for 
locator equipment to be attached.   
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3) At the point of connection between cast and ductile iron watermain, with any 
non-metallic watermains the tracer wire shall be properly connected to the 
metallic pipe/fitting with a cad weld or approved equivalent. 

4) Tracer wire shall be laid out flat and securely affixed to the pipe at 6.10m 
intervals.  The wire shall be protected from damages during the execution of 
the works.  No breaks or cuts in the tracer wire and insulation shall be 
permitted.   

5) Except for approved spliced in connections, tracer wire shall be continuous 
and without splices from valve chamber to valve chamber, valve to valve, 
valve chamber/or valve to fire hydrant or fire hydrant to fire hydrant. 

6) At fire hydrants, no spliced in tracer wire connections shall be allowed 
regardless of the type of material of the hydrant lateral.  The main line tracer 
wire shall follow and be secured to the fire hydrant lateral up to and back 
from the hydrant and then continue along the watermain.  The tracer wire 
shall be wrapped around the hydrant above grade and below the breakaway 
flange with at least 2.0m of slack in the tracer wire above grade. 

7) At existing iron and copper water service connections where any portion of 
the water services is replaced with a non-ductile iron or non copper material, 
a water service tracer wire shall be spliced into the watermain tracer wire 
and then connected to the remaining iron water service by means of cad 
weld or the remaining copper water service using a ground clamp sized 
appropriately for the copper water service. 

8) At water service connections where there is no tracer wire on the existing 
watermain and the water service connection is neither iron nor copper pipe, 
tracer wire shall be cad welded to the water main tee or tapping gate valve 
and placed among the water service to a point where the water service 
enters either inside the building or water meter chamber and shall be 
configured at the valve box. 

9) In valve chambers, a 12mm diameter stainless eyebolt complete with 
stainless steel nut and 50mm diameter stainless steel flat washer shall be 
installed between the layers of frame and cover adjustment rings.  The 
tracer wire shall be securely affixed to the eye of the bolt with enough slack 
in the tracer wire to extend a minimum 1.0m above grade. 

10) Where a valve box is used instead of a valve chamber, the tracer wire from 
both direction shall be secured every 500mm to the outside of the valve box 
and be brought up on the outside of the valve box to a point 100mm below 
grade and then brought into the valve box through the valve box's pre-
manufactured tracer wire hole and left with an additional 500mm of slack. 

11) At all watermain end caps, a minimum of 2.0m of tracer wire shall be 
extended beyond the end of the pipe, coiled and secured for future 
connections.  The end of the tracer wire shall be spliced to the wire of a 
6pound (2.7kg) zinc anode and is to be buried at the same elevation as the 
watermain. 

Repairs & Watermains 

1) At all repair locations where there is existing tracer wire, the tracer wire shall 
be properly reconnected and spliced. 
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2) Whenever any valve or pipe repairs occur within or at a valve chamber, 
tracer wire shall be welded to the existing cast iron or ductile iron pipe on 
both sides of the replaced section.   

3) Whenever any valve or pipe repairs occur at the valve box location, tracer 
wire shall be welded to the existing cast or ductile iron pipe on both sides of 
the replaced section. 

4) At all repair locations in cast or ductile iron pipe, double tracer wires shall be 
placed across the repaired section and securely cad welded to the metallic 
pipe within 300mm of both ends of the repair. 

Spliced Connections 

1) Spliced connections between the main line tracer wire and branch 
connection tracer wire shall only be allowed at watermain tees, crosses or at 
iron or cooper water service where a portion of the branch connection 
watermain or watermain is replaced with a non metallic material.  The 
branch connection tracer wire shall be single tracer wire properly spliced to 
the main line tracer wire.  Where the existing branch connection is neither 
iron nor copper, then the new branch connection tracer wire shall be 
properly spliced to the existing tracer wire on the branch connection. 

Tracer Wire Testing 

1) The tracer wire system shall be tested for functionality by City forces only 
after the Contractor has confirmed and demonstrated that the entire tracer 
wire system is installed and functioning properly. 

2) If deficiencies are found in the tracer wire system when tested by City 
forces, then the Contractor shall be charged the full cost incurred by the City 
for all subsequent visits to site to confirm functionality and acceptability of 
the tracer wire system.  Such cost shall be deducted from the Contractor's 
final payment. 

8.3.8 Water Meters 
Meters 

1) When installing, replacing and removing water meters to existing services 
consisting of copper, lead, steel cast iron, galvanized steel, etc., it is 
mandatory to use a temporary jumper wire consisting of a number 8 gauge 
wire to isolate the area of the service where the meter is being installed. 

2) Upon completion of installing, replacing and temporarily removing a water 
meter connected to a water service consisting of copper, lead, steel, cast 
iron, galvanized steel, etc., should the existing ground connection be 
connected after the meter, relocate the ground wire and reconnect to the 
service in front of the meter.  Upon completion of the installation, 
replacement or removal, install a permanent grounding wire consisting of a 
number 8 gauge wire in front of and after the meter to maintain grounding 
continuity. 

3) When permanently removing a water meter connected to a water service, 
firstly shut the water off and install a security lock within the curb box and 
then remove the meter and install a ground strap to each end of the 
plumbing. 
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4) The City will continue to install permanent ground straps to all meter 
installations where required.   

Note:    
1) The installation of a temporary jumper wire is also mandatory to isolate the 

working area when relocating the permanent grounding wire. 

2) When encountering grounding to a copper water line when the water 
service entering the building consists of polyethylene and needs to be 
temporarily removed to install or repair a meter, reconnect the clamp and 
wire to it's original position above the meter. 

  Services 

1) (a) When repairing a water service it is mandatory to isolate the repair 
by installing a temporary jumper wire and disconnect the wire only 
upon the completion of the repair.  All repairs to a metallic service 
must be repaired with the same size service consisting of copper 
tubing for services up to 50 mm in diameter and ductile iron for 
services greater than 50 mm in diameter at all times. 

 (b) When encountering a water service that is deficient through 
corrosion or structurally deficient, i.e. copper or polyethylene service, 
replace the service entirely with type "k" copper tubing, rather than 
conducting a repair. 

2) When replacing an existing water service to an existing building, replace the 
service with the same size pipe with type "k" copper tubing only, complete 
with a DZP550-12 Zinc Anode c/w 13 mm -25 mm zinc anode clamp for 
copper at all times.  Services greater than 50 mm in diameter, replace the 
service with ductile iron pipe.  For domestic services that are 16 mm in 
diameter and less, provide with a 19 mm copper type "k" service. 

Note: Copper tubing shall be type "k" manufactured according to CSA 
Standard HC-7.6 and furnished in soft temper only. 

3) When installing new services up to 50 mm in diameter to new homes or new 
commercial developments, install services using copper tubing only at all 
times. 

4) When encountering a polyethylene water service where the curb box is less 
than 5 m from a building, for example when repairing the service or 
exposing it through a main break etc., replace the polyethylene water 
services with the same size service using copper tubing at all times. 

Note: 
Grounding: 

 Where the existing water service may be used for grounding, a minimum of 
3 m of copper water tubing is required buried outside of the foundation wall 
in accordance with the Ontario Electrical Safety Code.  Alternatively, OPSS 
609, Construction Specification for Grounding is to be applied. 
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8.4 Valves 

8.4.1 Line Valves 
 Gate valves shall be used on all watermains 350 mm diameter or less in size.  

Butterfly valves shall be used on all watermains of 400 mm diameter and greater. 

 All valves shall be of the approved type with non-rising stem and a 50 mm square 
operating nut opening counter clockwise. 

8.4.2 Sizes 
  The sizes of the line valves shall be the same size as the watermain. 

8.4.3 Number, Location and Spacing 
 Generally, a minimum of two valves are required at a tee intersection and a 

minimum of three valves are required at a cross intersection.  The valves shall be 
located at the point where the projections of the streetline intersects the watermain.  
Valve boxes and chambers shall be located in boulevards whenever possible. 

 Line valves shall be located such that 30 houses can be shut-off from another block 
and isolated from the system.  In no case shall the spacing exceed 305 m. Line 
valves on feedermains shall be located in accordance with existing and future 
servicing requirements.  The maximum distance between valves shall not exceed 
762 m. 

8.4.4 Air Release Valves 
 Air release valves shall be placed at all significant high points of the distribution 

system.  In addition, an attempt shall be made to locate hydrants at high points or at 
dead ends, thereby eliminating the need for vacuum-air relief valves and/or blow-
offs. 

8.4.5 Drain Valves 
 Drain valves shall be located at the low points of all watermains of 600 mm 

diameter and greater. 

8.4.6 Valve Boxes and Chambers 
 All valves 350 mm diameter and smaller shall have valve boxes and specified direct 

bury operators shall be used. 

 All valves 400 mm diameter and larger shall be installed in valve chambers. 

 The tops of valve boxes and valve chamber maintenance hole covers shall be set 
flush with finished grade.  The top of the roof slab of valve chambers shall be at 
least 0.60 m below the profile of the finished pavement. 

 Chambers or pits containing valves, blow-offs, meters or other such appurtenances 
to a distribution system shall not be connected directly to any sanitary or combined 
sewer, nor shall blow-offs or air-relief valves be connected directly to any such 
sewer. 

 Such chambers or pits shall be drained to the surface of the ground where they are 
not subjected to flooding by surface water, to absorption pits or to a sump within the 
chamber where ground water level is above the chamber floor or storm sewer. 



THE CORPORATION OF THE CITY OF WELLAND 
MUNICIPAL STANDARDS  Page 8-9 
 

In order to minimize the total number of chambers on any project, care should be 
exercised in locating the line valves, air relief’s, drains, etc., with a view to 
combining these functions in a single chamber. 

Valve boxes shall conform to City of Welland Materials for Watermains, 
Appendix D. 

Valve chambers must conform to OPSD 1101 Series. 

8.4.7 Fittings 
 Iron fittings, cast or ductile, shall be with ends specifically manufactured for use 

with asbestos cement pipe, ringtite or if required with hub, mechanical joint, 
flanged, tyton joint. PVC fittings will be considered. The Consultant shall provide 
a written request to the City in writing prior to construction. 

8.4.8 Valves 
Gate and tapping valve shall conform to City of Welland Materials for Watermains, 
Appendix D. 

8.5 Fire Hydrants 

8.5.1 General 
Fire protection for institutional and commercial development shall be reviewed upon 
application. 

8.5.2 Hydrants 
 Hydrant installation shall be located at the extension of the side lot line, away from 

the driveway. 

8.5.3 Hydrants-Number and Spacing 
 Hydrants shall be installed on all watermains 150mm diameter and larger in 

accordance with the MOE Guidelines for the Design of Water Distribution Systems 
and/or with the following maximum allowable spacing; 

 a) 150 m in residential areas, measured along the water main or to provide for 
a maximum hose length of 75 m; 

 b) 75 m in industrial and commercial areas measured along the water main to 
provide for a maximum hose length of 37.5 m. 

All hydrants when installed in new subdivisions shall have a clearance of at least 
one (1) metre from any boulevard apron as to not cause any conflict with ingress 
and egress of driveway access. 

8.5.4 Branch Valves and Boxes 
 All hydrants installed on watermains shall be installed with 150 mm diameter anchor 

tee, secondary valve and box. 

8.5.5 Hydrant Types 
Hydrants shall conform to City of Welland Materials for Watermains, Appendix D. 



THE CORPORATION OF THE CITY OF WELLAND 
MUNICIPAL STANDARDS  Page 8-10 
 

Hydrant specifications: 

Depth of bury; 1.8m (6’) 
Boot; 150mm (6”) diameter mechanical joint 
Colour; red with silver dome and caps 
Drain ring bolts and nuts; stainless steel type 304 
Shall be epoxy coated in compliance with AWWA Standard C550 

Where hydrants do not conform to the furnished ground grade the proper length 
extension will be inserted either at the drain ring flange before backfilling or the 
ground line flange with proper rod extension.  Extension must be installed in strict 
accordance to manufacturer’s specifications. 

If the hydrant requires a shorter barrel due to a necessary grade change in the 
main the proper length barrel will be installed before backfilling the hydrant 
trench. 

Hydrant valves shall conform to City of Welland Materials for Watermains.   

Secondary valve specifications: 
Opening size; 150mm (6”) diameter 
Joint; mechanical 

Tee off watermain shall be anchor type.  Secondary valve shall be bolted to the 
anchor tee. All piping required (from tee to valve to hydrant) shall be Class 150 
P.V.C. 

8.6 Water Sampling Station 
Placement of water sampling stations within any new development or watermain 
rehabilitation project will be determined by the City and shall be based on 
establishing the most optimal water quality monitoring program.  

Where and when they will be installed is dependent on the most strategic location 
that will provide water quality data to efficiently monitor the distribution system 
based on surrounding sampling stations.  Consultation with the City shall be 
required in the determination of need and location. 

8.7 Water Service Connection 

8.7.1 General 
 In new developments, the service connections shall be installed in accordance with 

the Standard Drawings terminating 1.5m behind the property line on the building 
side. Curb stops shall be located at the property line. 

 No service connection shall be made to watermains greater than 400 mm diameter. 

8.7.2 Pipe Sizes 
 a) The minimum size for service connections shall be 25 mm diameter. 
 b) Service connections for multiple family dwellings shall be sized to provide 

capacity equivalent to 25 mm diameter connection to each dwelling unit. 
 c) Service connections for blocks, commercial and industrial areas shall be 

sized according to the intended use. 
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8.7.3 Location 
 Water service connections shall not be located under a driveway, if possible.  The 

location of water service connections for single family and semi-detached lots shall 
suit the house style in accordance with Appendix C, 'Standard Drawings' - Standard 
Lateral Locations Drawing No. 6. 

8.7.4 Depth 
 Curb and Gutter Roads - water service connections shall be installed 1.70 m 

minimum below finished centreline road grade. 

 Open Ditch and Unimproved roads - in no case shall the cover of the water service 
connection be less than 1.70 m. 

8.7.5 Mainstops 
 All domestic water service connections shall have main stops installed at the 

watermain equal to the water service connection diameter. 

A main stop shall be the same size as the service line, bronze, round way. The 
main stop valve shall conform to City of Welland Materials for Watermains, 
Appendix D. 

  For sizes 20mm diameter and 25mm diameter: 
• service saddle is required; 
• tapping must not exceed15° from horizontal centre line of main; 

  For sizes 38mm diameter and 50mm diameter: 
• service saddle is required; 
• must be tapped at horizontal to centre line of main; 
• AWWA standard thread inlet and female iron pipe thread outlet; 
• plastic pipe to iron coupling or adapter. 

8.7.6 Curb Stops and Boxes 
 All service connections shall have curb stops and boxes installed at the property 

line or an approved location. 

Curb valve to be compatible (same size) as the service and valve shall conform to 
City of Welland Materials for Watermains, Appendix D. 

All curb stops on the open end must be protected with the use of a plastic cap or 
plug. 

8.7.7 Tapping Sleeves 
 All tapping sleeves shall conform to City of Welland Materials for Watermains, 

Appendix D. 

 All tapping sleeves shall be Robar 6606 stainless steel sleeve with T304 
stainless steel bolts or approved equivalent for cast iron (CI), asbestos cement 
(AC) and polyvinylchloride pipe (PVC), sizes 100mm (4”) to 400mm (16”) inside 
diameter (ID). 
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8.7.8 Materials - Services 
 For the installation of 25 mm (1”), 38 mm (1½”), and 50 mm (2”) diameter water 

service lines within the City of Welland. 

NOTE:  The contractor must supply all materials for the complete installation of the 
service line.  All materials must be new and unused and shall conform to City of 
Welland Materials for Watermains, Appendix D. 

8.7.8.1 Service Saddles 
 To tap cast iron pipe, asbestos cement pipe and P.V.C. pipe, saddles shall 

conform to City of Welland Materials for Watermains, Appendix D. 

8.7.8.2 Coupling and Adaptors 
 All couplings and adaptors shall conform to City of Welland Materials for 

Watermains, Appendix D. 

8.7.8.3 Pipe Fittings and Nipples 
All pipe fittings and nipples shall conform to City of Welland Materials for 
Watermains, Appendix D. 

8.7.8.4 Curb Box 
All curb boxes shall conform to City of Welland Materials for Watermains, 
Appendix D. 

8.7.8.5 Larger Service Lines 
 Materials for water service lines larger than 50 mm (2”) diameter shall be in 

accordance with Section 8.3 Pipe Design and Materials - Watermain. 

8.8 Service Installation 
 All 25 mm (1”) P.E. service connections must have stainless steel inserts of the proper 

length and they must not extend beyond the coupling nut when properly tightened. The end 
of the 1.5m extension onto private property shall have a plug, or other type of 
appurtenance, to eliminate the possibility of contamination to the service. 

 25 mm (1”) main stops for 25 mm (1”) services when tapped in main must not exceed 15o 
from horizontal centre line of main. 

Where the existing water service may be used for grounding, a minimum of 3 metres of 
copper water tubing is required buried outside of the foundation wall in accordance with 
the Ontario Electrical Safety Code.  Alternatively, OPSS 609, Construction Specification 
for Grounding is to be applied. Due to the potential usage of existing copper services for 
household electrical grounding, proper pre-cautionary measure of re-routing of electrical 
current must be exercised by the contractor. 

All exposed foundation cracks are to be caulked or grouted in addition to the entrance 
hole for the service entering the building, where applicable. 
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8.9 Bedding, Cover Material and Backfill 
 Bedding material shall be 100 mm (4") of limestone screening or fine traffic bound. Cover 

material shall be 300 mm (12") of limestone screening or fine traffic bound.  Backfill in roads 
and driveways shall comprise of select native material and compacted to 100% S.P.D. 

8.10 Corrosion Protection 
 All metallic pipe, fittings, etc., installed underground must be thoroughly coated with asphalt 

base paint and wrapped with 6mm polyethylene film taped in place.  The polyethylene 
wrapping must not cover the drain ring on fire hydrants.  Zinc anode cathodic protection to 
be installed, where required, by the City or the application of denso type or approved City 
equal.  Fittings with FRC coating will also be accepted. 

8.11 Installation 
 The installation of watermains and appurtenances shall be in strict accordance with OPS 

and as outlined herein.  Failure to follow the correct procedures will result in the City 
refusing to place the water system in service. 

8.11.1 Interruption of Service 
 Unless directed by the Contract Administrator and under the direct supervision of 

a MOE licensed water operator, the contractor may not operate valves, hydrants, 
blow-offs or curb stops. 

8.11.2 Conflicting Utilities 
If the elevation of any existing utilities is doubtful, it must be checked early 
enough to allow for adjustment in the elevation of the watermain to 
accommodate.  No down time claim will be considered resulting from such 
delays.   

8.11.3 Laying Pipe 
 Every precaution shall be taken to prevent foreign material from entering the pipe 

while it is being placed in the line.  If the pipe laying crew cannot put the pipe into 
the trench and in place without getting earth into it, the Engineer may require that 
before lowering the pipe into the trench, a heavy, tightly woven canvas bag of 
suitable size or equivalent shall be placed over each end and left there until the 
connection is to be made to the adjacent pipe.  During laying operations, no debris, 
tools, clothing or other materials shall be placed in the pipe. 

 Pipes shall be lowered singly into the bottom of the trench, made to rest firmly 
throughout their length on the prepared trench bottom. 

 After placing a length of pipe in the trench, the spigot shall be centred in the 
coupling or bell and pipe forced home and brought to correct line and grade.  The 
pipe shall be secured in place with approved backfill material tamped under it 
except at the joints.  Pipe and fittings which do not allow a sufficient and uniform 
space for joints shall be removed and replaced with pipe and fittings of proper 
dimensions to insure such uniform space. 
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 Pipes shall not be laid in wet trench conditions that preclude proper bedding, or 
when, in the opinion of the Engineer, the trench conditions or the weather are 
unsuitable for proper installation. 

 Precautions shall be taken to prevent dirt from entering the joint space.  At any time 
when pipe laying is not in progress, the open ends of pipe installed shall be closed 
by a watertight plug as per OPS or other means approved by the Engineer. 

8.11.4 Jointing 
 Pipes shall, in general, be jointed and restrained in strict accordance, and 

conformance, with the recommendations of the manufacturer of the pipe in use, 
OPSS 701 and as herein specified.  

 a) Mechanical Joints 

  The entire section of the pipe shall be pushed forward to seat the spigot end 
in the bell.  The gasket shall then be pressed into place within the bell, being 
careful to have the gasket evenly located around the entire joint.  The cast 
iron gland shall be moved along the pipe into position for bolting, all of the 
bolts inserted, and the nuts screwed up tightly with the fingers.  All nuts shall 
be tightened with a suitable (preferably torque limiting) wrench.  The torque 
for various sizes of bolts shall be as follows: 

    Size In.  
    Range of Torque  Foot Pounds 
      5/8    40 - 60 
      3/4    60 - 90 
       1    70 - 100 
     1¼     90 - 120 
 

 Nuts spaced 180o apart shall be tightened alternately in order to produce an 
equal pressure on all parts of the gland. 

 b) Asbestos - Cement Pipe 

 The machined ends of pipe to be jointed, the coupling grooves and rubber 
rings shall be cleaned immediately before assembly, and assembly shall be 
made as recommended by the manufacturer.  Each pipe joint shall be 
sealed with a coupling consisting of an asbestos cement sleeve and two 
rubber rings.  The location of field assembled rings shall be checked with a 
suitable gauge to verify that rubber rings are in the required position.  All 
lubrication will be applied to pipe joints according to manufacturer's 
specifications. 

 c) Permissible Deflection at Joints 

 Wherever it is necessary to deflect pipe from a straight line, either in the 
vertical or horizontal plane, to avoid obstructions or plumb stems, or where 
long-radius curves are permitted, the amount of deflection allowed shall not 
exceed 3 degrees that recommended by material manufacturer. 

d) Excessive Joints 

No joint may be introduced to new main section which is less than 6m in 
length except for the installation of pre-manufactured service saddle, valve, 
elbow and existing main connection. 
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e) Thrust Restraint 

   Thrust restraints are to be mechanical joint type: 
• EBAA Iron Series 2000 PV 
• Uni-Flange Series 1300 
• Megalug 
• Grip Ring Pipe Couplings 

 Safety factor 2:1 
High strength ductile iron per ASTM A536, Grade 65-45-12 and ASTM 
536-80. 

 Bolts and connecting hardware to be high strength low alloy per 
ANSI/AWWA C111/A21.11 and ANSI/AWWA C153/A21.53. 

 Per Uni-B-13-92, Recommended Performance Specification for Joint 
Restraint Devices for use with Polyvinyl Chloride (PVC) Pipe. 

  
NOMINAL RESTRAINT 
PIPE SIZE BOLT/ROD 

(mmø) NO. SIZE 
(in.) 

100 to 200 2 ¾ x 7 
250 to 300 4 ¾ x 7 
375 to 400 6 ¾ x 17 

 

8.11.5 Setting Valves and Fittings 
 Valves shall operate freely prior to installation.  Boxes shall be carefully set over 

the bonnet with the shaft truly vertical and the top at the proper elevation. 

 Valve boxes shall be braced to the sides of the trench prior to backfilling in order 
to maintain their setting.  Guide plates shall be used with all boxes. 

8.11.6 Setting Hydrants on Slopes 
Where hydrants are set in a bank, the slopes shall be graded within a 1.8m (6’) 
radius from 75mm (3”) below the ground flange not steeper than 1:2. 

8.11.7 As-Builts 
Prior to commissioning any new watermain, Public Works must be provided one (1) 
copy of the As-Built construction drawings showing locations of newly installed 
hydrants and valves. 

8.11.8 Disinfecting Water Lines 
Before the pipeline is placed in service, all new water systems, extensions to 
existing systems, valved sections of extensions, replacements and any exposed 
section of the existing system shall be disinfected in accordance with 
ANSI/AWWA C651-99.  



THE CORPORATION OF THE CITY OF WELLAND 
MUNICIPAL STANDARDS  Page 8-16 
 

8.11.9 Charging and Flushing of Mains 
 The Contractor shall charge and flush the new mains when so instructed by the 

City.  Mains shall only be charged under the supervision of the inspector.  The 
contractor shall be responsible for satisfactory disposal of all water used in flushing. 

8.11.10 Installing Service Materials 
 After the service line is installed and connected to the watermain, the curb box set 

in place, and the service line is connected to the consumer's water line at the road 
limit, the installation must be inspected by the Water Department's inspector before 
the trench is backfilled.  Where services have been installed by means of boring or 
tunnelling, the contractor shall expose both ends of each to enable its length to be 
measured.   

8.12 General Procedures on All Watermain Repairs, All Replacements & 
Installations - Normal Conditions 
Under no circumstances shall any repair, replacement, installation or work will be 
conducted on the watermain distribution system and appurtenances without a 
Certified Operator present to oversee the work. A Certified Water Operator must 
be present to oversee any work performed on the distribution system as per the 
Safe Drinking Water Act. 

All Contractors/Developers will familiarize themselves with the most current 
requirements posted on the City of Welland internet website prior to the 
commencement of construction. 

Please refer to Appendix ‘H’ for detailed requirements of watermain installation 
and repair. 

8.13 Water Infrastructure Location Sheets 
Upon completion of the primary servicing of the development all water service 
utility location sheets (locate sheets) shall be completed and will be provided to 
the City of Welland Infrastructure Services - Engineering Division. This includes 
sheets for the location of valves, hydrants, and water services. These sheets will 
be provided prior to the commissioning of the water distribution system. 
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9 DESIGN STANDARDS – SANITARY SEWERS 

9.1 General 
 The design and construction of all sanitary sewers and service connections in the City of 

Welland shall be in accordance with the following documents and latest revisions: 

9.2 Design Requirements 

9.2.1 Design Flows 
 Calculation of sewage design flows shall conform to the latest editions of the 

Regional Municipality of Niagara, Public Works Department's "Guidelines for the 
Design and Construction of Sewer and Water Main Systems", and the Ontario 
Ministry of the Environment's "Guidelines for the Design of Water Storage Facilities, 
Water Distribution Systems, Sanitary Sewage Systems and Storm Sewers". 

9.3 Maintenance Holes 

9.3.1 General 
All maintenance holes are to be supplied or constructed in accordance with 
OPSD 701 Series. 

In site plan applications, a ‘service’ maintenance hole will be required at the 
property line on services larger than 125mm diameter upon entrance of the 
service to private property. 

9.3.2 Purpose 
 Maintenance holes shall be provided at each change in alignment, grade, pipe 

material and at all junctions, and at the points of connection of sewer over 200 mm 
in diameter where the size of connection is equal to or one size smaller than the 
City sewer. 

9.3.3 Spacing 
 Generally, maintenance holes shall be spaced at 

• a maximum of 100 m for pipe sizes 200 mm diameter to 450 mm diameter; 
• a maximum of 130 m for pipe sizes greater than 450 mm. 

9.3.4 Structures 
Maintenance holes shall be constructed of poured or precast concrete as 
detailed on the OPSD 701 series with watertight connections KOR-N-SEAL type 
or approved equal. 

9.3.5 Benching 
 All sanitary maintenance holes shall be benched as per OPSD 701.021 and be 

completed to obvert. 
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9.3.6 Diameter 
 The type and size of maintenance hole shall be specified on the profile and a detail 

of the benching is to be shown on the plan portion of the engineering drawing.  The 
minimum maintenance hole sizes shall be determined using OPSD 701.021. 

9.3.7 Access 
 All maintenance hole chamber openings shall be located parallel to flow direction. 

9.3.8 Change in the Direction of Flow 
 The maximum change in the direction of flow in any sanitary sewer maintenance 

hole shall be 90o.  A change of flow direction at acute interior angles shall not be 
permitted. 

9.3.9 Drop Across Maintenance Holes 
 When pipe size does not change through a maintenance hole and the upstream 

flow velocity does not exceed 1.5 m/s, the following allowances shall be made to 
compensate for hydraulic losses. 

   Alignment Change   Drop Required 
 
 a) Straight run   grade of sewer 
   b) 14 < 45o   0.03 m 
  c) 45 to 90o   0.06 m 

 When the upstream flow velocity exceeds 1.5 m/s or for all junction and transition 
maintenance holes the drop shall be hydraulically designed. 

9.3.10 Drop Structures 
The maximum drop allowed across a maintenance hole is 0.9 m.  If the design of 
the sewer is such that the difference in elevation between inlet and outlet exceeds 
900 mm, a drop structure is then required.  The drop structure shall be in 
accordance with OPSD 1003.010 or 1003.031. 

9.3.11 Safety Gratings 
 Safety gratings shall be required in all maintenance holes greater than 5.0m in 

depth.  Safety gratings shall not be more than 5.0m apart and constructed in 
accordance with OPSD 404 Series. 

9.3.12 Matching Obverts 
 The obvert(s) on the upstream side of a maintenance hole shall in no case be lower 

than the obvert(s) on the downstream side of the maintenance hole. 

9.4 Pipe Design and Materials 

9.4.1 General 
 The class, type of pipe and type of pipe bedding shall be shown on the profile for 

each section of sewer and shall be CSA approved. 
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 The use of radius pipe or deflected pipe will be permitted to achieve changes in 
horizontal alignment for sewer sizes 1050 mm diameter and larger.  The minimum 
radius allowed for various pipe diameters shall be as detailed in the manufacturer's 
specifications.  When pipes are deflected at the joints, the angle of joint 
displacement shall not exceed 3o. 

 In general, no decrease of pipe size from a larger size upstream to a smaller size 
downstream will be allowed regardless of increase in grade. 

 Pipe bedding and class of pipe shall be designed to suit ultimate loading conditions. 

 Sanitary Laterals shall be a minimum of 100mm and all laterals shall be designed to 
accommodate the appropriate intended use of the property being serviced.  

 Generally, service connections shall not be permitted to sanitary sewers exceeding 
7.60 m in depth.  Depth is measured from the final centreline finished road elevation 
to the top of the sanitary sewer. 

9.4.2 Sewer Design Capacity 
 Sewer capacities shall be computed by using Manning's Formula on the basis of 

sewer pipe flowing full. 

9.4.3 Roughness Coefficients 
 A roughness coefficient of n = 0.013 shall be used for all types of pipe regardless of 

the material used. 

9.4.4 Velocity, Grade and Size 
 All sanitary sewers are to be designed with a minimum velocity of 0.60 m/s and 

maximum velocity of 3.0 m/s when flowing full.  The minimum size of the sanitary 
sewer main shall be 200 mm @ 0.40% minimum slope. 

9.4.5 Minimum Depth 
 Depth is measured from the final centreline finished road elevation to the top of the 

sanitary sewer at standard location. 

 For residential, commercial and institutional areas, the minimum depth is 2.5 m 
unless approved by the City. 

 In all cases, the proposed sanitary sewers shall be installed at sufficient depth to 
service lands external to the site as determined by the City. 

9.4.6 Location 
 Sanitary sewers shall be located within the road allowance, as shown on Appendix 

C, 'Standard Drawings' - Standard Utility Location Drawing No. 1.  If common 
trenching is required for the storm and sanitary sewer, the subdivider's consultant 
shall prepare special design standards and provide to the City the specification for 
such requirements.  Any non-standard design for locations will require the approval 
of the City. 

9.4.7 Crossings 
 Generally a minimum clearance of 150 mm shall be provided between the outside 

of the pipe barrels at the point of pipe crossing for storm sewers and other utilities 



THE CORPORATION OF THE CITY OF WELLAND 
MUNICIPAL STANDARDS  Page 9-4 
 

except for watermain crossings when the minimum clearance shall be not less than 
500 mm. 

 In the event the minimum clearance of 150 mm cannot be obtained, then the pipes 
at the crossing shall be concrete encased to ensure that the pipes are properly 
bedded. 

9.4.8 Pipe Materials 
 Sanitary sewers shall be constructed of polyvinyl chloride, or concrete pipes. 

 a) Polyvinyl Chloride Pipe (P.V.C.)  

 Polyvinyl Chloride Pipe shall be solid wall manufactured in accordance with 
the latest revision of CSA B182.1 or B182.2 and green in colour for main 
line as well as service laterals.  

 The design of sanitary sewer systems using P.V.C. pipe shall be based on 
the modified Spangler Equation for flexible pipe. 

  b) Concrete 

Reinforced concrete sewer pipe 300 mm in diameter and larger shall be 
steel reinforced and shall conform to CSA A257 Specification, and be 
designated as, Class 50D, 65D, 100D or 140D, as required. 

Concrete and PVC pipes shall be jointed by means of approved rubber 
gaskets. 

 NOTE:  For main sewers, the Standard Dimension Ratio (S.D.R.) of the 
P.V.C. pipe shall not exceed S.D.R. 35. 

 For service connections, the Standard Dimension Ratio of the P.V.C. 
pipe shall not exceed S.D.R. 28. 

 The bedding required for P.V.C. main sewer and service connections shall 
be as detailed on the standard drawings OPSD 1006.020. 

9.5 Easements 
 The minimum width of easements for pipes shall be determined by the owner's consulting 

engineer and approved by the City to account for number of pipes, pipe size, depth, 
excavation of open cut method and location of proposed building foundations.  In no case 
shall the easement width be less than 3.0 m. 

 The owner must grant permanent easements for any drainage works which are not within 
the road allowance, to the City. 

9.6 Backwater Valve 
 The City of Welland requires all new houses (single detached, semi-detached and 

townhouses) to be fitted with a normally open backwater valve, in accordance with the 
Ontario Building Code 7.4.6.4,  located in the building drain inside the house.  
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9.7 Pump Stations 
Pump Stations designed for use in the City of Welland shall conform to the design 
requirements of the Regional Municipality of Niagara and be in conformance of the latest 
requirements of the Ministry of Environment. 
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10 LOT GRADING AND DRAINAGE 

10.1 General 
 The following statements of objectives of the Lot Grading and Drainage Policy are used as 

the premise upon which the policy contained herein is based. 

 a) To ensure the establishment and certification of a grading scheme for developed 
lands by means of relative ground elevations in accordance with good drainage 
practices. 

 b) To determine a point in time up to which the City and Subdivider/Owner/Builder are 
responsible for the establishment of the grading scheme and after which the 
maintenance of the grading and drainage becomes the owner's responsibility. 

 c) To ensure maintenance of, or acceptable revisions to, the grading and drainage 
scheme established on lands developed under this policy through the Building 
Permit applications for future works which require excavation.  (i.e. garages, in-
ground swimming pools, building additions, etc.) 

 d) To ensure surface drainage is self-contained within the lands being developed and 
to ensure surface drainage from or on adjacent lands is accommodated or not 
adversely affected. 

 e) The grading, drainage and building construction should be such that unanticipated 
storm water does not enter the sanitary sewer system. 

 f) The grading and drainage on lands developed under this policy should be 
congenial with nature and thus preserve the natural terrain as much as possible. 

 g) Grading and drainage schemes shall include erosion and sediment control 
measures. 

10.1.1 Requirements Under the Policy 
All subdivision agreements for the development of subdivisions in the City of 
Welland shall include the following requirements.  These requirements apply to the 
entire subdivision with the exception of blocks that are under site plan control. 

10.2 Roof Leaders and Sump Pumps 
 Roof drain connections to storm laterals are expressly prohibited.  Roof drains should 

discharge at the front of the building to grade, with 900mm drain extensions, with flows 
directed away from the building foundations, as per the Ontario Building Code, and without 
erosion or inconvenience to others.  Unless otherwise approved by the City, run-off from 
roof drains and sump pumps shall flow across pervious ground surfaces prior to entering 
the storm system. 

 NOTE; All foundation drainage must be directed to sump pumps and discharged to 
grade or a storm lateral if so installed. 
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10.3 Design Requirements 

10.3.1 Step 1 - Creation and Approval of Subdivision Design Plans 
a) The initial step is the preparation, as part of the subdivision design plans, 

of a subdivision grade control plan.  These plans outline the development 
and construction of the subdivision, which includes the overall drainage 
pattern through the establishment of relative surface elevations as well as 
how the subdivision will appear upon completion. 

While the subdivision design plans include various drawings, the 
preceding plans may be of particular importance to the lot grading and 
drainage design as per the requirements of the corresponding 
Subdivider's Agreement: 

• Trees to be Saved and Protected Plan; 
• Rehabilitation and Naturalization Plan; 
• Landscaping Concept Plan/Planting Plan; 
• Subdivision Grading Plan. 

Upon completion of the subdivision design plans, they will be submitted to 
the City for comments and once the comments have been addressed the 
City will stamp and approve the subdivision design plans.  There may 
also be other municipal, provincial, federal and conservation regulatory 
authorities whose approval is also required. 

 

b) At the time of execution of the Subdivider's Agreement, the Subdivider 
shall convey to the City, at the Subdivider's expense and in a form 
satisfactory to the City Solicitor, easements for all rear yard catchbasins. 

10.3.2 Step 2 - Creation and Approval of the Subdivider's Agreement 
The Subdivider's Agreement is the legal document that clearly defines the roles, 
responsibilities and obligations of the City of Welland and the Subdivider with 
respect to the land outlined in the agreement.  The Subdivider's Agreement is 
typically drafted in conjunction with the preparation of the subdivision design plans, 
to ensure the Subdivider's Agreement accurately encompasses all the design 
elements, and is only finalized upon the approval of the subdivision design plans.    

The Subdivider's Agreement outlines among other things, the documentation and 
procedures required by the City to facilitate: 

• onsite commencement of primary grading work; 
• the release of a lot from the Subdivider's Agreement;  
• the return of security deposits. 

a) At the time of execution of the Subdivision Agreement or phase thereof, the 
Owner shall deposit with the City as surety for carrying out the provisions of 
the Subdivision Design Plans the amount as approved by council from time 
to time on a per lot basis, with a maximum deposit as per Appendix B, 
'Schedules' - Cost Estimate for the entire subdivision or phase.  The deposit 
shall be either cash or a Letter of Credit, and the format shall be in 
accordance with Appendix B.  This Owner's Grading Deposit shall be 
returned upon inspection by the City to ensure that this work has been 
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properly carried out as set out in Section 10.3.3, subject to any amounts 
retained under item (b) below. 

 Land development cannot commence until the Owner has posted all 
applicable deposits or letter of credits. 

b) Should the City become aware of drainage problems arising as a result of 
non-compliance to the requirements of this policy, the City will inform the 
Owner’s Design Consultant who will be responsible for resolving the 
problem, acting as the Owner’s Representative for all engineering and 
drainage works.  The City will give the Design Consultant fourteen (14) 
days notice to correct the problems.  Upon failure of the Design 
Consultant to rectify the problems, the City will inform the Owner or his 
consultant that the City will use the Owner’s Grading Deposit to cover the 
costs of rectifying the problems.  Any remedial work in excess of the amount 
of the Owner’s Grading Deposit shall be the responsibility of the Owner. 

10.3.3 Step 3 - Land Development 
 Once all the appropriate documents are complete and have received all required 

approvals, construction may begin.  The standard order of construction is as 
follows:  

i. Installation of erosion control measures; 
ii. Area grading operations including earthworks; 
iii. Installation of deep services (sanitary, storm and water); 
iv. Preparation of the road base, including granular, base asphalt and concrete 

curb and gutter. 

Depending on site-specific conditions certain stages may not be relevant and upon 
written consent from the City of Welland, as discussed on a case-by-case basis, 
may be omitted.  

10.3.3.1 Erosion Control 
Erosion control shall be based on NPCA specifications. 

10.3.3.2 Owner’s Responsibility 
It shall be the Owner’s responsibility to ensure that the grading of lots within 
the subdivision are in accordance with the latest revision of the Subdivision 
Lot Grading Plan.  In this regard, the Owner shall ensure that all offers to 
purchase lots within the subdivision include a statement outlining the 
responsibility of subsequent owners to adhere to the Lot Grading and 
Drainage Policy and be registered on title.   

10.3.3.3 Revisions to Subdivision Design Plans 
 a) Prior to acceptance of the subdivision by the City, any requests for 

revision to the Subdivision Lot Grading Plan to accommodate 
proposed or as constructed deviations from the plan, shall be made 
in writing by the Design Consultant, to the City.  

  b) A revision will only be granted by the City if deemed reasonable. 
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 c) A fee shall be charged to the Subdivider for any revisions required in 
this regard; the amount of the fee shall be dependent upon the 
extent of the required revisions. 

10.3.3.4 Rough Site Grading Requirements  
The Consultant shall certify that the following grading works shall be 
undertaken and maintain throughout construction:  

 a) Installation, to grade, of all rear yard catchbasin including 
connections to the main sewers; 

 b) Rough grading of all lots and blocks to generally conform to the 
Subdivision Grade Control Plan; 

 c) Construction and maintenance of erosion control devices deemed 
necessary (subject to weather conditions). 

10.3.3.5 Detailed Lot Grading Requirements 
 a) Prior to the issuance of a Building Permit for each lot, the Builder or 

Owner shall submit to the City two (2) copies of the Detailed Lot 
Grading Plan, as approved by the Consultant along with the building 
permit application. 

 b) The plans must take into consideration, among other factors the 
suitability of the type of building proposed for a lot. 

 c) Since the Subdivision Design Plans were prepared without the 
knowledge of the individual house designs, the City will recognize 
minor variations, as approved by the Consultant, provided that they 
do not alter the intent of the above Grade Control Plan. 

 d) Where a revision to the Subdivision Lot Grading Plan is necessary 
to accommodate a proposed grading plan which does not conform 
to the Subdivision Lot Grading Plan, the Builder/Owner must submit 
a written request to the Consultant for a revision.  The request shall 
be accompanied by written assurance that the owners of adjacent 
lands have no objection to the proposed revision. 

10.3.3.6 Construction Recommendations 
 a) Top of Foundation wall is consistent with the requirements of the 

Grading Plan and a minimum 200 mm above finished grade for vinyl 
or wood installations. 

 b) Prior to commencing framing and prior to the City backfill inspection, 
the Professional Engineer or Ontario Land Surveyor, who approved 
the detailed lot grading plan, shall ensure that the top of the 
foundation is at the correct elevation and a signed verification is to 
be submitted to the City Building Division. 

  c) If an error is found at this stage, before proceeding with construction: 

  i) the error is to be corrected, or; 

 ii) if it is not reasonably possible to correct the error, then the 
builder must submit a request for a revision, in writing, 
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through the Subdivider in accordance with Section 10.3.3.2 
of the policy. 

 iii) Failure to follow the above procedure (c) may result in forfeit 
of the lot grading deposit.  The grading of a lot shall be 
considered to be complete when the building has been 
erected and the lands have been graded and 
seeded/sodded.  Seeding/sodding shall be done within two 
months after occupancy of the building, or by the following 
July 1st should occupancy take place in the winter months. 

10.3.3.7 Lots of Record 
Lots of Record are lots which have been created through severances or an 
alternate process.  The lots will have urban services, i.e. sanitary and water.  
The Building Division will require the submission of two (2) copies of the Lot 
Grading Plan, prepared and stamped by an Engineer or Ontario Land 
Surveyor.   

The lot grading deposit will be required at the time of submission of the plan.   

Upon completion of the lot grading; a Certificate of Conformance will be 
required from the issuing Engineer or Ontario Land Surveyor prior to release 
of the lot grading deposit. 

10.3.3.8 Unserviced Lots  
Unserviced Lots are lots without sanitary and water, located within the 
urban area of the City.  In order to service a lot, a short-form agreement 
shall be required to address the sanitary and water servicing of the lot 
and work within the municipal right-of-way.  Fees may be required for the 
servicing of the lot and shall be based on the cost of construction. 

The Building Division will require the submission of two (2) copies of the 
Lot Grading Plan, prepared and stamped by an Engineer or Ontario Land 
Surveyor.  A lot grading deposit will be required at the time of submission 
of the plan. 

Upon completion of the work, a Certificate of Conformance for the lot 
grading will be required from the issuing Engineer or Ontario Land 
Surveyor as well as the Service Record forms for the sanitary and water 
services.  Their information will be required prior to the release of the 
deposit. 

10.3.3.9 Vacant Lots in Assumed Subdivisions 
From time to time the City will assume subdivisions which have not been 
fully built-out.  Under these circumstances and after assumption the City 
will consider the lots as ‘in-fill’ lots controlled by the Integrated Services - 
Building Division. The Lot Grading Plan shall be in accordance with the 
overall Lot Grading Plan approved by the City at the time of Subdivision 
design approval.  A lot grading deposit will be required at the time of 
submission to the Integrated Services - Building Division.   
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10.4 Approvals 

10.4.1 Step 4 - As-Constructed Detailed Lot Grading Plan 
 a) Upon completion of the grading as noted in Section 10.3.3.5, prior to 

landscaping or fencing, the Consultant shall be required to submit to the 
City a copy of the As-constructed Lot Grading Plan, prepared by a qualified 
Ontario Land Surveyor or Professional Engineer, which shall indicate the 
house footprint and the finished elevations of the grade control points as 
shown on and in accordance with the approved Detailed Lot Grading Plan. 

 b) This As-constructed Detailed Lot Grading Plan shall be prepared and 
certified by a Professional Engineer or an Ontario Land Surveyor, certifying 
that it corresponds to the approved lot grading plan. The Owner’s 
Consultant will require the as-constructed Lot Grading Plan and upon his 
approval forward the plan to the City. 

 c) Where a revision to the Subdivision Lot Grading Plan is necessary to 
accommodate completed grading not in conformance with the Detailed Lot 
Grading Plan and Subdivision Lot Grading Plan, the Builder must submit the 
request for a revision, in writing, through the Subdivider in accordance with 
Section 10.3.3.2 of the policy. 

 d) The Consultant will appropriately stamp and sign the as-constructed Lot 
Grading Plan once they are satisfied that the as-constructed Lot Grading 
Plan complies with the approved Lot Grading Design Plan and submit it to 
the City. 

10.4.2 Step 5 - Grading Conformance Certificate 
a) The As-constructed Grading Plan of a lot that has been certified by the 

Design Consultant and accepted by the City to be in conformance with the 
latest revision of the Subdivision Lot Grading Plan shall be known as the 
Grading Conformance Certificate. 

b) The date on the Grading Conformance Certificate shall mark the end of the 
Owner’s/Builder's responsibility to the lot grading and the beginning of the 
Owner's responsibility to maintain the grading and drainage scheme. 

c) Individual conformance certificates can be issued. If the City deems it 
appropriate a number of lots will be confirmed together. Numerous 
properties can drain to a certain catch basin and these properties shall be 
known as drainage areas. These separate drainage areas will be submitted 
together.   

10.4.3 Step 6 - Building Permits – vacant lots 
Once the Owner has received a signed and stamped copy of the approved Detailed 
Lot Grading Plan from the consultant, the plan is submitted to the City for the 
purpose of obtaining a building permit.  Before a building permit can be issued 
certain criteria must be met: 

• The subdivision plan has been registered with the Land Registry Office; 
• All storm and sanitary sewers and watermain lines are installed and 

operational; 
• Roads are complete to base asphalt; 
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• All valves have been located in operated in the presence of City Staff; 
• The Detailed Lot Grading Plan has been approved by the Consultant and 

submitted to the City; 
• City Staff have commissioned the watermains; 
• Street and traffic sign installation is complete. 
• An Agreement with the governing elecrtrical Utility is in place. 
• Approval from the Hydro Electrical Authority that the street lighting is 

installed and energized. 

10.4.3.1 Release of Owner’s Grading Deposit 
 a) When Grading Conformance Certificates have been issued for a 

substantial number of lots within the subdivision, the City may 
release the Owner’s Grading Deposit.  The City will retain that 
amount required as surety for the remaining uncertified lots in 
accordance with Section 10.3.2 (a). 

 b) Annually thereafter, the City may release further portions of the 
Owner’s Grading Deposit in the same manner as described above. 

 c) The balance of the Owner’s Grading Deposit less any amounts 
retained under Section 10.3.2 (a) will be released upon acceptance 
of the subdivision by the City.  The City will not accept a subdivision 
until the following matters have been complied with: 

 i) the completion of all works stipulated in the Subdivision 
Agreement; 

 ii) the issuance of Grading Conformance Certificates for all lots 
within the subdivision for which building permits have been 
issued.  Acceptance of the subdivision may be granted if 
Grading Conformance Certificates have not been issued for 
some of these lots.  In this event, the City may retain a 
sufficient portion of the Owner’s Grading Deposit to cover 
these uncompleted lots.  

10.4.4 Step 7 - New Building Construction After Acceptance of the 
Subdivision 

 Building Construction may start once the building permit is issued for a property.  
The construction of a new house on a lot within the subdivision after acceptance of 
the subdivision by the City shall be subject to all the technical and grading 
requirements and design guidelines for the Detailed Lot Grading Plans and 
approved As-construction Plans 

  The Permit Applicant will be required to submit to the City a (as per council approval 
and noted in Appendix B, 'Schedules' - Site Plan Control Application) Lot Grading 
Deposit along with two (2) copies of the Detailed Lot Grading Plan, prepared by a 
Professional Engineer or Ontario Land Surveyor, with the Permit Application for 
approval by the City in accordance with the original subdivision agreement lot 
grading plan.  Upon completion of the grading, an As-constructed Detailed Lot 
Grading Plan, prepared by a Professional Engineer or Ontario Land Surveyor, will 
be submitted by the Applicant to the City for acceptance.  Upon acceptance by the 
City, the Lot Grading Deposit may be returned to the Applicant.  
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10.4.5 Step 8 - Subdivider Requests Final Inspection from the Consultant 
 Once the house is fully constructed and the property is fine graded, top-soiled and 

sodded, the Subdivider will secure the services of the Consultant responsible for 
reviewing all the data and the Consultant will either certify or reject the lot grading 
upon inspection.   

If the inspection reveals any deficiencies, the Owner’s Consultant will notify the 
Subdivider what further work is required.  It is the Owner’s responsibility to ensure 
the required work is completed in accordance with their Consultants 
recommendations. 

Upon completion of the required work, the Owner’s Consultant will re-inspect the 
property.  This process will continue until the Consultant certifies the work conforms 
to the Detailed Lot Grading Plan. 

10.5 Grading Design Requirements and Guidelines 

10.5.1 Technical Requirements for Subdivision Grade Control Plans 
 Subdivision Grade Control Plans shall be prepared in conformance with this 

section, and with regard to the Design Guidelines.  All elevations are relative to the 
geodetic benchmark elevation(s). 

 The Subdivision Grade Control Plan shall be prepared at a scale of 1:500, be on a 
standard A1 (596mm x 841mm) size sheet and clearly illustrate the following: 

 a) legend, north direction, name of subdivision, location, description and 
elevation of geodetic benchmark(s), date of preparation of plan and any 
subsequent revisions clearly identified in the revision column; 

 b) property boundaries and lot and block numbers or designations; 

 c) existing and proposed contours and elevations; 

 d) existing elevations and drainage from lands adjacent to the subdivision and, 
if the drainage from these lands is towards the proposed subdivision, the 
existing information shall be obtained to the high point of this drainage or at 
least to the adjacent street; 

 e) location of sewer maintenance holes, hydrants, sidewalks, catchbasins and 
rear yard catchbasins; 

 f) proposed elevations at the centre line of the finished road and relative data 
showing distances and slopes between these elevations; 

 g) exiting and proposed ground elevations at the corner of each lot or block 
with suitable intermediate elevations as required; 

 h) existing and proposed ground elevations at the house; 

 i) location, elevation and longitudinal slopes at the invert of swales together 
with rear yard catchbasins elevations and drainage arrows showing the 
direction of swale drainage; 

 j) any drainage obstruction such as berms, retaining walls, sound barriers, silt 
traps, vegetation, etc.; 

 k) artificial or natural impondments; 
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 l) existing trees and vegetation, as they affect proposed drainage and 
catchbasin schemes and which are to be saved; 

 m) if any lots or blocks are not suitable for the construction of certain types of 
buildings or features (i.e. split-levels, walkout basements, etc.) because of 
the sanitary sewer depth, grading and drainage pattern, this should be 
clearly indicated on the plan. 

10.5.2 Technical Requirements for Individual Site and Grade Control Plans 
Detailed Lot Grading Plans for individual lots shall be prepared in conformance with 
this section, and with regard to the Design Guidelines set out in Section 10.5.3 of 
the policy. 

 1. The plan shall be at a scale of 1:250. 

 2. The plan shall be on a legal size sheet, or a standard A1 size sheet if 
required. 

 3. The plan shall include the identification and certification information 
consistent with the overall grading plan. 

 4. The plan shall clearly illustrate the: 

a) General Information 

 i) shape and dimensions of lot; 
 ii) house location and shape (type); 
 iii) abutting street names; 
 iv) existing or proposed curbs, catchbasins, sidewalks, utility 

plant, hydrant, driveway location(s) within the municipal road 
allowance; 

 v) proposed patios, decks, porches, chimneys, environmental 
control units (air conditioners, heat pumps, etc.), swimming 
pools, etc.; 

 vi) existing trees to be saved; 
 vii) location of proposed entrances, and outside stairwells; 
 viii) location of easements for rear yard catchbasins and leads or 

other utilities. 

b) Drainage and Grading Information 

 i) specific lot grading with drainage arrows to indicate direction 
of surface drainage flow; 

 ii) location and direction of flow of swales; 
 iii) existing or proposed geodetic ground elevations at each 

corner of the lot, at high and low points, at changes in slope 
of ground, where a change in the direction of flow occurs, at 
the corners of the house and at entrances to outside 
stairwells; 

 iv) exiting or proposed elevation of the centre line of road, 
sidewalk or top of ditch abutting the subject lands; 

 v) elevations of top of footing, top of the foundation wall, and 
ground floor; 

 vi) elevation for finished garage floor and entrance elevations, if 
different from floor elevations; 
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 vii) elevation of the rim of any rear yard or on site catchbasin(s) 
to which flow from the lot is directed; 

 viii) ground elevations on adjacent lands, if drainage is to cross 
these lands to a catchbasin or other outlet of these lands; 

 ix) location of downspouts and direction of discharge.  (NOTE: 
No downspouts shall be directed so as adversely affect 
adjacent property or outlet directly to driveways); 

 x) location of terraces and retaining walls; 
 xi) any slope that exceeds three horizontal to one vertical, 

including side slopes of swales; 
 xii) elevation of top step of outside stairwells (to be a minimum 

of 150mm above the adjacent ground). 

10.5.3 Design Guidelines for Subdivision Lot Grading 
 The following guidelines should be considered when designing the grading on lots.  

Many of the guidelines set out are illustrated in the sample drawings in Appendix C, 
'Standard Drawings'. 

 a) All surface drainage, including downspout discharge, shall be directed away 
from the building(s), including adjacent existing or future buildings. 

 b) Unless otherwise stipulated, the lot shall have a minimum slope of 2% and a 
maximum slope of 6%.  Average slopes between 6% and 10% can be 
achieved by combining a 6% maximum slope with a 3 to 1 slope at the rear 
of the lot/block. 

 c) Should the average slope exceed 10%, the City may require a retaining 
structure to reduce the grade differential to an acceptable amount.  
Notwithstanding the above, elevation changes exceeding one metre in 
height shall require a retaining structure. 

 d) The maximum slope between the dwelling unit and the side property line 
shall be 3 to 1.  Otherwise, appropriate steps or retaining structures shall be 
required. 

 e) Terraces between lots shall be located on the lower lot with the top of the 
terrace slope at the lot line. 

 f) Drainage flows shall be confined to defined swales which shall be located 
as far from the dwelling units as possible. 

 g) Swales shall have a minimum grade of 1.0%, and a maximum grade of 6%. 

 h) The swale depth shall not exceed 500 mm. 

 i) The side slope of swales shall not be steeper than 3 to 1. 

 j) The alignment of swales shall not change more than 45 degrees unless 
otherwise approved. 

 k) Rear yard swales shall be located: 

 i) Centred on the rear lot line if adjoining lots are within the same 
subdivision; 

 ii) Entirely on the subject lot is the adjoining land is outside the 
subdivision. 
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l)  The maximum length of a rear yard swale from the high point to the outlet 
(rear yard catchbasin or other suitable outlet shall be 50 m unless otherwise 
approved.  This maximum length of swale may be varied at the discretion of 
the City depending on lot size, topography, and drainage area. 

m) Generally speaking, all semi-detached and minimum sized lots shall have 
rear lot drainage schemes.  Side yard swales shall only be permitted with 
approval of City, if the construction of such swales can be accommodated 
properly. 

 o) The minimum grade on driveways shall be 2%.  The desirable maximum 
grade on driveways shall be 7% with an absolute maximum grade of 10%. 

 p) Depressed driveways sloping toward the dwelling units are not allowed. 

 q) Side and back entrances and stairwells shall not be located adjacent to 
main swales or downspouts. 

 r) Window-wells should preferably be avoided but where they are required, 
special care shall be taken to ensure that surface water from overland flow 
and other sources such as downspouts shall not enter these wells.  The 
edge of the window-well shall be higher than the adjacent ground. 

 s) The brick-line must be at least 150 mm above the finished grade. If Vinyl or 
wood is used the minimum shall be 200mm. 

 t) Downspouts must discharge to grade with 900mm extensions to grass 
surfaces.  

u) Downspouts must direct the flow away from the building, not onto walks or 
driveways and not onto adjacent property. 

v) All lots must conform to a split drainage design unless otherwise approved by 
the City. 
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NOTES;



 



`THE CORPORATION OF THE CITY OF WELLAND 
MUNICIPAL STANDARDS  Page 11-1 
 

11 STORMWATER MANAGEMENT 

11.1 General 
The City of Welland has established these storm drainage policies and criteria for use in the 
planning and design of storm drainage infrastructure within the municipality.  Compliance 
will ensure that drainage infrastructure associated with future urban growth or 
redevelopment will be provided with sustainable, safe, economical, and effective storm 
drainage systems. 

 Low Impact Development practices shall be incorporated wherever possible and as 
needed. Every effort must be made to incorporate types of water saving systems 
that will limit the amount of storm water entering the City system. 

 It is the City’s objective to integrate passive recreational/open space uses with 
Storm Water Management Facilities. 

11.1.1 Objectives and Goals 
The primary goals and objectives for stormwater and drainage management within 
the City of Welland are derived from three sources: 

• City of Welland Official Plan 
• Federal and Provincial policies mandates and regulations 
• Riparian obligations  

  The goals of these Storm Drainage Policies and Criteria are to: 

i) Provide present and future residents of the City of Welland with a high 
quality living environment that protects and enhances natural features. 

ii) Minimize the property damage from relatively frequent storms and the 
hazards to property and public safety from major floods resulting from a 100 
year storm. 

iii) Control increases in runoff due to new developments to satisfy downstream 
constraints on flow rates and to minimize the need for new drainage works 
or erosion control downstream. New development should not have 
detrimental impacts on the remainder of a watershed. 

iv) Minimize the total cost of the drainage system and related works through 
economic cost-benefit evaluation. 

v) Adopt current design techniques to implement the most cost-effective and 
reliable design to minimize future maintenance costs and complaints. 

vi) Minimize detrimental impacts on the water quality of receiving streams 
during and after construction, which would affect other riparian interests and 
users. 

vii) Encourage the use of stormwater as a resource such that it is used to 
maintain and/or enhance: 

• In-stream Water Quality 
• Fisheries and Aquatic Habitat 
• Hydrogeologic function (i.e. baseflow, groundwater quality) 
• Channel Forming Processes (stream morphology) 
• Linkages/Terrestrial Habitat 
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viii) Provide direction for designs of stormwater infrastructure, which is easily 
and effectively maintainable by the Municipality. 

  In order to achieve these goals, the objectives of the Policy and Criteria are to: 

a) Commit to comprehensive water resource planning. 
b) Minimize health hazards, loss of life and property damage from flooding, 

erosion and adverse environmental effects. 
c) Reduce the potential for contamination of the groundwater system and 

minimize adverse changes to the hydrologic cycle. 
d) Manage downstream flooding and changes to natural stream channel 

forming processes and erosion. 
e) Minimize excess degradation of water quality resulting from discharges to 

receiving waters. 
f) Minimize sediment discharge to receiving waters from construction 

activities. 
g) Protect and enhance aquatic and terrestrial habitat. 
h) Encourage infiltration of stormwater on sites where conditions permit in 

order to maintain or enhance baseflow in receiving waters. 
i) Conserve, rehabilitate and preserve where applicable the non-renewable 

resources of the Municipality in such a way that the amenities of the 
environment are not detrimentally affected. 

j) Correct existing and potential sources of pollution by applying acceptable 
standards as established by the Ministry of the Environment or other 
organizations having competent jurisdiction. 

k) Permit new development only on lands that can physically and safely 
accommodate such development, ensuring that human life or property will 
not be endangered. 

l) Ensure that development of any nature in the City does not create undue 
financial hardship to the Municipality resulting from the implementation of 
storm drainage infrastructure. 

11.1.2 Description of the City of Welland 
 The location of the City of Welland is unique, on the Welland River between the 

Niagara Escarpment headwaters and Lake Erie, and drained in part by the Welland 
Canals.  The outlet areas of all of the watersheds impose in-stream riparian 
obligations with respect to water quality, flood and erosion control, as each 
watercourse passes through the municipality prior to entering its ultimate receiving 
water body.   

11.2 Storm Drainage Policies 

11.2.1 Reporting and Legislative Framework 
Table 11.1 provides a summary of the current primary policy documents and 
guidelines with reference to the agencies responsible for administration of each 
policy. 

The policies and criteria documented herein are intended to complement the 
foregoing.  Hence, the key objective of this document is to guide the user as to: 

• Complementary Federal and Provincial policies and legislation 
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• City of Welland's policy, criteria and role in implementation of the foregoing 
policies 

• Application of stormwater management techniques or practices 
unique to the City of Welland. 

Although stormwater management planning and design is influenced by the 
mandate of various Ministries and public agencies, the City of Welland plays a 
central role in integrating the objectives of each policy into new development and 
associated stormwater management works, as well as bearing ultimate 
responsibility for operation, ownership and maintenance of such works.  Hence, the 
City's primary objectives must include ensuring the economic sustainability and 
functional effectiveness of stormwater management works within the City.  

Table 11.1 summarizes policies and guidelines affecting Stormwater 
Management in the City of Welland: 
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11.2.2 Quantity Control 

11.2.2.1 Flood Management 
   a) Criteria 

All newly developing or redeveloping areas must assess their potential 
impacts on local and regional flooding, and mitigate accordingly. 

   b) Design 
  In areas where no Watershed or Subwatershed Planning or Subwatershed 

Impact Study has been completed, it is the policy of the City of Welland to 
require that runoff peak flows are controlled to pre-development levels, 
unless the proponent can demonstrate through appropriate modelling and 
analysis that uncontrolled flow will not cause detrimental impacts on flood 
conditions on downstream properties and watercourse systems.  Before the 
City will accept any increase in runoff rates, it must also receive 
endorsement from the agencies having jurisdiction. 

Where the Subwatershed Plans or Subwatershed Impact Studies have 
been completed, the development proponent will be required to comply 
with the recommendations of the specific plan.  Any variations will need to 
be appropriately supported by detailed analysis and also be approved by 
any agencies having jurisdiction.  

11.2.2.2 Erosion Control 
a) Criteria 

  Depending on the downstream water level and the nature of the soil strata 
affected, stream banks can be subject to increased erosion potential.  In 
these cases the proponent(s) will be required to provide appropriate 
protection in accordance with the Watershed or Sub-watershed Plans or 
with the Sub-watershed Impact Study, as well as policies of the Niagara 
Peninsula Conservation Authority.  

  In areas where no Sub-watershed Plan exists, it shall be the responsibility of 
the development proponent to provide adequate erosion protection in 
accordance with Provincial Guidelines, unless it can be demonstrated 
through appropriate modelling and/or analysis that erosion processes will 
not be adversely affected by the proposed development. 

  b) Design 
Erosion Control and management involves: 

• Extended Detention storage for the 25 mm rainfall event as outlined 
in the Provincial Guidelines (ref. SWM Planning & Design Manual, 
MOE, 2003), in the absence of specific direction from a Sub-
watershed or Watershed Plan. 

• Assessment of downstream erosion susceptibility and critical flow 
values in conjunction with event modeling.   

• Assessment of downstream erosion critical velocity or shear forces 
in conjunction with continuous simulation techniques (duration 
analysis) 
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  In areas where the downstream receiving watercourse is determined to be 
unstable, or where control/over control of flow rates is ineffective or not 
feasible, design of channel alterations may be considered, subject to design 
in accordance with natural channel design principles (ref. Ministry of Natural 
Resources, 1994). 

  Storm sewer outfalls in natural channels should be provided with proper 
protection against erosion which includes appropriate bank scouring 
protection on either side of the outfall and creek.  When storm sewer outfalls 
outlet to steep and/or deep valleys, drop structures should be designed in 
such a manner as to provide integral bank stability. Such local erosion 
protection measures should be designed so as not to interfere with the 
natural channel forming processes of the receiving watercourse system.  

11.2.2.3 Conveyance System - Major System 
a) Criteria 
Flows in excess of the minor system capacity (i.e. during periods of 
surcharging) are referred to as major system flow.  The major system 
inherently comprises the minor system, as well as the overland route 
followed by runoff not captured by the minor system (i.e. either due to 
excessive flow or operational failures).  Common elements of the major 
system include natural streams, valleys, swales, ponds, roadways, 
dedicated blocks and drainage channels. 

  The level of protection should be established based upon sound economic 
analysis and the nature of the area drained (i.e. risk to loss of life and 
property damage). 

   b) Design 
  The City of Welland supports the policies of the Niagara Peninsula 

Conservation Authority, which generally require that no new building be 
subject to flood damages from the Regulatory flood as per the revised 
Technical Guidelines for Flood Plain Management in Ontario 
(February, 1986).  The Regulatory flood is the modelled 100 year flood, 
observed flood, or frequency-based 100 year flood. 

  No development, other than necessary access or services, should intrude 
upon Hazard Lands without the approval of the Niagara Peninsula 
Conservation Authority and the City of Welland.  In conjunction with this 
objective, the City shall require the Development Proponent to delineate 
floodplains in a proposed development resulting from the 100 year storm for 
both the pre- and post-development conditions. 

  Major overland flooding should not exceed 200-250 mm depth over the 
crown during a 100 year event for any roadway and should remain within 
the designated right-of-way and to prevent ponding in low points from 
exceeding 600 mm.  Blocks dedicated through easement or ownership to 
the City will be required to convey overland flow from roadways to open 
watercourse systems.  These blocks should be designed for stability and 
safety to the satisfaction of the City of Welland. 
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11.2.2.4 Conveyance System - Minor System 
   a) Criteria 

The minor system (commonly referred to as the convenience system), 
handles urban drainage from relatively "minor" storms having a frequency 
(return period) of 2 years.   These works typically consist of drainage pipes, 
roadway gutters and swales, enclosed conduits and roof leaders.  Their 
purpose is to prevent frequent flooding which may "inconvenience" 
motorists, home and business owners, and pedestrians.  

The Corporation will not allow residential development to proceed until 
adequate provision, in the form of storm sewers has been made available. 

   b) Design 
The minor or convenience system, comprising street gutters, catchbasins 
and storm sewers, shall be designed to a 1 in 2 year unsurcharged 
standard.  In some higher value commercial areas, the criteria may be 
increased to 1 in 10 year floods at the direction of the City.   

11.2.3 Quality Control 
  a) Criteria 
 Water quality treatment will be required for all new development within the City of 

Welland.  Water quality treatment performance shall conform to Provincial 
requirements (ref. Stormwater Management Planning and Design Manual, MOE, 
2003, Water Management Policies, Guidelines Provincial Water Quality Objectives 
(Blue Book), MOE, 1994).   

 In areas of existing development where re-development is proposed, provisions for 
water quality measures will be evaluated on a site-specific basis, based on the 
feasibility of implementation. Where on-site measures are considered infeasible, the 
City of Welland may consider the potential for contributions to off-site improvements 
(i.e. cash-in-lieu), subject to agency concurrence.  A master plan approach to 
compensation towards off-site works is advocated by the City.  

In areas where a Subwatershed Plan has been prepared and approved, the 
guidelines and criteria cited within the plan shall be adopted by the Development 
Proponent. 

  b) Design 
 Specific guidelines for SWMP application have been developed by the Province 

based on the type of fisheries habitat downstream of the proposed development.  
Three levels of protection are given, with the goal to maintain or enhance existing 
aquatic habitat, based on the suspended solids removal performance for the 
different end-of-pipe stormwater management facilities developed in the continuous 
simulation modelling.  These levels of protection are based on a general 
relationship between the end-of-pipe stormwater management facilities long-term 
suspended solids removal and the lethal and chronic effects of suspended solids on 
aquatic life.  The levels of protection correspond to the following long-term 
suspended solids removal: 

• Enhanced protection corresponds to the end-of-pipe storage volumes 
required for the long-term removal of 80% of suspended solids. 
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• Normal protection corresponds to the end-of-pipe storage volumes required 
for the long-term removal of 70% of suspended solids. 

• Basic protection corresponds to the end-of-pipe storage volumes required 
for long-term removal of 60% of suspended solids. 

 As a general consideration, maintenance of the natural hydrologic cycle including 
infiltration is encouraged where soil conditions permit. Therefore the use of 
stormwater management practices which enhance or maintain infiltration should be 
considered for each development.  Generally active infiltration measures will be 
applicable in permeable soils areas only and their use will require supporting soils 
documentation. Passive measures such as disconnection of roof leaders have been 
historically utilized in many areas and shall be implemented as a matter of course.  

 In all cases the potential for groundwater contamination shall be considered, 
particularly where infiltration of road runoff is contemplated.  

 In areas where hydrogeologic concerns are identified and/or critical linkages to 
fisheries habitat are present, additional study and analysis may be required to 
determine the appropriate level of mitigation. 

11.3 Stormwater Quantity and Quality Management  

11.3.1 General 
 Current stormwater management practice advocates the consideration of SWMP's 

on a hierarchical basis, whereby more pro-active techniques are considered first.  
The SWMP's are grouped under the following headings in order of preferred 
application. 

(i) Lot Level Techniques, and Source Controls, and Alternative Development 
Standards 

(ii) Transport or Conveyance Controls 
(iii) End-of-Pipe Management Techniques 

 The philosophy behind this hierarchy is that stormwater management techniques 
are usually more effective when applied at the source.  Table 11.2 constitutes a 
comprehensive list of currently available techniques associated with each of the 
foregoing categories.  It is recognized that stormwater management remains an 
emerging science, hence this list will change over time.  It will be the responsibility 
of the proponent to demonstrate that any technique, not currently approved by the 
City, will address the intended function within expected maintenance and cost 
parameters, to the satisfaction of the City of Welland. 

 
TABLE 11.2 

COMPREHENSIVE LIST OF AVAILABLE SWMP'S 
Stormwater Management Technique Description 

Source Controls 

•  reduced lot grades Increases the inlet time for runoff. 

•  roof leader discharge to surface at front 
of dwelling 

Increases the inlet time for runoff. 

•  roof leader and sump pumps discharge Discouraged in residential land use due to maintenance and 
impacts on use of rear yards. 
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TABLE 11.2 
COMPREHENSIVE LIST OF AVAILABLE SWMP'S 

Stormwater Management Technique Description 
to soakaway pits 

•  rear yard ponding Creates short term ponding, less than 24 hours. 

•  rooftop storage Applicable for peak flow control only in industrial/commercial 
applications. 

•  parking lot storage Parking lot design grades crates ponding. 

•  porous pavement New technology not fully developed for Canadian applications. 

Conveyance Controls 

•  pervious pipe systems Encourages the infiltration of water through storm system. 
Granular soils required for method to work. 

•  pervious catchbasins Encourages the infiltration of water through catchbasin. Granular 
soils required for method to work. 

•  grassed swales (semi-urban road 
sections) 

Encouraged where applicable (ref. Official Plan) ref. Hybrid 
Roadway Cross-section 

•  oversized pipes (Superpipes) Appropriate in redevelopment of existing areas only. 

End-of-Pipe Facilities1 

•  wetlands Applicable for water quality/quantity treatment 

•  wet ponds Applicable for water quality/quantity treatment. 

•  dry ponds Applicable for water quantity control only. 

•  infiltration basins Encourages infiltration where soil type permits. 

•  infiltration trenches Encourages infiltration where soil type permits. 

•  filter strips Only considered appropriate for low density, small drainage 
areas 

•  buffer strips Only considered appropriate for low density, small drainage 
areas 

•  sand filters Filters have finite life cycle, need justification for use. 

•  oil/grit separators and equivalent systems Applicable; most appropriate for Commercial/Industrial land use; 
require consideration of treatment train philosophy 

 

11.4 Sediment and Erosion Control During Construction 
a) Criteria 

 New urban developments generally produce increased sediment loading to the 
surrounding streams particularly during construction.  In order to avoid the inherent 
detrimental side effects from development (i.e. poor water quality and aesthetics, 
restricted channel conveyance etc.), it is recommended that sediment control 
measures be instituted.  Some of these measures typically include, sediment traps 
(temporary or permanent), vegetation screens, catch basin filter bags and phased 
stripping of developable lands.  In all cases, it is recommended that sediment 

                                                 
1 The City requires appropriate signage for all surface end-of-pipe techniques. 
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loading be controlled as per guidelines published by the Niagara Peninsula 
Conservation Authority (Section 11.0 of the “Draft Stormwater Management, 
Erosion and Sediment Control Policies and Criteria, December 2006”, and "Ontario 
Guidelines on Erosion and Sediment Control for Urban Construction Sites" 1987). 

  b) Design 
 As a minimum all Erosion and Sediment Control Plans should incorporate 

recommendations and protection measures pertaining to: 

• Construction Scheduling  
• Minimizing soil exposure and re-establishment of vegetative cover  
• On-site sediment and erosion techniques 
• Site Supervision  
• Monitoring and Maintenance 
• Site Restoration 
• Special Considerations (i.e. in-stream construction/crossings, fisheries 

timing constraints). 

11.5 Stormwater Information Requirements 

11.5.1 General/Criteria 
Any proposed changes in land use will affect the mechanics of storm runoff.  
Regardless of the status of land use planning, any proposed change in land use 
will need to be accompanied by stormwater and environmental management 
studies. 

11.5.2 Design 
 Typically, storm water management planning and design occurs through a multi-

phase process which is completed in concert with the land use planning process.  
The following preferred hierarchy of planning studies in the City of Welland has 
been identified: 

• Watershed Plans 
• Sub-watershed Plan  
• Sub-watershed Impact Studies 
• Stormwater Management Plans 

− Functional 
− Detailed Design 

In some instances where there are limited numbers of landowners, and drainage 
areas are discrete, there may be an opportunity to combine the Sub-watershed 
Impact Study with the Functional Stormwater Management Plan.  Prior to 
initiating such a process, the proponent is required to review specifics with the 
City and Niagara Peninsula Conservation Authority. 

11.5.3 Specifications/Terms of Reference 

11.5.3.1 Watershed and Subwatershed Plans 
The City of Welland supports the implementation of Watershed and 
Subwatershed Planning Studies in concert with the land use planning 
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process.  Watershed and Subwatershed planning plays an important role in 
the development of Official Plan Land Use Designations and Concept 
Planning.  

  The determination as to whether a Watershed or Sub-watershed Planning 
Study is necessary for Official Plan Amendments, Concept Plans or 
individual developments will be determined in consultation between the City 
of Welland, the development proponent(s), Niagara Peninsula Conservation 
Authority and other Ministries or public agencies having jurisdiction.   

  Rationale and justification to undertake Watershed or Sub-watershed 
Planning Studies must include consideration of: 

• Type and extent proposed land use changes 
• Area of land use change with respect to the total watershed/sub-

watershed area 
• Physical sensitivity/significance of the receiving watercourse 
• Existing downstream conditions and land use (i.e. flood and erosion 

hazards, water usage). 
• Location and characteristics of the development area with respect to 

the potential to provide integrated servicing and storm water 
management which would minimize long term maintenance and 
operation cost incurred to the City.  

It is important to recognize that each Watershed or Sub-watershed plan will 
have widely varying goals and objectives specific to the issues within each 
area. For these reasons, the study objectives, organization, and funding 
arrangements will necessarily differ for each study.  

11.5.3.2 Subwatershed Impact Study 
  This intermediate level of study may be required in areas where multiple 

land ownership within the sub-watershed occurs. This level of study would 
focus on integrating servicing and storm water management of adjacent 
development to a greater level of detail than is normally achieved through 
the Sub-watershed Plan.  Typically this study would be required if the Sub-
watershed Plan has been completed prior to the development of preferred 
land use and lot plans.  The objectives of this level of study will be to 
determine: 

• Preferred servicing plan 
• Road layout 
• Integration of storm water management facilities  
• Opportunities to integrate recreation opportunities with storm water 

management 
• Phasing and cost sharing in areas of multiple ownership.  

 The decision as to whether a Sub-watershed Impact Study is warranted 
would be determined through consultation between the various 
development proponents, the City of Welland and Niagara Peninsula 
Conservation Authority, and would depend on: 

• level of planning information completed in the Secondary Plan 
process such as road layout, facility locations, and municipal 
servicing concept 
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• number of development proposals/proponents involved in the study 
area and opportunity to integrate facilities and phase developments 

11.5.3.3 Stormwater Management Plans 
  Stormwater Management Plans are prepared in support of individual 

development applications.  The plans complement the planning process 
associated with Draft Plans of Subdivision or individual Site Plans.  
Stormwater management reporting associated with this planning stage 
would be the "Functional Design" plan.  Subsequently, in support of final 
subdivision design, a "Detailed Design" plan is required. 

Functional Design 
This level of design typically involves demonstrating the feasibility of 
providing storm water management for a particular development. In areas 
where no Sub-watershed Plan has been completed, the Stormwater 
Management Plan will be required to address additional issues such as 
environmental baseline conditions and screening of various storm water 
management strategies and techniques. Key elements of this level of 
design study and Terms of Reference are outlined in Appendix E, 'Terms of 
Reference for Stormwater Management Studies'. 

Detailed Design  
The detailed design submission shall demonstrate how the required 
information, outlined in Functional Design report, has been integrated as 
well as addressing details related to minor system design details, 
landscaping, safety and maintenance aspects of facility design, and 
monitoring requirements (ref. Appendix E, 'Terms of Reference for 
Stormwater Management Studies'). 

11.5.4 Preconsultation 
Mandatory preconsultation with the City Infrastructure Services - Engineering 
Division is a condition of all development.  The objective of preconsultation is to 
exchange information between the City and the development proponent, including 
physical information such as legal plans, but also including proposed timelines and 
expectations.  The goal of pre-consultation is to reduce the number of meetings and 
submissions later in the process. 

Prior to the first meeting, the development proponent shall provide a general 
location map, a detailed location plan, development concept, and proposed 
timeline. 

The development proponent shall undertake a similar preconsultation meeting 
with the Conservation Authority, to determine information about environmental 
resources, including drainage outlet(s). 

The City recommends that a concurrent preconsultation meeting be scheduled 
with the Conservation Authority and other agencies, such as MOE and MTO, as 
required. 

11.5.4.1 Preliminary Stormwater Management Submissions 
A “complete submission” should include a copy of the Stormwater 
Management Report, detailed storm water management facility drawings, 
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and Maintenance Activity and Frequency Report.  The Stormwater 
Management Report shall include the following items.  A more detailed 
description is found in Appendix E, 'Terms of Reference for Stormwater 
Management Studies'. 

1. Plans showing: 
a) lot and road layout with land use 
b) elevations at key points 
c) any surveyed constraint lines (e.g. top of bank, flood lines, 

wetlands) 
d) minor drainage system with storm sewers, maintenance 

holes, catch basins 
e) major drainage system with overland flow routes at key 

points 
f) details of storm water management practices, e.g. storage 

facilities 
g) erosion and sediment controls 

2. Descriptions of: 
a) receiving system and outlet including confirmation of legal 

status 
b) classification of site and downstream aquatic habitat per 

DFO/MNR/MOE guidelines 
c) SWM criteria for quantity, quality, flooding and erosion 

control 
d) hydraulic analysis if required for floodplains for major flow 

elements 
e) design of SWMPs to meet applicable criteria, policies and 

guidelines 
Note: all plans and reports are to be stamped and signed by a 
Professional Engineer 

3. Tables showing: 
a) hydrologic parameters for existing and future land use 
b) pre and post-development peak flows and volumes at all 

outlets 
c) hydraulic grade line analysis if foundation drains are 

proposed to be connected 
d) stage/storage/discharge relationships for SWMPs 

4. Figures/drawings showing: 
a) general location plan 
b) drainage areas for existing and future land use 
c) details of overland flow routes 
d) details of erosion and sediment controls 
e) schematic of computer models 

 In addition to the City of Welland, the development proponent is responsible 
for obtaining all other necessary permits and approvals from some or all of 
the following agencies: 

• Niagara Peninsula Conservation Authority   
• Ontario Ministry of Transportation 
• Ontario Ministry of the Environment  
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• Ontario Ministry of Natural Resources 
• Canada Department of Fisheries and Oceans 
• Canada Department of Transport 
• Environment Canada 
• Region of Niagara Planning 

11.6 Stormwater Management Facilities Perpetual Care 

11.6.1 General 
New development shall be designed to mitigate impacts to the watercourse 
including erosion, flooding and water quality.  Existing watercourses shall be left 
in their natural state as much as possible. 

Stormwater quantity control is required to mitigate the detrimental impacts of 
flooding and erosion on the watercourse due to increased storm water runoff 
from new development.   

Stormwater quality controls are to be implemented based on all approved Sub-
watershed or Master Drainage Plans.  Environmental Impact Assessments shall 
determine the most appropriate best management practices as per the Ministry 
of the Environment's "Stormwater Management Practices Planning and Design 
Manual", where no plan exists. 

Source controls are encouraged where soil conditions allow infiltration.  Owners 
are required to maintain and monitor the operation of quality ponds and shall 
ensure the facility meets current Ministry of the Environment criteria prior to the 
City assuming control of the facility.  The length of period required before the City 
assumes responsibility of the facility depends upon the timeframe of housing 
completion.   

11.6.2 Maintenance Costs/Maintenance Report 
The maintenance costs represent the costs to ensure the proper operation, 
longevity and aesthetic functioning of the storm water control measures.  The 
necessary tasks to achieve these objectives include sediment removal, trash 
removal, maintenance of the vegetation and inspections of the inlet and outlet.  
The Owner's Consulting Engineer shall provide a report to the City detailing 
maintenance recommendations based on the approved storm water 
management plan.  The report shall include the following recommendations: 

• Inspection of all structures and how frequently (minimum of once 
annually); 

• Removal of all sediments and how frequently; 
• Method of re-stabilizing of all disturbed areas; 
• Sediments to be tested to determine method of disposal; 
• Effluent sampling protocol. 

The costs associated with storm water pond maintenance will vary depending on 
the type and size of the facility and are subject to review and approval of the City 
of Welland.  The cost identified shall be provided by the Owner(s) to the City of 
Welland to ensure sufficient funds are available for perpetual maintenance of the 
storm water management pond. The payment of this fee will be determined at the 
time of entering into the subdivision agreement and the Subdivision Agreement 
approval process.  
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Please refer to Appendix ‘G‘ for the associated costs relating to perpetual 
maintenance fees for the development.  
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12 PARKS AND OPEN SPACE 

12.1 General 
Parks are an essential component of the urban area.  They provide opportunities for both 
residents and visitors to explore other aspects of daily life and to have social, educational, 
and recreational experiences in a designated outdoor setting.  

Parks are a vital component of a well-planned community.  Parkland that provides 
maximum benefit to the public, integrates existing natural features (such as streams and 
creeks) and cultural heritage resources (such as woodlots and hedge rows) in a functional 
manner.  The ideal park will have a wide range of features and facilities from open meadow 
to shady groves of trees and will accommodate use by residents with a variety of interests 
and capabilities.  

Prior to the initiation of any design work, the City requires pre-consultation with the Owner 
and their agents to address the design features for park and open space facilities. 

12.2 Park Classifications 
Each park will be unique in its size, context, and use; however, the City of Welland has 
identified three classifications of parks, each with specific programming and facilities.  
These classifications are Regional, City-wide and Neighbourhood.  The classification of 
each park into one of these categories is based on a combination of the following criteria: 

a) The established ‘draw’ or attractiveness of the park and its facilities (or the potential 
‘draw’, if it is undeveloped or underdeveloped); 

b) Size – typically, the larger the site, the higher it is in the hierarchy, although a small 
park can be characterized as City-wide or Regional if it has been developed as a 
specialty park that attracts most park visitors from beyond the local area; 

c) Location in an area that is clearly not within or associated with a residential 
neighbourhood; and  

d) Uniqueness.  

These parks have both common and park specific requirements.  These are outlined in the 
following sections. 

12.2.1 Common Park Characteristics 
A base level of development will include rough and fine grading, site services 
(water, electrical, and storm drainage systems), fencing, identification and 
regulatory signage, and seeding/sodding with appropriate seed mix to provide 
regulatory maintained turf areas. 

All parks will include a pedestrian circulation system including a major paved 
walkway at a minimum of 2.4 m in width connecting the main (pedestrian) 
entrances to the main features and/or facilities within the park.  This main walkway 
may also serve as a multi-us trail and maintenance vehicle access route. Parks 
may also include minor walkways of minimum 1.5 m in width providing connections 
for secondary entrances and features. 

A minimum of one vehicular access for maintenance is required for each park, and 
may require a curb cut.  These vehicles may use the major pathway. 

The City will determine the level of winter maintenance required, if any, for each 
park on a site-by-site basis. 
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12.2.2 Regional Level Parks 
The scale, size and appeal of the parks/open spaces and facilities in this category 
are intended to attract most visitors from across the Municipality and beyond.  

This category includes municipal parks, Welland Recreational Canal lands, Seaway 
Authority lands, post secondary education lands, potential conservation authority 
lands, designated and publicly owned wetlands and other natural heritage areas, 
utility corridors, other prominent linear open space corridors/parks, golf courses, 
heritage sites/museums, and other similar sites. 

They typically attract day-use activities. 

12.2.2.1 Key Characteristics 
a) Generally, should incorporate indoor and outdoor facilities that are 

high order/major in scale and quality – often clusters of similar 
facilities such as two or more soccer fields or ball diamonds. 

b) Can accommodate ancillary features such as a food concession, 
washrooms, change facilities, and/or a club house. 

c) Ensure that playgrounds, sitting/viewing areas and picnic areas are 
well shaded. 

d) Generally should be large sites, but could also be a small 
specialized property or facility (ie. An historic site or memorial). 

e) Are sometimes resource-based (natural or built heritage) and 
therefore not necessarily located based on good access or visibility. 

f) If not resource-based, the location should be driven by criteria such 
as: good access and visibility, and suitability of the site to support 
desired development/uses. 

g) Sites intended to accommodate lighted/major sports venues should 
not directly abut a residential area. 

h) Whenever possible, sites should be linked into the city-wide/regional 
trail system. 

i) Incorporate sufficient on-site parking to support uses. 

12.2.3 City-Wide Parks 
The scale, size and appeal of the parks/open space and facilities in this category 
are intended to attract most visitors from a large segment of the city or from across 
the entire city. 

For the most part, this category includes municipal parkland, secondary schools, 
libraries and stormwater management sites (with recreational and aesthetic 
value/potential). 

Sometimes, City-wide parks are combined into a jointly planned and developed 
park-school campus with shared indoor and outdoor facilities. 

12.2.3.1 Key Characteristics 
a) Generally, may incorporate outdoor and indoor facilities that are 

intermediate to high order in scale and quality such as: lighted ball 
diamonds, lighted tennis courts, full size soccer fields, an arena, a 
community hall, a tennis club facility, an outdoor performance 
venue, a picnic area, a major playground, a large floral garden, etc. 
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b) If the site is large enough, two or more of one type of facility could 
be accommodated. 

c) If large enough, the site may include ancillary features such as: 
washrooms, change facilities, a food concession. 

d) Ensure that playgrounds, sitting/viewing areas and picnic areas are 
well shaded. 

e) Incorporate sufficient on-site parking to support uses. 
f) Although most sites should be predominantly or entirely ‘table land’ 

to support the focus on ‘active’ facilities, some sites (and parts of 
sites) can incorporate wooded areas, watercourses and sloped 
lands, especially suitable for nature appreciation and tobogganing, 
and to provide visual and topographic relief. 

g) Whenever possible, sites should be linked into the city-wide/regional 
trail system. 

h) Sites should be physically accessible to the community with active 
parks located on or near main transportation routes. 

i) All sites should be visible, ideally with at least 25% of the perimeter 
of the site fronts onto a street, and where possible, a major roadway 
(particularly so if an ‘active’ park). 

j) Minimize the use of fencing around the perimeter of the site. 
k) Lighted sports facilities should not abut residences. 
l) Generally, this category of park should be a minimum of 4 hectares 

(10 acres) in size. However, a specialized park with city-wide appeal 
can be smaller. 

12.2.4 Neighbourhood Parks 
Neighbourhood parks are of a scale, size and appeal of the parks/open space and 
facilities intended to mostly attract visitors from nearby residences (within a five to 
ten minute walk), predominately for less organized leisure activities.  Children 
should not have to cross a busy street to access ‘their’ neighbourhood park. 

For the most part, this category includes municipal parks and elementary schools. 
Church sites with turfed, usable open space could be included in this category.  It 
also includes neighbourhood-scale open space linkages and walkways.  

Where possible and desirable, combine parks and schools into a jointly 
planned/developed park-school campus with shared facilities and no fencing 
between jurisdictions.  It is appropriate to also include a church with a useable and 
accessible ‘yard’ into an open space campus (with or without a school). 

12.2.4.1 Key Characteristics 
a) Generally, Neighbourhood parks should incorporate outdoor 

facilities that are junior to intermediate in scale and quality such as: 
playground(s), outdoor basketball court, small picnic area, and if 
large enough and there is demand, a ‘scrub’ or junior ball diamond, 
and/or mini, junior or intermediate level soccer field. 
Note: ball diamonds and playing fields are becoming less desirable 
in Neighbourhood parks as sports groups increasingly want facilities 
clustered at large sites. 

b) There should be no indoor facilities. 
c) Playgrounds, sitting areas and picnic areas should be well shaded. 
d) Most sites should be linked into the city-wide trail system. 
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e) Ensure that a minimum of 20% of the perimeter of the site fronts 
onto a street, and most of the site is visible from the street(s). 

f) Minimize the use of fencing around the perimeter of the site. 
g) Most of the site should be table land quality. 
h) Most Neighbourhood parks should range in size from 0.6 to 2.0 

hectares (1.5 to 5 acres). Occasionally, it is appropriate to create a 
smaller parkette to augment a park-deficient area, or to meet a 
specific need such as providing a specialized site for a children’s’ 
play area, a sitting area or a local amenity/accent/signage function. 
However, even parkettes should not usually be less than 0.2 
hectares (0.5 acres) in size.  

12.3 Naturalization 

12.3.1 Criteria 
a) Areas of naturalization are encouraged within all parks and open space 

areas. 
b) Naturalization may be in the form of a low maintenance planting area, a 

buffer area for adjacent woodlots or stream corridors, or a stormwater 
management facility. 

c) The locations and design of these naturalization areas are to be co-
ordinated with the stormwater management plan, the site’s programming 
needs, and with consideration for any abutting natural areas or woodlots. 

d) Naturalization areas will consist of either open meadows of herbaceous 
plants, (grasses, forbs and native wild flowers) or of native woody plant 
material (shrubs, vines and trees) to eventually establish a woodlot. 

e) Standard maintenance activities in the naturalization areas are to be limited 
to the removal of invasive non-native species, and a 1.0 metre mowed strip 
adjacent to all trails and walkways abutting the naturalized area. 

f) The Niagara Peninsula Conservation Authority should be consulted and the 
City must approve selection of all plant material for naturalized areas.  All 
plant species are to be appropriate to the site.  The use of native, non-
invasive species indigenous to the region may be a requirement.  These 
authorities will provide specific direction regarding stormwater management 
pond planting, species selection, and submission requirements.   

12.3.2 Design 
The following minimum percentages of total area are to be provided for 
naturalization: 

• Neighbourhood Park -  25% 
• City-Wide Park -  20% 
• Regional Park -   20% 

*The City encourages the preservation of existing vegetation within park blocks, 
regardless of classification.  To preserve this vegetation, a naturalized planting area 
may be required. 

Naturalization may also be required for park areas that abut Greenlands systems 
and watercourses, regardless of park classification. 

Newly naturalized areas will incorporate the following design techniques: 
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• The use of several plant associations which are commonly found in that 
area. 

• Clustering of plants to replicate natural communities. 

12.3.3 Active Naturalization 
Active naturalization includes creating and managing biodiversity within newly 
planted areas.  The following practices apply: 

• Planting a variety of specific shrubs, trees and grass/forb mixes to closely 
replicate a naturally occurring undisturbed meadow, woodlot or riparian 
area.  This encourages natural ecological processes and provides habitat to 
native birds, insects, amphibians and reptiles. 

• Removing invasive, non-native plant species. 

12.3.4 Passive Naturalization 
Passive naturalization is appropriate for existing naturalized areas within parks and 
open space.  It focuses on retaining or conserving existing naturalization areas with 
little or no maintenance.  The following practices may apply: 

• no new planting 
• may include removal of invasive species 
• no removal of dead wood in trees except where a hazard to pedestrians 

exists (in order to allow for the natural process of decay and regeneration 
and to provide habitat for invertebrates and micro-organisms). 

12.4 Accessibility 
In keeping with the spirit of the Ontario for Disabilities Act, the City of Welland will be 
expecting facilities and park designs to be sensitive towards groups with disabilities.  
Designs will be considered on a site-by-site basis in order to evaluate the need and 
application of “accessible designs”.  The City may consider a special, dedicated facility 
within a park to accommodate a variety of users. 

12.4.1 Trails and Walkways 
Parkland and park facilities will be designated to provide barrier free access to 
wheelchair users and others with mobility limitations.  Each park will contain a 
pedestrian system of walkways, trails, bridges and ramps to provide continuous 
direct access from the access or entry point at the edge of the park or parking lot to 
the park facilities. 

12.4.2 Playground Equipment 
The design of play areas is to include consideration for accessible paths to the plan 
area from the rest of the park, as well as, accessible surfacing to access the play 
equipment. 

 As a minimum, playground equipment will be selected to allow for children who are 
wheelchair users to have access to the play equipment be means of a ramp or 
transfer platform used with the assistance of a parent or caregiver.  Specific play 
components will take into consideration the needs of limited-mobility users, other 
special needs, and age groups. 
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12.4.3 Other Features and Fixtures 
The selection of site furnishings (e.g. picnic tables), hardware (e.g. door handles) 
and fixtures (e.g. drinking fountains) will be based on ease of use for a wide range 
of capabilities and age groups. 

12.4.4 Limits to Public Use 
The City of Welland may enter into partnerships with specific sports clubs (e.g. 
Soccer Teams or Tennis Clubs) to provide or maintain certain facilities.  From time-
to-time, these same facilities may be closed to general public use according to 
these agreements.  These closures may be publicized via City publications, 
newspaper ads or park signage. 

12.5 Site Preparation 
The Owner may be required to provide securities prior to the commencement of any site 
disturbance in accordance with a Site Alteration Permit, Subdivision Agreement or Site 
Plan Approval. 

12.5.1 Site Examinations 
a) General 
Prior to commencement of work on site, verify existing subgrade and site conditions 
including vegetation, and report in writing immediately to the Landscape Architect, 
all discrepancies and conditions which are at variance with drawings and 
specifications. 

Failure to do so will imply acceptance by the Contractor of surfaces and site 
conditions and no claim made thereafter for damages or extras resulting from such 
discrepancies will be accepted. 

Verify on the site all underground services, such as water lines, sewers, electrical 
cables, telephone, gas and other utility lines and have such services located on the 
site by the appropriate authorities. 

Be prepared to meet and blend smoothly with existing grades at the project 
boundaries where required. 

b) Archaeology 
The owner shall carry out a heritage resource assessment of the subject property 
prior to the issuance of a site alteration permit and, if recommended, 
mitigate/salvage/excavate any significant heritage resources to the satisfaction of 
the Regulatory Operations Group of the Ministry of Citizenship and Culture.  No 
grading or other soil disturbance shall take place on the subject property prior to the 
letter of release from the Regulatory Operations Group of the Ministry of Citizenship 
and Culture. 

c) Inspection 
 Upon completion of rough grading, adjustment and preparation of sub-grades, the 

work will be inspected by the City.  Obtain City approval before proceeding with 
further work, giving timely notice. 

 d) Compaction 
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 Compact sub-grade under all paving, and where specified uniformly and adequately 
to ninety-eight percent (98%) minimum Standard Proctor Density. 

 Sub-grade under landscaped areas (planting and grass) shall meet eight-five 
percent (85%) Standard Proctor Density. 

 e) Protection 
 Protect existing vegetation as directed on site by Landscape Architect prior to 

commencing any site works. 

 Protection should be in accordance with an approved Site Alteration Permit, if 
applicable. 

 Protect all excavations from caving in by shoring and bracing in strict accordance 
with all applicable regulations and building codes and support existing structures, 
paving, services, etc. where necessary. 

 Protect excavations from freezing and keep free of water at all times by providing 
and operating all necessary equipment. 

 Be responsible for all damage and subsequent repair to underground utilities and 
structures resulting from contractor’s operations. 

 Erect barriers, fencing and/or signs where required and requested and be 
responsible for maintenance and removal of such works upon completion of work. 

 f) Clearing 
 Clear site of all rubbish, rocks, boulders, tree stumps and other useless materials 

and debris, remove from site and dispose of unless instructed otherwise. 

 Cut all dead trees and remove stumps and roots to a minimum depth of 600 mm 
below proposed finished grade. 

 g) Topsoil and Stripping 
 All areas designed for paving or the construction of structures, shall be stripped of 

all topsoil and organic matter to its full depth taking care not to contaminate it with 
any sub-soil. 

 All stripped topsoil shall be stockpiled in areas so designated by the City. 

 Stockpile topsoil in loose layers, not exceeding 225 mm in depth, total height of 
stockpile not to exceed 4500 mm. 

 Topsoil will be re-used for landscape work, unless specified otherwise. 

 Commence topsoil stripping only after designated areas have been cleared of 
scrub, weeds, brush stumps, rocks and other deleterious materials.  Such materials 
shall be removed from the site and disposed of by the contractor. 

 h) Grading 
 After stripping of topsoil, do all necessary rough grading, excavating, and filling, 

where required, to establish the sub-grade under all areas as shown on drawings. 

 Level of sub-grade shall be to the depths specified, after compaction of sub-grade 
and of materials placed thereon. 

 Remove all soft and unstable areas in sub-grade to approved depth and backfill 
with clean, approved fill material. 
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 Establish and maintain sub-grade parallel to finished grade and shape to allow 
adequate surface runoff and prevent ponding, scouring and erosion. 

 Provide for uniform slopes between points for which finished grades are shown on 
drawings.  Meet and blend with existing grades in a smooth manner. 

 Establish smoothly rounded grades at top and toe of slopes and banks. 

 Do not grade when soil is wet or frozen. 

 Preparation of sub-grade: 

• Scarify sub-grade on which topsoil is to be placed, to the minimum depths 
specified. 

• Scarify sub-grades under areas which are to be raised by placing fill to 
minimum depth of 75 mm to provide a good bond and prevent slipping of fill. 

i) Filling 
 Fill material shall be clean, free of topsoil and organic matter and debris, and shall 

be approved by the City before placing.  On site excavated material may be used 
for filling when approved by the City.  Testing of proposed fill materials may be 
required. 

 Where required, supply and spread approved fill materials to raise existing grades 
to the specified level, as shown on the drawings. 

 Place fill in loose layers, not exceeding 150 mm in depth and compact each layer to 
a minimum dry density of ninety-eight percent (98%) of the maximum Standard 
Proctor Density, before placing subsequent layers. 

 The surface shall be shaped at all times to ensure adequate surface runoff and 
prevent ponding and scouring. 

 j) Excavation 
 Before proceeding with excavating work for paving and footings, the areas shall be 

staked out and approval obtained from the Landscape Architect. 

 Excavate where required to the minimum specified depths to establish the sub-
grade under all paving where shown on drawings. 

 Prepare and compact final sub-grades as shown on drawings. 

 The excavations for footings shall be carried to undisturbed soil, to depths as shown 
on drawings. 

 All excavations shall be sufficiently shored and braced to prevent caving-in and 
support existing structures, roads, services, etc., in accordance with the Ontario 
Occupation Health & Safety Act. 

 Warning signs and protection barriers shall be erected in accordance with local 
regulations. 

 The Contractor is responsible for all damage and subsequent repair to underground 
utilities and structures resulting from Contractor’s operations. 

 All excavations shall be protected from freezing and water.  Provide and operate as 
many pumps as are necessary to keep excavations free of water at all times. 

 All excavated material shall be removed and disposed of as directed, unless 
approved by the Landscape Architect for filling or backfilling. 
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 k) Backfilling 
 This shall include the backfilling around new structures with granular materials 

and/or other approved fill. 

 Remove all debris, rubbish, shoring, etc., from excavation before backfilling. 

 Backfill material shall be clean, free from debris, organic matter, and other 
deleterious material, and shall not be placed over frozen or wet soil. 

 Backfill material shall be placed in 300 mm lifts and each layer consolidated to 
ninety-eight percent (98%) Standard Proctor Density. 

 Be responsible for making good any subsequent settlement of fill and work placed 
on top of it. 

12.5.2 Site Protection 
a) General 

 The Contractor is to be fully responsible to ensure that all erosion and 
sedimentation resulting from the proposed works, dewatering operations, etc., is 
controlled and contained within the work site to the satisfaction of the City and/or 
Niagara Peninsula Conservation Authority. 

 Any clean-up or damage costs resulting from the Contractor’s failure to control 
erosion or siltation may be completely at the Contractor’s expense. 

 At all times, the Contractor shall prevent entry of sediment to watercourses.  
Controls shall include, but not be limited to, the following: 

• Runoff from construction materials and stockpiles shall be contained and 
discharged so as to prevent entry of sediment to watercourses. 

• Erosion and sedimentation control measures shall be placed in 
watercourses as directed by the City and/or Niagara Peninsula 
Conservation Authority. 

• A dedicated stockpile area(s) shall be prepared prior to dredging.  The 
stockpile area(s) shall be adequately sized to account for spreading of wet 
sediments and shall be determined in consultation with the City. 

• Silt fences shall be installed along the perimeter of the stockpile site.  Silt 
fences shall be installed across truck access routes to the stockpile at the 
end of the work day. 

• A 20 m stand-by supply of prefabricated silt fence barrier, in addition to any 
other silt fence barrier, shall be maintained at the site prior to 
commencement of operations and throughout the duration of the site works. 

• All conventional and in-water sediment control fence shall be installed as 
per any drawings approved by the City and Niagara Peninsula Conservation 
Authority.  All sediment and erosion control measures shall remain in place 
until authorized for removal by the City. 

b) Silt Fence 
 Silt fence is to consist of snow fencing lined with geotextile fabric or geotextile fabric 

fastened to wooden stakes shall prevent any soil from eroding from regraded or 
disturbed areas during construction. 

 This fence is to be installed by the contractor and inspected and approved by the 
landscape architect prior to the start of any construction.  After approval, the silt 
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fence is to be maintained intact by the contractor until the grass cover is well 
established and approved by the landscape architect. The fence shall be 
entrenched and backfilled to stop any erosion. 

Contractor is responsible to remove silt fence and restore and reseed disturbed 
areas as required upon final acceptance. 

12.5.3 Tree and Shrub Protection 
a) General 

 The Contractor shall be required to protect the root systems and habitat of existing 
trees from damage due to excavation, compaction or contamination resulting from 
construction.  For the installation of conduits, the Contractor may be required to 
bore/tunnel under the tree’s root system using methods and equipment acceptable 
to the City. 

 The Contractor shall also supply equipment that maintains existing tree canopy 
when working under overhanging limbs. 

 No trees shall be pruned without prior approval from the City. 

 b) Scheduling of Site Work 
 It is the responsibility of the Contractor to become directly acquainted with the site, 

to carefully examine the location of the proposed work, and to notify the City of any 
discrepancies in the site conditions.  No allowance will be made should the 
Contractor fail to do so. 

 The Contractor is responsible for damage caused to the surrounding facilities.  
Facilities damaged by the Contractor shall be repaired to the approval of the City, at 
the Contractor’s expense. 

 Prior to commencing any excavation work, the Contractor shall establish as near as 
possible, the location and state of use of all utilities or services, and is responsible 
for damage or relocation incurred during the execution of the project. 

 The Contractor shall confine his operations to the Owner’s property as shown on 
drawings and as directed by the Owner’s Representative. 

 The setting out of work shall rest solely with the Contractor who will be responsible 
for the same.  It is the Contractor’s responsibility to verify all grades, lines, levels, 
and dimensions as indicated on the drawings and report any errors or 
discrepancies to the Owner’s Representative. 

 The Contractor shall have such staking approved by the Owner’s Representative 
before the commencement of work. 

 c) Materials 
 Protective barrier to consist of rigid snow fencing complete with iron “T” bars placed 

at 2 m oc (maximum spacing).  Snow fencing is to be 1.2 m high. 

 d) Installation 
 Prior to the start of any site work, the Contractor shall supply and install tree 

protection barriers around each tree and shrub grouping designated on the site plan 
to be protected, or as directed by the City. 



THE CORPORATION OF THE CITY OF WELLAND 
MUNICIPAL STANDARDS  Page 12-11 

 Protective barrier, as a minimum, is to be located at the outer limit of the drip line of 
the tree.  The drip line is defined as the outside edge of the tree canopy. 

 Protective barriers for shrub massing are to be located 1 m minimum from the 
outside edge of the plants. 

 No fill, machinery, or materials are to be placed within the protective barrier. 

 No re-grading, including filling or excavation, is to take place within the protected 
area. 

 All underbrush that is to be removed from within the protective barriers must be 
cleared by hand.  The method of removal of brush from the protected area is to be 
approved by the City. 

 Contractor is responsible to remove tree and shrub protection upon final 
acceptance. 

 e) Workmanship 
 The Contractor will be required to replace with material of equal value, at no extra 

cost to the contract, all plant material damaged as a result of improper installation or 
maintenance of protective barriers. 

 f) Guarantee 
 The Contractor is responsible to ensure that the protective barrier is installed prior 

to the start of construction and is maintained intact until final acceptance of the 
project. 

12.6 Site Grading 

12.6.1 Topsoiling and Grading 
a) Criteria 

 All areas designated for parkland are to have a minimum of 150 mm of topsoil. 

 Any topsoil stripped from the area surrounding the park and stockpiled on the site is 
to be removed from the site prior to park development.  Alternatively, all or part of 
the stockpiled topsoil may be incorporated into the overall site grading plan.  
Maximum slopes not exceeding 4:1.  The City requires topsoil testing to the City’s 
satisfaction at the expense of the Owner. 

 Match with surrounding grades. 

 Spreading of topsoil, rough grading, fine grading and seed bed preparation 
(including removal of all stones and debris) are to be completed and inspected by 
the City prior to seeding/sodding. 

 Topsoil shall be stabilized within the construction year’s growing season. 

 b) Testing 
 Test topsoil for N, P, K, MG, soluble salt content, organic matter, pH Value, and 

agricultural herbicide residue. 

 Perform pH Test to determine required lime treatment to bring pH value of soil 
within 5.5 to 7.5 level.  Test topsoil after it has been placed. 

 Submit two copies of soil analysis and recommendations for corrections to the City. 
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 Inspection and testing of topsoil will be carried out by a testing laboratory approved 
by the City.  Testing costs associated with conveyance of parkland are the Owner’s 
responsibility. 

 c) Materials 
 All topsoil to be obtained from stockpiles, or supplied by the Contractor, shall be a 

fertile, friable natural loam containing four percent (4%) minimum organic matter for 
clay loams and two percent (2%) minimum organic matter for sandy loams with 
acidity range of 5.5 pH to 7.5 pH and shall be capable of sustaining vigorous plant 
growth.  It shall be free of any admixture of sub-soil, clay lumps, stones, and roots 
and other extraneous matter and shall be free of weeds and weed seeds. 

 d) Topsoil Spreading and Fine Grading 
 Obtain approval by the City of prepared subgrade prior to spreading topsoil. 

 Spread topsoil to the following depths: 

 150 mm for all areas to be seeded and sodded. 

 Depth indicated is compacted depth. 

 Spread topsoil on prepared sub-grade of the work site. 

 Fine grade topsoil to produce a smooth even surface free from debris, sod, stones 
and roots. 

 Compact (85% Standard Proctor Density). 

 Meet and match all existing turf areas, curbs, maintenance holes and catchbasin 
frames in a smooth uniform line. 

12.7 Site Servicing 

12.7.1 Water 
The Neighbourhood Park requires a minimum 50 mm service and each City-Wide 
Park requires a 150 mm service complete with backflow device, shut-off valve or 
curb stop, as per OPSD 1104.020, located at the property line.  This will facilitate 
the future addition of an irrigation system, drinking fountain, water play feature, or 
service building.  Each water service pipe diameter to be confirmed with City staff 
prior to approval of servicing plans.  Water meter chambers to be provided, in order 
to accommodate water service equipment – location of chamber to be confirmed by  
City staff, based on approval of park concept plan and park facility layout. 

Quick couplers are required to service specific areas; quantities and locations to be 
determined on a site-by-site basis.  Booster pumps and/or oversized meter 
chambers may be required and will be assessed on a site-by-site basis. 

12.7.2 Irrigation Standards and Specifications 
Refer to the Landscape Ontario Irrigation Commodity Group standard 
specifications. 

All irrigation proposed within the City should follow the Turf and Landscape 
Irrigation Best Management Practice (T & L BMP) and following the practice 
guideline.  For design, contracting and management, individuals shall be required to 
have obtained the certification specific to their field: 
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The certifications include: 

Certified Irrigation Designer (CID) 
Certified Irrigation Contractor (CIC) 
Certified Landscape Irrigation Auditor (CLIA) 
Certified Landscape Irrigation Manager (CLIM) 
Certified Golf Irrigation Auditor (CGIA) 

A listing of certified individuals can be found on The Irrigation Association’s website 
at:  http://www.irrigation.org 

12.7.3 Drainage 
All drainage associated with park amenities and open space shall conform to City of 
Welland Lot Grading and Drainage standards outlined in Section 10 of this manual. 

 Parkland is to be conveyed in a condition where no surface water can be left 
standing and in accordance with a Park Grading Plan and stormwater review by the 
City.  An Owner will be responsible for all costs associated with installing a drainage 
system to meet City approval. 

 The preliminary park drainage system required for conveyance is to be designed 
with the overall subdivision drainage taking advantage of nearby street sewers 
where possible. 

 Park and open space property is not to be used for draining private properties. 

 The Owner is required to install a storm maintenance hole within 1 metre of the City 
property line. 

 All drainage is to be designed to encumber the site as little as possible recognizing 
that park amenities require excavation. 

 The entrances to the park or open space are to be clear of sewer appurtenances. 

12.8 Parking Areas 

12.8.1 Criteria 
Any on-street parking is to be designed in accordance with current City policies and 
by-laws. 

Parking is typically required within Neighbourhood, City-Wide and Regional Parks, 
within the park site. 

Parking areas are to be paved and may have continuous concrete curb, and 
located conveniently adjacent to the active sports facilities.  As an alternative to 
paving, 'cable concrete', or equivalent articulated concrete block system could be 
used as paving material.  (Reference http://www.iecs.com).  Open cell cable 
concrete can be planted with grass in parking areas and where low traffic conditions 
are expected. 

Each parking lot is to be accessed by a driveway adequate for two-way traffic. 

Each parking space is to be delineated by line paintings. 

Parking areas will be illuminated utilizing Solar Powered LED luminaries (see listing 
12.10.4). 

http://www.irrigation.org/�
http://www.iecs.com/�
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Parking areas may be designed in conjunction with adjacent schools. 

12.8.2 Design Requirements 
The minimum recommended number of parking spaces to be provided per park is 
as follows: 

• 30 per ball field 
• 30 per soccer field 
• 15 for general park visitors 
• per group of three tennis courts 

Where parkland abuts a school, the number of paved parking spaces to be 
provided for the park may be adjusted with approval of the City. 

Where possible, drainage for the parking areas is to be by means of overland flow 
using a vegetated swale as part of the stormwater management plan and/or area 
drains to be determined on a site-by-site basis.  Erosion protection is required at the 
entrance to the swale at the edge of the parking lot. 

Materials to be as specified in a geotechnical report for a specific location or as 
follows: 

• Light Duty Asphalt for parking areas and driveways. 

HL3 -  50 mm 
Granular ‘A’ - 150 mm 
Granular ‘B’ - 300 mm 

With continuous concrete curb. 

• Heavy Duty Asphalt is to be used in heavy traffic service driveways and fire 
routes. 

HL3 -  40 mm 
HL8 -  50 mm 
Granular ‘A’ - 150 mm 
Granular ‘B’ - 300 mm 

With continuous concrete curb. 

• Gravel Surface: 

Base:  300 mm Granular ‘B’ or 300 mm of 50 mm crusher run. 
Surfacing:  150 mm of crusher run aggregate, 19 mm maximum diameter. 

With continuous concrete curb or precast concrete curbs pinned in place. 

• Layout and Drainage 

• All parkland parking to be off-street, unless approved by the City. 
• 90o entrance drive with clear visibility. 
• 1 minimum handicapped space per 20 regular spaces. 
• Driving aisle minimum width 6 m, double loaded. 
• Backup aisle at end of lot minimum, 1.5 m depth. 
• Minimum 3 m clearance at end of parking lot for snow storage. 
• Where parking abuts a walkway, a continuous curb or precast curb 

is required to prevent cars from overhanging the path.  The path is to 
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be offset minimum 1 m from back of curb.  Offset area to be a hard 
surface. 

• Sheet drainage to adjacent parkland if feasible or a swale along 
edge of parking lot leading to a catchbasin. 

• Minimum setback to residential area 12 m. 

12.9 Planting - General 
The City of Welland encourages the use of native species within parks and open space.  
Where proposed planting area is adjacent to woodlots, watercourses or other natural areas, 
only non-invasive species and indigenous to Niagara Region will be approved. 

Other recommended resources for native plant species include: 

• “Distribution and Status of the Vascular Plants of the Greater Toronto Area”, 
prepared for the Ontario Ministry of Natural Resources, August 2000, Steve Varga, 
et al. 

• “Distribution and Status of the Vascular Plants of Central Region, Ontario Ministry of 
Natural Resources, December 1989, J. L. Riley, et al. 

Non-naturalized planting areas are to be designed in continuous mulched beds where 
possible to reduce maintenance. 

Bare root plant material will be considered on site-by-site basis. 

A variety of tree species is required.  Clustering of similar species is discouraged and 
should be limited to clusters with a maximum of 5 – 9 per grouping. 

12.9.1 Park Trees 

12.9.1.1 Criteria 
The Owner is required to supply and install trees within parkland areas as 
required to provide user comfort, screening/buffering, accenting of entrance 
plazas, wildlife habitat, etc., as determined by the City. 

Refer to Table 12.2 for a list of suitable parkland tree species.  Moisture 
regime, sunlight availability and salt tolerance (where applicable) must also 
be considered as a factor in selecting species. 

Trees are to be placed so as not to interfere with underground utilities, 
intersection sight lines, overhead wires and light standards. 

Where possible, medium to large shade trees are to be selected. 

All trees are to be installed with a minimum 1.2 m root saucer covered with 
75 mm shredded bark mulch. 

Deciduous trees should have a clear trunk with a high branching height of 
1.8 m minimum. 

Parkland trees located at entrance areas, around play areas, buffering 
sports facilities and parking areas shall be minimum 60 mm calliper.  All tree 
roots to be wire basket or balled and burlapped for these locations. 

In urban areas, fronting roads non-native or ornamental species that exhibit 
tolerance to salt spray may be used.  Refer to Table 12.2 for species that 
are salt tolerant. 
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Park trees proposed near watercourses and other natural areas must be 
non-invasive and native to Niagara Region. 

12.9.1.2 Approved Species 
The following size classification is based on average mature height, and 
identifies size as well as spacing requirements: 

 
Table 12.1 

Park Trees – Size / Spacing 
Size at Maturity Recommended Spacing for 

Specimen or Accent Trees 
SMALL – up to 8 m (26’) Min. 6.0 m (20’) – Max. 8.0 m (26’) 

MEDIUM – 8 m (26’) – 18 m (60’) Min. 8.0 m (26’) – Max. 10.0 m (33’) 
LARGE – 18 m (60’) and larger Min. 10.0 m (33’) – Max. 12.0 m (40’) 

 
* Minimum spacing may be reduced at City’s discretion. 
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The following deciduous trees are suitable as parkland trees: 
 

Table 12.2 
Recommended Parkland Trees 

Botanical Name Common Name Native 
* 

Size Class 
at Maturity

Growth 
Rate 

Canopy 
Size at 

20 Years 
Acer campestre Hedge Maple  Small Slow 7.5 m 
Acer x freemanii 

‘Celzam’ 
Celebration 

Maple  Medium Med-Fast 5.5 m 

Acer x freemanii 
“Jeffersred’ 

Autumn Blaze 
Maple  Medium Medium 9 m 

Acer saccharinum Silver Maple 3 Large Fast 10 m 
Acer saccharum Sugar Maple 3 Large Slow-Med 10.5 m 

Amelanchier 
arborea 

Downy 
Serviceberry 3 Small Slow-Med 4 m 

Amelanchier laevis Serviceberry 3 Small Slow-Med 3.75 m 
Carya cordiformis Bitternut Hickory 3 Large Slow-Med 12 m 

Carya ovata Shagbark Hickory 3 Large Slow 10 m 
Catalpa speciosa Western Catalpa  Large Fast 12 m 
Celtis occidentalis Hackberry 3 Medium Med-Fast 11 m 

Cercidiphyllum 
japonicum Katsura Tree  Medium Slow 4.3 m 

Corylus columa Turkish Hazel  Medium Medium 5.5 m 
Fraxinus 

Americana White Ash 3 Large Medium 15 m 

Fraxinus nigra Black Ash 3 Large Slow-Med 7.5 m 
Fraxinus 

pennsylvanica Green/Red Ash 3 Large Fast 7 m 

Ginkgo biloba Ginkgo  Large Slow 8 m 
Gleditsia 

triacanthos var. 
inermis 

Thornless 
Honeylocust  Large Fast 10.5 m 

Gymnocladus 
dioicus 

Kentucky 
Coffeetree 3 Large Slow-Med 10 m 

Juglans nigra Black Walnut 3 Large Med-Fast 14 m 
Ostrya virginiana Ironwood 3 Small Slow 5.4 m 

Prunus maackii Amur 
Chokecherry  Small Slow 7.5 m 

Pyrus calleryana 
var. Ornamental Pear  Medium Medium 4.5 m 

Quercus species Oak 3 Large Med-Fast varies 

Syringa reticulate Japanese Tree 
Lilac  Small Medium 4.5 m 

Tilia Americana Basswood 3 Large Medium 10 m 
Tilia cordata var. Littleleaf Linden  Medium Medium 6.4 m 
Ulmus x ‘Pioneer’ Pioneer Elm  Large Medium 9.5 m 

 
The “Native” designation refers to species that naturally occur in Niagara 
Region. 
 
The use of Acer platanoides and its cultivars will not be approved. 
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12.9.2 Grasses and Forbs 

12.9.2.1 Criteria 
The following grass and forb species are suitable native species for 
naturalized areas within parks and open space: 

 
Table 12.3 

Recommended Grass and Forb Species 
Botanical Name Common Name 

Andropogon scoparius Little bluestem 
Sorghastrum nutans Indian grass 

Elymus virgincus Virginia wild rye 
Anemone Canadensis Canadian anemone 
Aquilegia Canadensis Eastern columbine 
Asclepias incarnate swamp milkweed 
Asclepias tuberose butterfly weed 

Aster ericoides white heath aster 
Aster novae-angliae New England aster 

Calamagrostis Canadensis* Canada blue-joint 
Carex vulpinoides fox sedge 

Desmodium canadense showy tick trefoil 
Elymus Canadensis Canadian wild rye 

Elymus riparicus riverbank wild rye 
Eupatorium perfoliatum boneset 
Helianthus divericatus woodland sunflower 
Heliopsis helianthoides Ox eye sunflower 

Leersia oryzoides* cut grass 
Lolium multiflorum annual rye grass 
Lupinus perennis wild lupine 
Monarda fistulosa wild bergamot 
Panicum capillare switchgrass 

Panicum linearifolium panic grass 
Penstemon digitalis beard tongue 

Rudbeckia hirta black-eyed susan 
Solidago nemoralis grey goldenrod 

Verbena hastate blue vervain 
* Regionally native but uncommon 
 

12.9.3 Planting Specifications 

12.9.3.1 Plant List 
All developments requiring a landscape submission must include a 
completed Plant List as prepared by a Landscape Architect.  Refer to the 
sample table below for required information. 
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Table 12.4 
Plant List 

Key Qty. Botanical 
Name 

Common 
Name 

Size 
(Calliper, 
Height, 
Spread) 

Spacing Condition/ 
Remarks 

       

 

 Any species substitutions or changes to the condition or size of plant 
material must be approved by the City or NPCA prior to installation. 

 For park planting and street ROW plantings, minimum calliper for trees is 60 
mm, minimum height for coniferous trees is 150 mm, and minimum height 
for a shrub is 60 cm.  Container-grown is preferred for shrubs and preferred 
condition for trees is B&B or W.B. 

12.9.3.2 Testing 
Testing of topsoil is required. 

Test for N, P, K and minor element values, agricultural herbicide residue, 
soluble salt content, organic matter and pH value. 

 Inspection and testing of topsoil will be carried out by testing laboratory 
designated by the Owner.  Contractor is to pay for cost of tests. 

 Submit two soil testing reports before commencing work. 

 Conform to recommendations from soil testing agency with respect to 
improvement of tested topsoil.  Any testing associated with conveyance of 
parkland will be at the Owner’s expense.  The City reserves the right to test 
any soil associated with boulevard planting at the Owner’s expense. 

 Adjust fertilizer requirements and rates as well as addition of other additives, 
to conform to soil testing recommendation, at no extra cost to the contract. 

12.9.3.3 Product Delivery, Storage and Handling 
Store and protect fertilizer, limestone, bone meal, mulching materials and 
similar products to prevent damage from moisture.  Labels shall indicate 
weight, analysis and name of manufacturer. 

Supply plant material as specified on the approved plant list.  Receipts are 
to be provided to the City to verify species and quantities. 

Plants specified B/B (Ball and Burlap) or W/B (Wire Ball) on the plant list 
shall be moved with root systems as solid units, with balls of earth firmly 
wrapped with burlap, as per industry practice.  The diameter and depth must 
be sufficient to encompass a fibrous and feeding root system necessary for 
the healthy development of the plant.  No plant shall be accepted when the 
ball of earth surrounding its roots has been cracked or broken preparatory 
to, or during planting, or after the burlap, staves, ropes or platform required 
in connection with its transplanting has been removed.  All balled plants that 
cannot be planted at once shall be kept watered and shaded from the hot 
sun.  The least possible time shall elapse between the digging of the tree 
and its final planting.  The entire root system of all plant material shall be 
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kept moist and at no time shall the root system be exposed to drying winds 
or air. 

Should temporary storage of plant material be necessary on the site, such 
plant material shall be heeled in by the Contractor, using good loam.  
Contractor shall be responsible for all necessary watering and maintenance 
to preserve the stock in good condition. 

 All plant material shall be properly top pruned to compensate for any loss of 
root when dug at the nursery, thus enabling the plant to attain more quickly 
a natural balance between root and top growth.  Pruning shall be done at 
the centre rather than heading back. 

 Transport plants with branches tied to prevent damage, and padded to 
avoid abrasion from equipment.  Protect drying out of roots, rootballs, 
trunks, branches and leaves of plants from time of removal at place of origin 
until they are planted.  While temporarily stored at site, protect them with soil 
or similar materials and keep moist. 

12.9.3.4 Post Installation Care 
Water all plant material upon planting and water sufficiently until acceptance 
of plant material at the time of substantial performance of the contract.  
Water sufficiently to maintain optimum growing conditions for each plant.  If 
installation is completed in the fall, ensure adequate moisture in root zone at 
freeze-up. 

Maintain all plant materials and planting areas immediately after plants have 
been planted and continue such maintenance until substantial performance 
of the contract is complete.  Maintenance shall include all measures 
necessary to establish and maintain plant materials in a vigorous, healthy 
growing condition. 

The Owner is responsible for regular maintenance activities (watering, grass 
cutting, pruning, fertilizing, etc.) once plant material is accepted.  The Owner 
is responsible to monitor plant material during the guarantee period and 
advise the owner of any changes in the maintenance activities required to 
ensure plant survival. 

The Owner is responsible to maintain all plant and tree accessories, such as 
tree wrappings and stakes, and similar items from time of installation until 
expiration of guarantee (minimum one year). 

Cultivate and keep planting beds and tree saucers free of weeds, debris, 
broken branches, and maintain planting beds in a neat condition at all times 
until Final Acceptance. 

12.9.3.5 Guarantee 
Guarantee planting for a period of (2) two years from the date of 
commencement of the Maintenance Period for the landscape work, 
whichever is the later.  Trees and shrubs found to be dead, defective, or not 
in a healthy, growing condition at the end of the guarantee period shall be 
replaced and re-guaranteed for an additional (2) two years dated from the 
date of replacement.  The City and the owner may negotiate a cash-out 
quantity in lieu of the original and/or extended warranty. 
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12.9.3.6 Replacements 
Replace, during next planting season, trees and shrubs which failed to 
survive and/or as directed by the City.  Replacements are subject to same 
approval and guarantee conditions specified for initial planting.  Continue 
this replacement until all specified trees and shrubs are well established. 

12.9.3.7 Materials 
Topsoil:  All topsoil to be obtained from approved stockpile or supplied by 
the Contractor, shall be a fertile, friable natural loam containing four percent 
(4%) minimum organic matter for clay loams and two percent (2%) minimum 
organic matter for sandy loams with acidity range of 5.5 pH and shall be 
capable of sustaining vigorous plant growth.  It shall be free of any 
admixture of sub-soil, clay lumps, stones, roots and other extraneous matter 
and shall be free of weeds and weed seeds. 

Peatmoss:  Decomposed plant material, fairly elastic and homogenous, 
free of decomposed colloidal residue, wood, sulphur and iron.  Brown in 
colour containing minimum 60% organic matter by weight and moisture 
content not exceeding 15%.  Shredded particles, may not exceed (6 mm) in 
size.  Minimum pH value of peat, 4.5, maximum 6.0.  The use of peat moss 
is highly discouraged and is to be used only on approval by the City.  A 
preferred substitute is leaf mulch. 

Bone meal:  Raw commercial, finely ground, and with a content of 
minimum 4% Nitrogen and 20% Phosphoric Acid. 

Fertilizer:  Shall be complete commercial fertilizer 50% of the elements of 
which shall be derived from organic sources, and shall contain no less than 
60% urea formaldehyde with the following percentages by weight of 
nitrogen, phosphoric acid, and potash in that order for: 

Trees:  10-6-4; Shrubs:  12-6-6 or as indicated in soil test. 

12.9.3.8 Plant Accessories 
Anchors:  For support of large shrubs and trees up to (90 mm) in calliper 
use new metal ‘T’ bars (38 mm x 38 mm x 5 mm) painted black. 

Hose:  New black rubber hose (12.7 mm) in diameter, two ply reinforced. 

Mulch:  Shredded Bark Mulch of fine, uniform particle size.  Depth of mulch 
to be 50 mm over root ball. 

Water:  Potable. 

Rodent Protection:  Shall be required in areas of naturalized planting.  Any 
use of pesticides must be approved prior to use by the City. 

12.9.3.9 Plant Material 
Conform to the horticultural standards of the Canadian Nursery Trades 
Association with respect to grading and quality.  Supply in strict accordance 
with plant list. 
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Substitutions for the specified plants will not be accepted unless approved in 
writing by the City.  All materials that are not available shall be brought to 
the attention of the City, at the earliest time possible. 

Give timely notice, in writing, to the City when applying for substitutions. 

Measure plants when branches are in their natural positions.  Height and 
spread dimensions refer to main body of plant and from branch tip to branch 
tip.  Measure calliper 300 mm above ground level.  Use trees and shrubs of 
No. 1 grade. 

Label each plant to type, grade and size. 

Use trees and shrubs with strong fibrous root systems free of disease, 
insects, defects, or injuries and structurally sound.  Crowns are to be fully 
leafed with a uniform shape.  Use trees and straight trunks well and 
characteristically branched for the species with a uniform, fully developed 
crown.  All trees are to have a single straight leader.  Plants must have been 
transplanted or root pruned regularly but not later than 9 months prior to 
arrival on site. 

Container grown stock is acceptable if containers are large enough for root 
development.  Trees and shrubs must have grown in container for minimum 
of one growing season but not longer than two.  Root system must be able 
to “hold” soil when removed from container.  Plants that have become root 
bound are not acceptable.  Container stock must have been fertilized with 
slow releasing fertilizer. 

Balled and Burlapped:  Conifer, Broad-leaf evergreens, and trees in excess 
of 10’0” (3 m) height must have been dug with large firm ball.  Measure 
calliper at 12” (300 mm) above ground level.  A tree with 3” (75 mm) calliper 
requires root ball of 40” (1 m) diameter.  Increase diameter of root ball by 
10” (250 mm) with each increase of 1” (25 mm) in calliper.  Root balls of 
proper size must include 75% of fibrous and feeder root system.  This 
excludes use of native trees grown in light sandy or rocky soil.  Secure root 
balls with burlap, heavy twine and rope.  Use Hessian burlap.  Frozen root 
balls will be permitted provided root balls are sufficiently protected to 
prevent breakage.  Protect root balls from sudden changes in temperature 
and exposure to heavy rainfall. 

12.9.3.10 Planting Time 
Ensure that watering facilities are available.  Take particular care when 
planting in the heat of summer. 

Plant only under conditions that are conducive to health and physical 
conditions of plants as practised in the nursery profession. 

Plant material noted by the Landscape Architect for spring planting must 
only be planted in its dormant period. 

Provide the City with a planting schedule.  Extended planting operations 
over a long period using a limited crew will not be accepted. 
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12.9.3.11 Excavation 
Verify locations of all below grade utilities prior to excavating.  Stake 
locations of utilities in areas where excavation will occur.  Do not plant 
above buried utilities or trees below above ground wires. 

Individual Shrubs:  excavate planting holes 450 mm deep and at least 450 
mm wide.  Shrubs in Planting Beds:  excavate continuous planting bed to a 
depth of at least 450 mm with a minimum width of at least 300 mm from 
planting bed edge to the outermost root ball edge. 

Large Trees:  excavate to depth equal to height of root ball, with a minimum 
width of 600 mm greater than diameter of root ball. 

Increase the size of planting holes in heavy soils 150 mm for every 300 mm 
of diameter of diameter of root ball. 

Provide drainage for planting holes in heavy soil if natural drainage does not 
exist. 

Remove all excavated material from planting pits and beds and dispose of 
material off site. 

12.9.3.12 Planting Mix Preparation 
Backfill planting beds and tree pits with a planting mix consisting of 20% to 
30% peatmoss (leaf mulch preferred) with topsoil. 

Add bone meal to the mixture at a rate of .6 Kg. per cu.m. 

Commercial fertilizers will be added in accordance with the soil testing 
report. 

Backfilling and mixing planting mix shall be done under favourable weather 
conditions. 

Allow for settlement when backfilling.  Place mix in 150 mm layers and tamp 
each layer before placing next layout. 

The use of native soil may be used as backfill for trees, at the discretion of 
the City. 

12.9.3.13 Planting Procedure 
Plant trees and shrubs vertically, in the centre of pits. 

Place all plant material to a depth equal to the depth originally grown in the 
Nursery.  Allow for settlement when installing plants. 

Tamp planting soil mix around root system in layers of 150 mm depth 
eliminating air pockets.  Frozen or saturated planting soil mix is 
unacceptable.  When 2/3 of the topsoil mixture has been placed, fill hole 
with water.  After water has completely penetrated the soil, complete 
backfilling. 

Build a 100 mm lip around outer edge of hole to assist in maintenance 
watering. 

When planting is completed, give surface of planting hole a dressing of 
organic 10-6-4 fertilizer at the rate of 4.5 kg/100 sq.m. for shrubs and at 
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.2 kg/24 mm of calliper for trees.  Mix fertilizer with top layer of topsoil 
mixture and water immediately after planting. 

12.9.3.14 Tree Supports 
Install support as detailed for specified tree. 

Ensure tree is plumb after staking. 

Place stakes so as not to damage root ball. 

Keep cables taut at all times. 

Place stake on side of prevailing winds, or uphill side. 

Prune only as necessary to remove dead and broken branches and to 
compensate for the loss of roots from transplanting. 

Preserve the natural form and character of plants. 

Use only sharp, clean tools and make cuts flush without leaving stubs and 
treat all cuts, 25 mm in diameter and larger with approved tree paint. 

Cut back cambium to living tissue where there are cuts, bruises and scars 
on the bark and treat with approved tree paint.  Shape wood to prevent 
retention of water. 

12.9.3.15 Mulching 
Obtain the City’s approval of planting before mulching material is applied. 

Loosen soil in planting beds and pits and remove all debris and weeds prior 
to mulching. 

Material to be shredded bark. 

12.9.3.16 Maintenance Period 
During the Maintenance Period, the Owner must maintain all plants in a 
vigorous and healthy growing condition, including but not limited to: 

• Cultivating and weeding of planting beds and tree pits.  Use 
herbicides only as per City policy.  Make good any damage resulting 
from herbicides, use at no cost to the City. 

• Watering when required and in sufficient quantities to saturate the 
root system. 

• Pruning, including the removal of dead or broken branches, and 
treatment of pruning with an approved dressing. 

• Disease and insect control when required.  Use chemical methods in 
accordance with City policy, and the manufacturer’s directions.  
Make good any damage at no cost to the City. 

• Keep all accessories in good conditions and property adjusted.  
Repair or replace accessories when required at no cost to the City. 

12.9.3.17 Final Acceptance 
Planting will be inspected at the end of the Maintenance Period and plant 
material will be accepted only if it is in a vigorous, healthy, growing 
condition, in full leaf with no more than 20% dieback. 
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All beds, and tree pits must be freshly cultivated and free of weeds, rubbish 
and debris. 

12.9.4 Sodding 

12.9.4.1 Delivery and Storage 
Schedule delivery in order to keep storage on the job site to a minimum 
without causing delays. 

Deliver, unload and store sod in pallets. 

Deliver sod to site within 24 hours of being lifted and lay sod within 36 hours 
of being lifted. 

Do not deliver small, irregular or broken pieces of sod. 

During dry weather, protect sod from drying and water sod as necessary to 
ensure its vitality and prevent dropping of soil in handling.  Sod which dries 
out will be rejected. 

12.9.4.2 Scheduling of Work 
Schedule sod laying to coincide with topsoil operations.  Do not begin to 
install sod without inspection and approval of topsoil preparation.  Topsoil to 
be free of stones, debris and weeds and fine graded to grades indicated on 
plan prior to start of sodding operation. 

12.9.4.3 Acceptance 
Sodded areas will be accepted at the end of the maintenance period 
provided that: 

• Sod is property established. 
• Turf is free of bare or dead spots and weeds. 
• Sodded areas have been cut within 24 hours prior to acceptance 

inspection. 

12.9.4.4 Materials 
Turf grass nursery sod:  specially sown and cultivated in nursery field all in 
compliance with the specifications latest issue of the Nursery Sod Growers 
Association of Ontario for (A) Number One Kentucky Bluegrass-Fescue 
Sod. 

12.9.4.5 Sodding 
Sodding during dry weather is acceptable only if sufficient and continuous 
watering is assured. 

Where slippage of sod is likely to occur because of the degree of slope, 
pegging is required.  When sod is established, drive pegs flush with sod. 

Obtain the approval of the City of topsoil spreading and fine grading prior to 
beginning sodding.  Topsoil is to be weed-free.  Apply herbicide according 
to manufacturer’s specifications or cultivate to a depth of 100 mm and 
remove weeds.  Do not apply herbicides immediately prior to installing sod. 
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Lay sod even with adjoining landscape areas.  The rows shall have 
staggered joints.  Butt sections closely without overlapping or leaving gaps 
between sections.  Cut out irregular or thin sections. 

Provide close contact between sod and soil by means of light roller.  Heavy 
rolling to correct irregularities in grade is not permitted. 

Water immediately after laying to obtain moisture penetration through sod 
into top 150 mm of topsoil. 

Provide adequate protection of sodded areas against erosion and other 
damage.  Remove this protection after sod has become established. 

12.9.4.6 Maintenance 
It is the Contractor’s responsibility to maintain the sodded areas in good 
condition until the Final Acceptance of the project.  Maintenance includes 
but is not limited to weeding, fertilizing as required by soil tests, cutting as 
required to maintain sod at a maximum height of 60 mm and watering.  Sod 
is to be cut at least twice during the maintenance period. 

Water sodded areas to sustain its prosperous growth and prevent 
deterioration.  Contractor is responsible for supplying water to the site. 

12.9.5 Seeding 

12.9.5.1 Grass Seed Mixtures 
a) Outfield Mix 
‘Sports Turf’ by Pickseed Canada Inc., Box 304, Lindsay, Ontario, K9V 4S3, 
Tel:  (705) 878-9240, Fax:  (705) 878-9249. 

For sports fields and high traffic areas that require deep roots, and wear 
resistance. 

Contents: 

25% Indigo Kentucky bluegrass 
25% Touchdown Kentucky bluegrass 
25% Jasper Creeping Red fescue 
25% Cutter Perennial ryegrass 

Seeding rate:  1.5 kg/100 sq.m. or 3 lbs/1000 sq.ft. 

b) Park Mix 
‘Greenscape’ by Pickseed Canada Inc., Box 304, Lindsay, Ontario, K9V 
4S3, Tel:  (705) 878-9240, Fax:  (705) 878-9249. 

For general parkland areas with normal foot traffic (such as around sports 
fields) on a regular maintenance schedule. 

Contents: 

30% Edge Perennial ryegrass Endophyte Enhanced 
30% Premium Kentucky bluegrass GroKoted 
40% Creeping Red Fescue 

Seeding rate:  1.8 kg/100 sq.m. or 4 lbs/1000 sq.ft. 
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c) Low Mow 
‘Lowgrow’ by Pickseed Canada Inc., Box 304, Lindsay, Ontario, K9V 4S3, 
Tel:  (705) 878-9240, Fax:  (705) 878-9249. 

For areas where a lower and slower grass requiring less mowing is 
desirable. 

Contents: 

100% Perennial ryegrass 

Seeding rate:  6 to 7 lbs. per 1000 sq.ft. 

d) No Mow Mix 
‘Nature’s Blanket’ by Pickseed Canada Inc., Box 304, Lindsay, Ontario, K9V 
4S3, Tel:  (705) 878-9240, Fax:  (705) 878-9249. 

For areas which do not require regular maintenance and which are not 
subject to a great deal of foot traffic. 

Contents: 

30% Mustang Tall fescue (turf-type) 
35% Spartan Hard fescue 
15% Strawberry clover 
3% Arrow mixed colours 
17% Pickseed 14 species Wildflower blend 

Seeding rate:  15 – 25 kg/ha. 

e) Naturalization Mixes 
Refer to Naturalization Section 12.3 for design criteria. 

Seed mixes to be created on a site-by-site basis recognizing the following 
criteria: 

• Water regime 
• Soil conditions 
• Human activity 
• Existing vegetation 
• Salt tolerance 
• Sunlight availability 
• Erosion control requirement 
• Active or passive naturalization 

Installer to provide the City and/or the appropriate conservation authority the 
packing receipts verifying the species content, percentages and supplier. 

Table 12.3 illustrates some suitable grass and forb species. 

Seeding rate:  specific to the proposed mix. 

Use on-site seed bank material where appropriate. 

f) Interim Seeding 
All interim seeding placed for quick cover must be compatible with, but not 
jeopardize, the survival of the approved seeding mix.  The interim mix must 
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consist of no-maintenance, native, non-invasive herbaceous species.  
Annual rye and winter wheat may be suitable. 

12.9.5.2 Product Handling 
Use all means necessary to protect material before, during and after 
installation.  Provide adequate protection to material which may deteriorate 
if exposed to elements. 

In the event of damage or rejection, make immediate repairs or replace 
materials at no extra cost to the City. 

12.9.5.3 Delivery and Packaging 
a) Fertilizer: 
Packaged in waterproof bags, with a label clearly indicating net mass, 
analysis and manufacturer. 

Store on pallets and protect from the elements. 

Grass Seed packaged and labelled clearly indicating: 

• Analysis of seed mixture 
• Percentage of pure seed 
• Year of production 
• Net mass 
• Date tagged and location 
• Percentage germination 
• Name and address of distributor 

b) Site Conditions 
 Immediately after seeding, erect snow fencing to protect seeded areas from 

traffic until seed is established. 

 Contractor is responsible for maintaining snow fencing until project is 
accepted. 

 Keep site well drained and landscape excavations dry. 

 Clean-up immediately any soil or debris spilled onto pavement or concrete. 

 c) Maintenance 
 Maintain seeded areas for 60 days until acceptance of seeding work.  

Maintenance includes, but is not limited to, weeding, fertilizing as required 
by soil tests, cutting as required to maintain grass at a maximum height of 
60 mm and watering.  Grass is to be cut at least twice during the 
maintenance period. 

 Water seeded areas to sustain its prosperous growth and prevent 
deterioration.  Contractor is responsible for supplying water to the site. 

 Ensure maintenance equipment is suitable to City. 

 Keep soil moist during germination period and adequately water grassed 
areas until accepted by City. 

 Apply water to ensure moisture penetration of 75 to 100 mm.  Control 
watering to prevent washouts. 
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 Cut grass when it reaches height of 60 mm.  Do not cut more than 33% of 
blade at any one mowing.  Remove clippings.  After one year or substantial 
completion of project, request inspection by Owner’s Representative 
immediately after cutting grass. 

 Maintain grassed areas free of pests and disease, in accordance with City 
policies. 

 Reseed areas which show root growth failure, deterioration, bare or thin 
spots, or which have been damaged by any means, including replacement 
operations. 

 Apply herbicide when it will not cause damage to new grass or other plants.  
Use products only in accordance with City policies. 

 Contractor is to provide three (3) applications of fertilizer in the first year of 
maintenance.  The timing of fertilizing will depend on when hydro-seeding is 
completed.  If hydro-seeding is completed in the spring, the second 
application of fertilizer is to be applied in late June or early July as weather 
permits.  Coverage is not to exceed 3 kg per 100 m2 to be applied evenly 
and water in well.  The third application of fertilizer is to be applied in 
September or October, weather permitting. 

 If hydro-seeding is applied in early August, the second application of 
fertilizer will occur in September or October, weather permitting, and the 
third application in the following spring as weather permits. 

 d) Acceptance 
   Areas will be accepted by the City provided that: 

• A full growing season has passed; 
• There are no invasive species present; 
• Seeded areas are properly established and the germination reflects 

the seed composition, including cover crop, grass and forb species; 
• Installer to provide the City and/or the appropriate conservation 

authority the packing receipts verifying the species content, 
percentages and supplier; 

• Turf areas are free of eroded, bare or dead spots and 98% free of 
weeds; 

• No surface soil is visible when grass has been cut to height of 
60 mm. 

To meet Acceptance, the following activities may be required: 

• Re-seed bare areas; 
• Over-seeding if the cover crop, grass and/or forb species have not 

established; 
• Weed control (manual or non-chemical methods only) will be 

required in areas where non-native or invasive species have 
established.  The use of any other method is at the discretion of the 
City. 

e) Warranty 
• Warrant all hydro-seeded areas for one (1) year from date of 

acceptance. 



THE CORPORATION OF THE CITY OF WELLAND 
MUNICIPAL STANDARDS  Page 12-30 

• Re-seed all areas which have failed to establish into a healthy 
vigorous stand. 

f) Materials 
Fertilizer:  complete commercial fertilizer as recommended by soil test, 
minimum of 50% of elements derived from organic sources. 

Grass Seed:  Canadian No. 1 seed mixture in accordance with the 
Canadian Seeds Act, having minimum purity of 97% and germination of 
75%. 

Mulch:  The hydraulic mulch material shall be capable of dispersing rapidly 
in water to form a homogeneous slurry and remain in such a state when 
agitated or mixed with other materials.  When applied, the hydraulic mulch 
shall be capable of forming an absorptive mat, which will allow moisture to 
percolate into the underlying soil.  It shall contain no growth of germination 
inhibiting factors.  The mulch shall be dry, free of weeds and all other foreign 
material and shall be supplied in packages labelled to indicate weight. 

The hydraulic mulch shall be a mixture consisting of cellulose pulp and 
natural sun dried plant fibres processed in lengths 15 mm minimum and 25 
mm maximum. 

Water:  Potable, free of impurities that would inhibit germination. 

12.9.5.4 Workmanship 
Keep site well drained. 

Clean up immediately, soil, mulch or other debris spilled onto pavement, 
dispose of deleterious materials. 

Take reasonable care to prevent contamination by seeding slurry of 
structures, signs, guide rails, fences and utilities. 

When contamination occurs, remove seeding slurry to satisfaction of the 
City. 

a) Preparation of Surfaces 
 All areas to be seeded and mulched shall be fine graded to a uniform 

surface and the surface materials shall be loosened to a depth of 25 mm 
whether or not topsoil has been applied.  These areas shall be so 
maintained until they are seeded and mulched.  Stones and all other surface 
litter shall be removed and disposed of outside the right-of-way al locations 
arranged for by the Contractor. 

 Obtain City’s approval of seed bed preparation including topsoil grades, and 
depth before starting seeding.  No hydroseeding will be accepted unless 
seed bed preparation has been inspected and approved prior to completion 
of work. 

 b) Seeding 
   Seed area during early spring or after 15th of August to September 15th. 

 Apply when winds less than 10 km/h using equipment suitable for area 
involved to the approval of the City. 
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 Measure quantities of material my mass or mass-calibrated volume 
measurement to the satisfaction of the City. 

 Seed, fertilizer and hydraulic mulch shall be thoroughly mixed in a water 
slurry and be distributed uniformly over the surface area via an approved 
hydraulic mulcher. 

 The Contractor shall measure the quantities of each of the materials to be 
charged into the hydraulic mulcher, either by weight or by a system of mass 
calibrated volume measurements.  After charging, no water or other material 
shall be added to the mixture in the hydraulic mulcher. 

12.10 Electrical 

12.10.1 Design 
 For all parks and open space, a minimum electrical service is required for walkway 

lighting and future connections within the park.  Install a single phase service drop 
one metre inside the park property line. 

 Lighting priority is given to multi-use trails which are seen as a link between 
residential areas and schools or other pedestrian/cyclist destinations.  Lighting of 
trails will only occur when trail is adequately populated by a continuum of users and 
can be sufficiently viewed from residential or public areas.  For example, trails 
through woodlots or trails that lead to an unpopulated area will not be lit. 

12.10.2 Criteria 
a) General 
An independent electrical consultant with recent experience in municipal park and 
sports lighting design must be retained to prepare the electrical drawings and 
specifications. 

The completed drawings and specifications will be submitted to the City for their 
review, prior to the issue for tender. 

The electrical work on the site will be performed by skilled licensed electrical trades’ 
persons working for electrical contractors holding valid electrical contractor’s 
licences. 

The workmanship and method of installation will conform to the best standards and 
practices and will be performed to the approval of the City. 

Work will conform to the latest rules, regulations and definitions of Canadian 
Electrical Safety Code and applicable Municipal and Provincial Codes and 
Regulations and with requirements of other authorities having jurisdiction in the 
area where work is to be performed.  Standards established by drawings and 
specifications will not be reduced by applicable codes or regulations. 

File contract drawings with proper authorities and obtain their approval of 
installation and permits for same before proceeding with work.  Prepare and submit 
necessary detailed drawings as required by Authorities. 

Furnish necessary certificates as evidence that work installed conforms to laws and 
regulations of authorities having jurisdiction. 

Upon project completion secure and supply to the City the following: 
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• copy of the final Certificate of Inspection from the Electrical Safety Authority; 
• copy of Owner’s Manual; 
• copy of detailed ‘As-Built’ drawing; 
• certification of the as-built lighting performance criteria. 

An un-metered flat rate service, where acceptable to the supply authority, is to be 
used for walkway lighting.  All other facilities require metering. 

All parks require service entrance disconnect switches. 

b) Conduit 
If required, conduit installed below grade and below concrete grade slabs will be 
rigid heavywall PVC type, with solvent weld joints and Welland Hydro approved for 
use above grade.  (CSA SPEC C22.2-No. 211.2).  Rigid TYPE 2 PVC underground 
conduit, ENT, EBII, DBII and poly pipe are not acceptable. 

Provide a separate code gauge supplementary green stranded TW grounding 
conductor run in each conduit, terminating a ground block at panel boards. 

Fasten every conduit to structural members by means of approved conduit clamps 
or clips.  Wire lashing is not acceptable. 

Provide a 150 mm wide yellow plastic “CAUTION” tape located 300 mm above 
each buried conduit for the full length of the conduit. 

c) Wire and Cable 
All wire and cable will comprise stranded copper conductors, rated 90 deg. C., 600 
volt minimum and CSA approved for applications. 

Wire and cable will be Type RWU stranded which cable will not be installed at 
temperatures below 20 deg. F. 

Wire and cables in feeders, sub-feeders and branch circuits shall be colour-coded 
in accordance with Ontario Electrical Safety Code.  Each end of feeder terminations 
(e.g. in Switchboard, Panel boards, switches, splitters and the like) Code Phase A-
Red, Phase B-Black, Phase C-Blue, Neutral – White. 

All wire and cable will be designed and indicated on the drawings.  The maximum 
voltage drop between the furthest outlet of any circuit when fully energized and the 
service panel to which it is connected will not exceed three percent (3%). 

Solderless connectors nylon-jacketed “Vibration-Proof” screw-on wire connectors 
“Ideal-Wing Nuts” rated 600 volts shall be used for joints in Branch Wiring. 

d) Disconnect Switches 
Provide fusible and non-fusible of one manufacture NEMA Type “HC” with quick-
make, quick-break contacts.  Provide holders to accept HRC fuses.  Switches to 
include mechanical cover interlocks and line side barriers. 

Switches will be CSA “Approved for High Service Factor”. 

Switches will be CSA approved for service entrance use where required. 
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e) Panels 
All lighting and power panels will be supplied with surface enclosures and trims.  
The trims will be supplied with hinged covers with flush lockable latches conceal the 
breakers. 

Panels will be supplied with fixed bolted connection thermal-magnetic, quick-make, 
quick-break, 40 deg. C., calibrated ULC rated “SWD” switching duty, moulded-case 
circuit breaker.  “Plug-in” breakers are not acceptable.  Multi-pole breakers shall be 
common trip type.  Circuit breakers in 347/600 volt panels boards shall be rated 350 
volt single pole and 600 volt for two and three pole. 

f) Time Clocks 
All time clocks will be Intermatic # ET171C or equal single pole single throw, 30 
amp rated contacts, 120 volt clock motor and AA battery for reserve clock power. 

g) External Cabinets 
Provide EEMAC 3R weatherproof, gasketed control cabinets with the required 
mounting.  Cabinets to include welded locking bars that cover and overlap the 
opening edge of the doors and suitable for padlocking.  The lock location must have 
a welded lock shield to prevent tampering the lock.  The cabinets are to be primed 
after fabrication and finished with two coats of water-proof grey enamel paint. 

h) Replace Components 
All products will conform to the general design concept of this specification and will 
operate with generic consumable components readily available from local electrical 
distributors. 

12.10.3 Sports Lighting 
a) Poles & Cross arms 
The poles will be pre-stressed spun, mould finished concrete, direct buried as per 
Typical Sports Lighting Pole Base. 

Each pole will be specified with a cast metal tamper proof handhole cover and a 
cast-in-concrete ground conductor to the top of the pole. 

The poles will be specified to exceed the structural requirement to support the 
E.P.A. in an 80 M.P.H. wind with 1.3 gust factor. 

All wire within the pole will be RWU copper only. 

The cross arms will be 3” x 4” braced, structural box steel, hot dipped galvanized 
after fabrication. 

Refer to the field layout details for the recommended pole locations. 

b) Floodlights 
The sports floodlights will be spun aluminium construction, utilizing a 1000 watt 
metal halide lamp and ballast. 

Only floodlights with sharp cut-off optics and beam control will be specified for 
sports lighting. 

The lighting fixture cut-off performance must be verified with a computer generated 
print-out and a location of a similar installation within 100 km of the City. 
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There is to be no more than a maximum of .1 foot-candle of maintained horizontal 
illuminance, 60 metres from the primary play lines. 

Each fixture is to be factory pre-wired with a sufficient length of 600 volt cabtire and 
is to be supplied with a stainless steel safety cable. 

The complete installation must be target aimed to confirm the computer print-out 
and the basic design criteria. 

The consultant will verify the lighting levels with individual light meter reading at 
every point on a six metre grid on the playing surface. 

Substantial completion must not be certified until the lighting levels have been 
verified and accepted on site by the City. 

c) Lighting Control 
The lighting fixture will be controlled with branch circuit contactors, a digital time 
clock and momentary contact ON/OFF push buttons.  A separate time clock is 
required for reach sports field. 

12.10.4 Walkway Lighting 
a) Poles 
Poles shall be direct buried, pre-stressed coloured concrete with polished or etched 
finish, unless a request for lighting walkways with bollards is received. 

All poles will be specified with a cast metal tamper proof hand hole cover and a 
ground wire cast into the concrete. 

The pole colour specified will co-ordinate with the luminaire specified. 

The wire within the pole will be RWU copper only. 

Refer to Parks and Open Space Lighting – Type A or B (L-8 or L-9). 

b) Fixtures 
• The walkway fixtures will be Solar Powered LED Fixtures of either of the 

following; 
 Carmanah, Evergren 1500 Series Solar Powered LED Lighting 

System, utilizing the RUUD, The Edge fixture, 
 RUDD, The Edge Round Fixture  

• Walkway fixtures may also include the use of Bollard Luminaires, The Edge 
Bollard Luminaire, subject to the City’s discretion. 

• The IES TYPE II or TYPE III full cut-off distribution pattern. The colour of the 
fixture will be co-ordinated with the pole. 

• The pole spacing is not to exceed 30 metres on centres, subject to review 
by Lighting Consultant.   

• Fixtures will have the following 
 120-277V Standard 
 IP66, Wet Listed 
 UL, cUL, CSA certified 

 
c) Lighting Control 

 Each fixture will be equipped with an integral button-type photo control. 
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13 STREETLIGHTING AND ELECTRICAL STANDARDS 

Note; The installation of the street lighting system must be completed prior to the 
energizing of the development by Welland Hydro. Welland Hydro will not energize the 
development until such time that the street lighting is in place. 

13.1 Design Approval Process 
The following sections outline the basic procedure required to obtain signed streetlight 
design drawings: 

13.1.1 Prior to Detailed Design 
• The Consultant is responsible for determining the style of Walkway and 

Streetlight assembly required by the City.   

• The Consultant is responsible for accurately determining the applicable 
cross-sections to be utilized for the project.  This information will be 
provided by the City. 

• Once the above information is known, the Consultant is responsible for 
determining which lighting levels apply, together with the spacing required 
to achieve these levels utilizing IES recommended practices.  Note that 
where City Standard Drawings are utilized, the Consultant is responsible 
to complete a photometric analysis to determine spacing which meets 
City requirements and to include this information on the Detailed Design 
Drawings. 

13.1.2 Detailed Design 
• The Consultant is responsible for ensuring that the streetlight design is in 

complete accordance with City Standards and Specifications in terms of 
all materials, location of plant, levels of lighting and absence of conflict. 

• All Streetlight Design Drawings and Documentation will be submitted to 
the City as part of the complete Subdivision Submission Package. 

• The Consultant is responsible for ensuring that the Streetlight Design is 
accurately shown on the Hydro Distribution Design Drawings prepared 
and submitted to Welland Hydro. 

• Streetlight Drawings shall be identified utilizing an “SL-00” nomenclature 
in the lower right hand corner of the drawings. 

• Streetlight Submissions will include the following drawings identified as 
follows: 

• Detailed Streetlighting Design Drawing (SL-01 to SL-x as 
required).  Photometric Analysis shall be included on these sheets 
in a table format. 

• General Streetlighting Detail Drawing (SL-(x+1)) 
• All drawings must be submitted on the City Standard Border 

complete with the City Standard Signature Block. 
• All drawings must be sealed by a qualified Lighting Consultant or 

Professional Engineer. 
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13.1.3 Cost Estimate 
As part of the Subdivision Submission Package, the Consultant will provide a 
detailed cost estimate for the installation. 

13.1.4 Streetlight Design Certification Letter 
• As part of the Subdivision Submission Package, the Consultant will 

provide a letter stipulating that the design is in complete accordance with 
current City Standards and Specifications. 

• If the design deviates from City Standards, the Consultant is responsible 
for listing the exception and detailing why it is necessary.  The City will 
review the exception and advise the Consultant whether or not it is 
acceptable. 

• The list of exceptions pertaining to the Streetlighting must also be noted 
on the Civil Drawings.  The Consultant is responsible for ensuring an 
accurate representation of the streetlighting exceptions on the Civil 
Drawings. 

13.1.5 Submission to the City of Welland 
• The Consultant will provide the following and the information will be 

included in the submission to the City: 

• The Detailed Design Drawings 
• The General Detail Drawings 
• The Streetlighting Cost Estimate 
• The Engineers Certification Letter 

13.1.6 Review by the City of Welland 
• City staff will review the Streetlighting Submission as part of the complete 

Subdivision Submission Package.  Comments will be made, as required. 
Note that comments from the City do not preclude the Certifying Lighting 
Consultant or Engineer’s responsibility for the design.  If the City suggests 
changes compromising the integrity of the design, then it is incumbent 
upon the Engineer to advise the City of Welland, in writing, and to have 
the matter resolved. 

• Once the City is satisfied that the drawings are acceptable for approval, 
the Consultant shall be notified. 

13.1.7 Mylar Signature by the City of Welland 
The Consultant will organize the resubmission of all drawings in mylar form.  At 
this time, the Consultant will resubmit the Certification Letter and Estimate 
together with the mylar copies of drawings to the Consultant. 

13.1.8 Shop Drawing Approval 
• The Consultant will be responsible for reviewing and approving all 

manufacturer’s streetlight assembly shop drawings to ensure compliance 
with City Standards and Specifications. 
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• The Consultant will note on all fixture shop drawings the I.E.S. file to 
which the fixture must adhere. 

13.1.9 Lighting Consultant/Engineer’s Certification 
The Consultant will be responsible for providing formal Certification to the City 
that the Streetlighting System is in good working order at various points in the 
Subdivision process. 

• Design Certification: 

The Consultant will certify that the Streetlight System has been designed 
in accordance with the City Standards and Specifications (Ref. Section 
13.1.4). 

• Pre-Maintenance Certification: 

The Consultant will certify that the streetlight assemblies are all straight, 
undamaged, operating in a proper manner and located as per the design 
drawings. 

• Pre-Assumption Certification: 

The Consultant will certify that the streetlight assemblies are all straight, 
undamaged, operating in a proper manner and located as per the design 
drawings. 

13.2 Design Guidelines 
The following section outlines the Design Guidelines to which the Streetlighting Design 
Consultant must adhere. 

13.2.1 Professional Certification 
Streetlight System designs must be completed by a Lighting Consultant or 
Professional Engineer licensed to practice professional engineering in the 
Province of Ontario, who has expertise in this field of endeavour. 

13.2.2 Approved Streetlight Assemblies 
The following types of street lighting assembly shall be utilized for new roadways: 

• Post Top Fixtures to be mounted on a tapered octagonal, black, direct 
buried pole. 

• Cobrahead Fixtures to be mounted on concrete poles, with extension arm 
direct buried pole.  Primarily utilized outside of local residential roadways 

Wattage Manufacturer Fixture Type Roadway Type 

Max. 60 King Luminaire K118R 5000 
Series 

Residential 

Max. 44  Appalachian 
Lighting 

LP2-01-2500-
1-3-450-0 

 

Residential 
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Max. 32 Appalachian 
Lighting 

LP4-02-3000-
1-3-0 

Residential 

Max. 50 Appalachian 
Lighting 

LP4-02-4000-
1-3-0 

Residential 

Max. 30 Appalachian 
Lighting 

SL4-3000 Local/Residential 

 

Max. 50 Appalachian 
Lighting 

SL4-4000 Local/Residential/Minor 
Collector 

Max. 77 Appalachian 
Lighting 

SL4-7000 Collector/Arterial 

Max 120 Appalachian 
Lighting 

SL4-8000 Arterial 

 

 

AFC Appalachian 
Lighting 

AFC-01-
1000-1 

120V 

AFC Appalachian 
Lighting 

AFC-01-
1000-2 

240V to 277v 

Note: All Appalachian products are to include the ALLink Adaptive Control 
System.  Control units (AFC) will be required to be installed in each subdivision 
and will be reviewed by City of Welland staff for installation location. 

13.2.3 Service Area 
All roadways and walkways within the limits of the subdivision and boundary 
roads shall be designed to have full illumination as per I.E.S.N.A. and the 
corresponding recommended practices for lighting design. 

13.2.4 Specifications 
• The street lighting system is to be designed to meet the average 

maintained illumination level and minimum uniformity ratio for each type 
of road and walkway. All fixtures utilized will be LED. 

• I.E.S. RP8 will be utilized for Lighting Guidelines and illumination criteria.  
Energy efficency and illumination  will be the prime consideration 
governing the lighting design on residential and industrial roadways.   

• Intersections shall have an illumination equal to the sum of the current 
design levels of the intersecting roadways.  This criterion also applies 
where new development roads intersect with existing roads.  For the 
purposes of photometric analysis, asphalt within the limits of the daylight 
corners of intersections shall constitute the intersection. 
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• Street lights and Street light Pedestals must be installed on the extension 
of side lot lines.  If the road pattern and subdivision lotting prevent the 
illumination requirements from being met with this stipulation, the 
Consultant is required to notify City Staff in writing, and obtain approval 
for the non-standard pole location prior to installation.  Lot flankages and 
intersections are excluded from this stipulation.  In the event that the 
house faces the flankage, the Consultant must ensure that the streetlights 
are placed such that they are on the daylight bar or the back lot line. 

• A minimum of 3.0 m clearance is required between streetlights and hydro 
transformers, fire hydrants and street trees.  A minimum of 1.5 m 
clearance is required between streetlights and driveways.  In locations 
where streetlights and hydrants/transformers must be located on the 
same extension of the side lot line, an offset of 3.0 m will be permitted for 
both appurtenances.  In locations where streetlights are to be placed 
adjacent to a catch basin lead, the streetlight shall be offset 3.0 m from 
the extension of the property line to ensure adequate clearance.  In 
locations where streetlights conflict with storm/sanitary lateral 
connections, the storm/sanitary lateral connections are to be relocated by 
the Civil Consultant to avoid the conflict.   

• Spacing of streetlights shall be adjusted, as required, around bends in the 
roadway and grade changes to ensure that the illumination criterion is 
maintained. 

• Ninety-Degree Bends will be treated as an intersection with regard to 
lighting. 

• Where pavement widths widen at major intersections to accommodate 
turning lanes, the Consultant may locate streetlights on both sides of the 
street as required, in order to maintain the required illumination. 

• Where medians are utilized, double fixture streetlights mounted at 180 
degrees apart should be installed on the centreline of the medians where 
possible. 

• Where walkways intersect with the Municipality Right of Way, the 
Consultant must ensure that there is either a walkway light or a streetlight 
located within 2.0 m of the walkway entrance to ensure pedestrian safety. 

13.2.5 Lamp Wattages 
 Lamp wattages must be specified on the streetlight drawings by the Consultant to 

meet the required lighting levels and be considered Full-Cut Off fixtures without 
causing adverse glare.   

13.2.6 Fixture Voltages 
 Where ballasts are utilized, any ballasts must be dual voltage 120/240.  In 

residential subdivisions, the ballast should typically be wired for 120V usage.  In 
industrial subdivisions, the ballast should typically be wired for 240V usage. The 
recommended ballast for use is CWI +/-10v, which provides a voltage range of 
108 to 132 volts. 
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13.3 Material Specifications 
 The following section outlines the Streetlight Material Specifications to be utilized in the 

City: 

13.3.1 Canadian Standards Association 
All street lighting material must be CSA Approved. 

13.3.2 Warning Tape 
In accordance with E.S.A. standards and specifications, warning tape must be 
placed 0.3 m below final grade over all streetlight ducts. 

13.3.3 Ducts 
• Duct for streetlight is to be 50 mm PVC DB2 Type Duct. 

• 50 mm Black Poly Pipe is to be used to protect the cable entering the 
wiring aperture in the concrete pole. 

13.3.4 Streetlight Supply Pedestal 
• Pedestal to have a steel, weatherproof lockable enclosure facility finished 

in powder coat green. 

• Base to be an approved pre-cast base suitable for disconnect pedestal. 

• Panel to have 60Amp 22 k Main Breaker with four (4) 15-Amp Breakers 
for the streetlight feeds. 

• Grounding must be in accordance with all applicable E.S.A. standards 
and specifications. 

13.3.5 Streetlight Cables 
• Streetlight Pedestal Supply Cables from transformer to Pedestal are to be 

3-#2 Copper RWU-90.  No ground is to be installed between transformer 
and pedestal. 

• Streetlight Cables from power supply to hand hole in pole are to be 2-#6 
Copper RWU-90 c/w 1#6 stranded copper green jacketed ground wire. 

• Streetlight Cables from hand hole in pole to fixture are to be 2-#12 
Copper RWU-90 c/w 1-#12 stranded copper green jacketed ground wire. 

• All cables and wiring are to be connected with CSA approved and 
weather proof connectors.  All wiring is to be secured to poles as required 
and connections properly covered utilizing electrical grade tape or 
electrical grade jacket covers. 

13.3.6 Fusing 
In-Line Fuse Holders are to be Elastimold Catalogue #65U c/w 15Amp Fuses.  
Each pole is to be fused in the hand hole. 
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13.3.7 Individual Photo Control 
Each fixture is to be controlled by an individual photo control mounted in the 
fixture’s twist lock photo control receptacle or as per manufacturers 
recommendation. 

13.3.8 Lamps 
• All lighting shall be LED as per section 13.2.2, the City of Welland 

reserves the right to remove or add fixtures that are not listed at anytime. 

• All lamps shall be rated for a minimum life of 100,000 hours. 

• Wattage of the lamps shall be specified by the Consultant to conform to 
the standards, specifications and requirements of the City. 

13.3.9 Mounting Arms 

• Tapered elliptical arms to be used in conjunction with the Standard 
Streetlight assemblies.  The length of the arm is dependent upon the 
offset from pavement and the height of pole. 

13.3.10 Fixtures 

• Where the City requires that the street lighting system match existing, 
then the Consultant will be responsible for specifying the matching fixture 
complete with photometric devices that meet City Specifications. 

• In cases where a ballast must be utilized, all Fixtures must have a CWI 
Ballast rated for dual voltage 120/240 and wired as required for the 
project.  Typically, 120V is used throughout residential subdivisions and 
240V is used in industrial subdivisions. 

• All Fixtures must be equipped with a twist lock receptacle for the photo 
control. 

• All fixtures must be equipped with the ALLink System 

• The City requires 2 fixtures for every 10 fixtures installed. 

 

 Note that the photometric nomenclature has been removed from the catalogue 
numbers since the Consultant must specify the photometric file to which the 
manufacturer must adhere. 

13.3.11 Utility Poles 

• Only concrete poles will be accepted by the City of Welland. The poles 
shall be of a decorative style and figuration acceptable to the City. 

• The City requires that the owner provide 2 poles for stock for every 10 
poles installed. 

• Where the City requires that the street lighting system match existing, 
then the Consultant will be responsible for specifying the matching pole. 
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• The City will accept the use of communication poles (i.e.-Trafalgar, 
Alexander), to minimize the street furniture requirement. A breaker is 
required in the pole when these are used. 

• The cable runway in the pole must be of sufficient diameter to 
accommodate a double run of streetlight cable. 

• The hand hole shall have an inside diameter of 267 mm x 89 mm and 
shall be box type of 50,000 P.S.I. High Density Cast Zinc A.S.T.M. ingot 
spec. #B669-82 complete with a close fitting inset cover (flush with the 
outside of the pole) of the same material and tamperproof screws. 

• The pole must have a copper ground wire at the access hole in 
accordance with CSA Standards. 

• Plain Concrete poles may be accepted in certain situations such as 
industrial, light industrial, and commercial developments etc. 

13.4 Installation Specifications 
The following section outlines the Streetlight Installation Specifications to be utilized in 
the City. 

13.4.1 E.S.A. Inspection 
The electrical contractor is to apply for E.S.A. Inspection prior to commencing the 
installation of the plant.  The obtaining of an E.S.A. connection authorization will 
be the sole responsibility of the installation Contractor. 

13.4.2 Ducts 

• All streetlight cables are to be installed in 50 mm PVC Type 2 Direct 
Buried Ducts (DB2) in the main trench from the power source to the 
streetlight location. 

• From the main trench to the inside of the streetlight aperture, the 
streetlight cables are to be installed in black poly pipe. 

• All ducts are to be solvent welded together as part of the installation 
procedure. 

• Where streetlight conductors cross the road, the 50 mm duct is to be 
installed through the 100 mm road crossing duct in a continuous 
installation. 

• All turning radii in duct are to be sized sufficiently so as to facilitate the 
pulling of the streetlight conductors. 

13.4.3 Trench 

• Streetlight ducts are to be co-located in Joint Use Trenches. 

• Trenches are to be of sufficient depth so as to provide a minimum cover 
of 750 mm over the direct buried streetlight duct. 

• Streetlight ducts are to be surrounded by a 150 mm Brick Sand Envelope. 
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• Warning tape must be installed 300 mm below final grade, over all 
streetlight duct locations. 

13.4.4 Streetlight Cables 

• Streetlight cables may only be installed through ducts after trench is 
backfilled. 

• Streetlight cables cannot be spliced. 

• All connections must be covered by electrical grade tape or electrical 
grade sleeves/jackets, exposed wiring is not permitted. 

13.4.5 Fusing 

• Streetlight cables must be fused in the transformer and in the streetlight 
handhole. 

13.4.6 Pole Installation 
Poles must be installed via auger method or the vacuum method of installation.   

13.4.7 Grounding 
Streetlight pedestals are to be grounded to E.S.A. requirements by utilizing a 
ground plate at the pedestal location. 

A continuous ground from the pedestal to each circuit shall be installed with the 
streetlight corridor.  The last streetlight on each circuit from the pedestal shall be 
grounded with a ground plate. 

No ground is to be installed between the transformer and the pedestal as per 
Welland Hydro. 

13.4.8 Energization of the Streetlighting System 
Energizing of the street lighting system will be subject to Electrical Safety 
Authority approval.  Once the E.S.A. has authorized the system to be energized, 
the local hydro authority will make all required connections at the supply points 
for the system on behalf of the City.  The streetlights must be energized and 
functioning prior to occupancy of any residence in the development. 

13.5 Walkway Lighting 
The following section outlines the Walkway Lighting Specifications to be utilized in the 
City: 

13.5.1 Pre-Design 
The Consultant will consult with Infrastructure Services, Parks Division to 
determine the type of walkway lighting to be utilized on a given submission as 
per Section 12.10.4.   
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13.5.2 Design 

• The Consultant is to complete the Walkway Lighting System Design in 
complete accordance with Section 12.10.4, Section 13.1.2 and Section 
13.2 of this document. 

• Due to the variety of walkway arrangements, it is incumbent upon the 
Consultant to complete a photometric analysis to determine the spacing 
which meets City requirements, and to include this information on the 
Detailed Design Drawings. 

• Where walkways intersect with the Municipal Right-of-Way, the 
Consultant must ensure that there is either a walkway light or a streetlight 
located within 2.0 m of the walkway entrance to ensure pedestrian safety. 

13.5.3 Materials 

• All material pertaining to the Walkway Lighting System must be C.S.A. 
approved in accordance with the E.S.A. standards and specifications. 

• All material pertaining to the Walkway Lighting System must be in 
complete accordance with Section 12.10.4 of this manual. 

13.5.4 Installation 
Installation of the walkway lighting system is to be in accordance with Section 
13.4 of this manual. 
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