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A. SUBDIVISION
A.1. GENERAL
All requests for subdivision development shall strictly conform to all processes provided

by provincial regulations, statues and policies that may apply to any land use proposal.
A list of related legislation pertaining to land use planning can be found online.

A.1.1. The Planning Act & Approval Authority

The approval process for subdivisions is governed by Section 51 of the_Planning Act
and Ontario Requlation 544/06.

The City of Hamilton is the approval authority for a Plan of Subdivision.
A.1.2. Purpose of Subdivision Control

A subdivision is created when land is divided into two or more lots or blocks for the
purpose of sale, and to establish new public streets. A Plan of Subdivision is a legal
survey which shows how the property has been subdivided. It also includes further
information and conditions regarding how a parcel of land may be developed. Lots or
blocks created by a Plan of Subdivision can be used for various purposes (i.e.
residential, commercial, etc.) based on the designation of the land within the Official
Plan and Zoning By-law.

Subdivision approval ensures that:

e The land is suitable for its proposed new use;
e The proposal conforms to all local planning documents and Provincial legislation;

e The community is protected from development which is inappropriate or might put
an undue strain on facilities, services or finances; and,

e No adverse impacts are foreseen by the development that may negatively affect the
health, welfare or the environment of the community or adjacent lands.

A.1.3. Subdivision Agreement
Upon approval of lands through a Draft Plan of Subdivision, the Growth Management

Division shall, upon request from the Proponent, prepare the City of Hamilton
Subdivision Agreement.



http://www.mah.gov.on.ca/Page212.aspx
https://www.ontario.ca/laws/regulation/060544
https://www.ontario.ca/laws/regulation/060544
http://www.hamilton.ca/NR/rdonlyres/DC16EC97-80DD-4217-89C4-AC76AE9B025A/0/Sep19PED06356.pdf
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A.2. PRE-SUBMISSION CONSULTATION

A Pre-submission Consultation also known as a Formal Consultation shall be required
for all persons making an application to the City under the Planning Act as per By-Law
No. 08-297.

The purpose of such Formal Consultation is to review a draft development proposal for
the lands affected by the proposed application(s) and identify the need for and the
scope of other information and materials considered necessary by the City and other
affected agencies to allow full consideration of the development application. In the
course of the review process for an application which has been deemed to be a
complete application, additional reports, studies and drawings not identified in a pre-
consultation meeting may be required.

Refer to Section A.7 - Reports and Studies for details on reports and studies which may
be required.

A.3. DRAFT PLAN PROCESS

The application process summarised herein can be found in detail in the City’s Guide to
Application for Approval of a Draft Plan of Subdivision or Condominium Description.

A.3.1. Application

The complete submission shall include (all measurements to be in metric units):

o The application fees as indicated in the City's Fee Schedule;

. One (1) electronic copy of the completed application form without signatures
(native PDF locked file format);

. 35 copies of the completed application form with signatures (including two (2) with
original signatures);

o 35 copies of the draft plan (25 for condominium), folded to 872" x 11";
. 20 reduced copies of the draft plan on 82" x 11" paper;

o Five (5) copies of all information / reports / plans and native PDF locked file
versions identified in a Formal Consultation Document as required information to
deem an application complete; and,

J Five (5) copies of the information / reports / plans, and native PDF locked file
versions, indicated as needed when completing Sections 10.2 and 11 of the
application form.

A Draft Plan of Subdivision application may be completed and submitted to the Planning
and Economic Development Department whenever land is to be divided into two or
more parcels or lots or a new public street is to be established. This Plan must be
prepared by an Ontario Land Surveyor. A Draft Plan of Subdivision is a proposal to
subdivide property. It generally shows the proposed lots and streets; topographic
information; natural heritage features, such as creeks and vegetation; and infrastructure
such as Stormwater management ponds.
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Upon receiving the Draft Plan of Subdivision application, the City will process the
application. The application process includes opportunities for public input. Following
the completion of this process, if a Draft Plan of Subdivision is approved by City
Council, the approval will include a number of conditions that must be fulfilled by the
applicant. The applicant will be required to sign a Subdivision Agreement with the City
that outlines all of the conditions of approval. Once the conditions have been fulfilled
and the Subdivision Agreement has been signed, the subdivision can be registered and
it is known as a Registered Plan of Subdivision.

A Draft Plan of Subdivision approval is valid for three years. If three years elapses and
the Draft Plan of Subdivision has not been registered, the applicant must apply for an
extension of Draft Plan Approval for up to three years. Additional or up to date
conditions of Draft Approval may apply.

A.3.2. Circulation

Within 15 days of an application being deemed complete, a notice of the application for
a Draft Plan of Subdivision and a preliminary circulation is sent to the prescribed
persons (owners within 120 m of the site), public bodies, relevant internal departments
and the Ward Councillor (response requested within 21 days). Public input is requested
and only written responses received prior to preparation of the report will be published
as part of the staff report. The report will identify the public issues raised, staff
comments on the issues and any other outstanding issues.

A.3.3. Neighbourhood Information Meeting

If significant public interest or opposition related to the proposed amendment is
apparent, an informal community information meeting with the neighborhood may be
requested or arranged. The Ward Councillor may also initiate community information /
ward meeting prior to the formal public meeting.

A.3.4. Staff Report for Draft Approval

Public input is requested and only written responses received prior to preparation of the
report will be published as part of the staff report. The report will identify the public
issues raised, staff comments on the issues and any other outstanding issues.

A.3.5. Public Meeting

At the meeting, Development Planning staff will present their recommendation on the
Draft Plan of Subdivision Application. A staff report containing the staff recommendation
and any required conditions of approval will be presented. Any member of the public
has the opportunity to voice their concerns or opinions regarding the proposed Draft
Plan of Subdivision at this meeting. They must express their opinions at the Public
Meeting if they wish to appeal the case to the Ontario Municipal Board (OMB) after
Council makes a decision. The applicant may also address the Committee. In
accordance with the Planning Act, a Public Meeting is held by the Planning Committee,
consisting of Councillors. A recommended decision on the application will be made to
Council at this meeting. At the Public Meeting, the Committee will either recommend
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approval of the Draft Plan and conditions of approval, deny the application or refer it
back to staff for further review.

A.3.6. Resolution of Issues

Once notice has been given, all eligible persons (those who made written or oral
submissions on the application) or the applicant, may appeal the decision of Council, or
conditions of the approval, to the OMB within 20 days. An appeal must be made by a
written notice to the Secretary of the OMB and to the Clerk of the City of Hamilton. The
OMB's decision is final and may not be appealed unless there is an error in law and the
proponent requests a judicial review.

A.3.7. Post Draft Approval

If the application was approved by Council, and no appeals are received, then the Draft
Plan of Subdivision is considered to be approved the day after the last day of appeal.

A.3.8. Modifications to Draft Plan

If the Proponent deems it necessary to make a modification to the draft plan they are
required to file for a “Request for Modifications” through the Planning Department. The
Proponent will prepare a submission with the proposed modifications and will include
the following information:

J A letter describing any Modifications made to the draft plan;
o The appropriate number of copies of the modified plan as requested by the City;
) A digital copy of the modified submission; and,

o Modification fees provided to the City of Hamilton and the appropriate
Conservation Authority.

The modified submission would then follow the same process as a Draft Plan of
Subdivision in Section A.3 - Neighbourhood Information Meeting.

A.3.9. Street Naming

The naming of streets in the new development shall adhere to the Street Naming and
Renaming Policy and Guidelines. Final Engineering drawings should include the final
names of all streets.

A.4. PRELIMINARY GRADING REQUEST

Prior to the start of any preliminary grading, Proponents shall have an executed
Subdivision Agreement with the City. Refer to Part 3 — Prior to Preliminary Grading
which outlines all requirements.
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A.5. SERVICING REQUEST

Prior to the start of any servicing construction Proponents shall have an executed
Subdivision Agreement with the City. Refer to Part 4 — Prior to Servicing which outlines
all requirements.

A.6. RELEASE FOR REGISTRATION

Release for Registration shall comply with the Subdivision Agreement, Part 6 — Release
of the Agreement.

A.7. REPORTS AND STUDIES

A.7.1. Planning Justification Report

Proponents should contact the Planning Department for the requirements of this report.
A.7.2. Environmental Impact Statement (EIS)

The need to complete an EIS will be identified at a pre-consultation meeting. The study
shall be prepared in consultation with the Environmentally Significant Areas Impact
Evaluation Group (ESAIEG) and to the satisfaction of the City and the appropriate
Conservation Authority.

A.7.3. Geotechnical Investigation and Soils Report

Soil test borings shall be placed at intervals not exceeding 150 m and to a depth of not
less than 3.5 m below the proposed pavement grade or refusal to rock.

Prior to the submission of detailed design two boreholes with nested monitoring wells
shall be drilled and monitored for three seasons in the vicinity of each proposed
Stormwater management pond. The proponent shall consult with City staff regarding the
borehole location and monitoring process.

Soil classification and water levels shall be recorded and noted on the plans and profiles
submitted.

The geotechnical consultant shall provide recommendations on the proposed pavement
structure, including confirming the minimum pavement design requirements outlined in
Section C.3 - Road Pavement Design are satisfactory.

Recommendations shall also be prepared for the bedding material and cover of sewers.

One paper copy of the geotechnical report shall be submitted together with an electronic
copy in native PDF format.
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A.7.4. Servicing Design Brief or the Preliminary Servicing Report

During the Formal Consultation process, the need for a Preliminary Engineering Report
(referred to as Functional Servicing Report (FSR)) will be identified. For more details on
Planning Applications please refer to City’s website.

The Consulting Engineer shall review and reference any existing servicing studies,
traffic studies, secondary plans class EA documents, master servicing plans, master
drainage plans, watershed and sub-watershed studies that pertain to the project. A
complete up-to-date listing shall be provided by the City upon written request.

A Preliminary Engineering Report, if required, shall be submitted to the City Planning
and Economic Development Department with the relevant application. It shall include,
but not be limited to, the following:

Contour Plan

Existing ground contours at sufficient intervals to permit assessment of surface drainage
patterns. This plan should be at a scale not smaller than 1:1000, and in the case of a
subdivision application, can be combined with a draft plan of subdivision.

Sanitary Sewer System

e Existing sanitary sewer outlet information (size, slope, location);

e Drainage areas complete with existing ground contours at sufficient intervals to
permit assessment of surface drainage patterns;

e Proposed flows and functional design of sanitary sewers; and,

e |dentification of potential constraints, if any, and how they have been addressed.
Any mitigation measures proposed shall be detailed.

Storm Drainage System

e Existing storm sewer outlet information (size, slope, location);

e Drainage areas complete with existing ground contours at sufficient intervals to
permit assessment of surface drainage patterns to a minimum of 15 m beyond the
limits of the subject lands;

e Proposed flows and functional design of storm sewers;

e Designation of major and minor drainage systems, assessment of any storm water
management facilities together with functional design; and,

e |dentification of potential constraints, if any, and how they have been addressed.
Any mitigation measures proposed shall be detailed.

Watermain Distribution System

e Existing watermain information (sizes, locations, looping, pressure boundaries);
e Functional watermain distribution system design; and,
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e |dentification of potential constraints, if any, and how they have been addressed.
Roadways

e Identification of collector roads where additional pavement widths and special
pavement design is warranted;

The need for assessment of the impact of the development on any adjacent roads;
Location of sidewalks;

Road geometry at key location (horizontal and vertical);

Identification of safe routes to schools and parks using roadways or paths;

|dentification of traffic calming features (i.e. Livable Roads as per the Transportation
Master Plan) ; and,

¢ Identification of potential constraints, if any.

On-Street Parking Plan

e The location of driveways, driveway ramps and curb openings for all lots; and,

e The location of utilities: concrete transit pads, community mailboxes pads, and fire
hydrants; where the location has been determined by the appropriate authorities.

A.7.5. Design Review Panel — Urban Design Brief

The Design Review Panel (DRP) is a voluntary technical panel established to provide
expert and impartial design advice to Planning Division staff on urban design matters.
The panel is strictly an advisory body and makes recommendations, it does not have
the authority to approve or refuse projects or make policy decisions, or
recommendations on land use. DRP applies to complex Zoning By-law Amendment
(rezoning) and Major Site Plan applications, civic projects, new policy initiatives, and
studies with urban design components in the following Design Priority Areas: The
Downtown Hamilton Secondary Plan Area, Areas of Major Change and Corridors of
Gradual Change within the Setting Sail Secondary Plan Area, and Primary Corridors as
identified in the Urban Hamilton Official Plan. Additionally the Director of Planning and
Chief Planner may refer any transformational project that requires fundamental changes
to the land use and has the potential to significantly impact the physical environment
functionally and aesthetically. Outside of these options, anyone can opt into the DRP if
they wish.

DRP review is requested at the Formal Consultation Stage. For rezoning applications,
this review occurs after a complete application is made. For site plan applications, this
review must occur before the Development Review Team meeting to ensure concerns
are identified as early in the process as possible. Please refer to the DRP section on the
City of Hamilton website at https://www.hamilton.ca/develop-property/policies-
guidelines/design-review-panel for information regarding the submission requirements,
timing, contacts, etc.
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A.7.6. Watermain Hydraulic Analysis Report

The report shall address water distribution systems, pressure zones, water consumption
— estimated consumption, current capacities of trunk systems, phasing, net impact due
to the proposed change in land use or development, need for expansion and upgrades.
The requirements for this report are outlined in detail in Appendix A — Watermain
Hydraulic Report.

In the case where there are unknowns (such as form of development, type of
construction, etc.) the Consulting Engineer will clearly state what assumptions were
made in the preparation of the appropriate study. As decisions are made and variables
become known, the Consulting Engineer will be required to verify that the assumptions
made in preparing the studies are still representative of the development. The study will
have to be revised if the assumptions are no longer valid.

The report shall also include fire flow requirements calculated using the Fire
Underwriters Survey (FUS 1999). Proponents should be aware that this can impact the
form of development and / or the type of construction. It is recommended that
Proponents undertake this study as early as feasibly possible in the approval process.

A.7.7. Stormwater Management (SWM) Report

Refer to Section G.8.1.5 - Functional Stormwater Management Report which provides
generic terms of reference.

A.7.8. Hydro-geological Studies

In general, the report, prepared by a qualified professional shall address impacts of the
proposed development in accordance with subwatershed and master drainage plan
study recommendations on: ground water levels, flow paths, and recharge and
discharge zones; karst features; and, water balance / water budget.

The report shall also provide recommendations to mitigate groundwater impacts,
including monitoring, and a groundwater contingency plan to ensure that an appropriate
mitigation strategy is available to be implemented in the cases where:

e An aquifer is breached during excavation;

e Groundwater is encountered during any construction within the subdivision,
including but not limited to house construction;

e Sump pumps are found to be continuously running; and,

e Water supply and sewage disposal systems and any surface and groundwater
related infrastructure are negatively impacted.

For rural areas, a hydro-geological report shall be submitted in accordance with City of
Hamilton Guidelines For Hydro-Geological Studies and Technical Standards for Private
Services.
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A.7.9. Traffic Impact Study (TIS)

A Traffic Impact Study shall be submitted, where required, in accordance with City of
Hamilton Traffic Impact Study Guidelines.

Traffic Impact Studies assess potential impacts of traffic changes caused by proposed
development on municipal roads and to identify any infrastructure improvements or
mitigation measures needed to ensure the road network will operate acceptably and
safely upon completion of the proposed development.

They may vary in scope and complexity depending on the type and size of the proposed
development and typically consider all modes of travel including cars, trucks, transit,
cyclists and pedestrians. Recommendations from a study shall be consistent with the
City’s goals as expressed in the Strategic Plan, Transportation Master Plan and other
planning documents.

A.7.10. Environmental Site Assessment (ESA)

The requirement for the submission of an ESA shall be determined at the Formal
Consultation meeting. The purpose of the ESA is to:

J Identify any potentially contaminating activity in the area;

o Identify areas of potential environmental concern on the property; and,

. Determine if a Phase Two Environmental Site Assessment is needed (for some
types of property uses and circumstances, a Phase Two Environmental Site
Assessment is mandatory).

The study shall be prepared in consultation with the Environmentally Significant Areas
Impact Evaluation Group (ESAIEG) and in compliance with Ontario Regulation 153/04.

A.7.11. Archaeological Assessment

The City shall request an Archaeological Assessment as required, which shall make
reference to the City’s Archaeology Management Plan and be prepared in compliance
with the Ministry of Tourism, Culture and Sport standards. The archaeological
assessment must clear the subject site prior to the commencement of grading or
servicing installation when an assessment is part of the Draft Approval Conditions. The
need for an Archaeological Assessment will be determined at the pre-consultation
stage.

A.7.12. Tree Protection

The City shall request a Tree Protection Plan as required, which shall make reference to
the City’s Tree Protection Guidelines. The need for a Tree Protection Plan may be
identified as a draft condition that must be cleared prior to the commencement of
grading or servicing installation when included in the Draft Conditions of Approval. The
need for a tree protection plan will be evaluated at the pre-consultation stage.
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The Tree Protection Guidelines require the applicant to provide information and analysis
of trees early in the planning process, to ensure that trees worth retaining are identified.
This evaluation will then be used along with Engineering and grading information to
guide the layout of the development proposal.

The Guidelines apply to privately-owned lands subject to Planning Act approvals, (such
as draft plans of subdivision / condominium, site plan approvals, part lot control, and
consent applications), and/or Niagara Escarpment Plan permit. There is a four-step
process to ensure tree protection for Planning Act applications proposed within
regulated areas:

1. General Vegetation Inventory (GVI) - required for all portions of the site;

2. Tree Protection Plan (TPP) - required only for lots and blocks containing existing
quality vegetation that requires further study as identified and approved by the
City during the General Vegetation Inventory;

3. Implementation (installing tree protection measures during construction and
monitoring); and,

4. Landscape Plan (re-planting and transplanting).

The applicant has the option of submitting the full TPP at the time of application,
eliminating the need to prepare and submit a GVI. The City may accept this approach,
as it provides detailed information on trees early in the Formal Consultation process and
allows grading and servicing plans to reflect tree protection requirements. However, if
the TPP is submitted at the time of application, it should be understood that, despite the
amount of work already completed by the applicant, it is still possible that the City will
request changes to the site layout. At the time Formal Consultation, City staff and the
applicant would discuss using this approach to determine if it is feasible for that
particular site.

The Proponent must employ a recognized tree management professional (e.g. certified
arborist, registered professional forester, or landscape architect who will assess and
evaluate the vegetation on a proposed development site. Depending on the nature of
the vegetation and the development proposal, an application may not be required to go
through all four steps.

A.7.13. Heritage Impact Assessments and Conservation Plan

A Cultural Heritage Impact Assessment (CHIA) is a report that documents a clear and
traceable evaluation of the effects of a proposed new development or redevelopment on
cultural heritage resources and/or their setting. The need for a Heritage Impact
Assessment will be determined at the pre-consultation stage which should be prepared
to the satisfaction of the Development Planning, Heritage and Design Division.

Reference should be made to the Official Plan, the City of Hamilton Info-sheet: Cultural
Heritage Impact Assessments, March 2014, which is available from the Cultural
Heritage Planner in the Development Planning Section of the Planning Division.
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A.7.14. Noise Impact Report

Where it is a requirement of final clearance of the Draft Plan for the Proponent to
undertake a noise study for submission to, and approval by the City, and where an
approved noise study requires mitigation measures that will affect the grading of the
Land, the Proponent shall include the specific measures to be implemented on the Final
Grading Plan.

All Noise Studies shall be prepared by a qualified noise consultant. Refer to Section
C.20 - Noise Attenuation for detailed requirements.

A.8. ENGINEERING SUBMISSIONS
A.8.1. First Submission

The first Engineering submission shall consist of:

e Two (2) copies of the final survey plan;

e One electronic set of drawings (native PDF format);

e Three (3) sets of detailed Engineering drawings;

e Two (2) sets of sanitary sewer and storm sewer calculation sheets;

e Two (2) copies of a Stormwater management report and a digital copy of the model
(if applicable);

e One (1) paper copy and one electronic copy (native PDF format) of a geotechnical
report;

e Two (2) copies of any other relevant reports or drawings (traffic impact, noise
impact, archaeological assessment, tree preservation, EIS, hydro-G, etc.);

e A checklist showing how the draft plan conditions have been addressed;

e Payment of Stage 2 City Subdivision Processing Fees, based on current fee at the
time of Engineering submission (see User Fee Bylaw);

e Schedule in Gantt chart format outlining expected timelines for approval and
servicing; and,

e Other plans that may be required through the process such as SWM facility
landscape and streetscape plans — three (3) sets.

The design of municipal services shall be based upon the specifications and standards
in effect at the time the Engineering drawings are approved. The City’s Planning and
Economic Development Department, Development Engineering Section, shall approve
all Engineering drawings but such approval shall in no way relieve the Engineer of the
responsibility to design adequate and safe services. The original marked up first
submission City copy of the Engineering drawings shall be returned to the proponent.

All sanitary sewers, storm sewers, watermains and their appurtenances and all
roadways being constructed within the City of Hamilton, shall conform to the City of
Hamilton Standard Specifications.
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A.8.2. Second and Subsequent Submissions

Upon review of the first submission of Engineering drawings and reports by the City, the
Engineer shall amend the drawings and reports to incorporate the comments and shall
submit:

Three (3) complete sets of revised Engineering drawings as outlined in first
submission; Note: the revision block on all drawings is to be updated to include the
revision number, comment about the revision and the revision date.

Two (2) sets of street lighting drawings, if available at second submission;

Two (2) sets of draft (unsigned) composite utility plans, if available at second
submission;

Two (2) paper copies of the watermain hydraulic analysis;
Original marked up First Submission City copy;
A draft copy of the Engineering Cost Estimates (Schedule of Works);

Two signed (2) copies of the Alteration to Drinking Water System Form | application
and supporting documentation;

Two (2) signed copies of the Environmental Compliance Approval (ECA) application
packages plus a full digital submission of the ECA application that includes a copy
of all required supporting drawings, information, and calculations;

Copies of all available approvals (MTO, HCA, MNR, NEC) and/or whatever is
applicable; and,

The consultant shall submit a letter accompanying the drawings indicating the
extent of the changes and which drawing(s) have been changed. This letter, signed
and stamped by an Engineer, must certify that there are no other design changes.
City to provide comments in electronic format to assist with resubmission.

A.8.3. Final Submission

Four (4) sets of the construction drawings (full size, paper, rolled);
One (1) set of construction drawings in native PDF format;
Two (2) set of the construction drawings (reduced to 11” x 17”, paper);

Two (2) copies of the general services plan (full size, paper) folded and one (1)
digital* copy of the General Services Plan (in .DWG/DXF format);

One (1) digital* copy of the grading plan, general services plan, storm and sanitary
drainage area plans (in .DWG/DXF format) and in PDF format (as a native pdf, not
a scanned copy) and the storm and sanitary sewer calculation sheets (in Excel
format), signed and sealed by the Consulting Engineer;

One (1) set of the storm and sanitary drainage area plans (full size, paper) folded;
One (1) set of the storm and sanitary sewer calculations (paper);

One (1) copy of the unpriced contract documents and form of tender;

One (1) copy of the priced and signed contract documents and form of tender;
Six (6) copies of final plan of subdivision (M-Plan reduced to 8.5” x 117);
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Four (4) copies of the grading plan (include any other sheets that may have grading
related details, notes, etc., on them) folded; and

One (1) digital copy of the Storm Water Management Report and the Operations
and Maintenance Manual (as a native pdf, not a scanned copy) if applicable.* - on
separate disc, signed and sealed by the Consulting Engineer.

A.8.4. “As-Constructed” Submission

All Engineering drawings included in the final design drawings (except lot grading plans)
shall be up-dated to incorporate the following as-constructed information:

Sewers

Sewer length measured from centreline to centreline of maintenance hole cover;
Percent grade of sewer;

Invert elevations at maintenance holes, plugs and bulkhead and,

Material type to be specified.

Private Drains

Location of private drain at main sewer dimensioned (chainage) from a
maintenance hole;

Location of private drain at streetline referenced by a measurement from a lot
corner;

Where risers are used indicate with ‘R’; and,
Material type to be specified.

Watermains

Chainage of watermain appurtenances (tees, bends, reducers, hydrants, etc.)
starting with 0+00 at a main valve or from a hydrant if no main valve;

Specify manufacturer’'s name and model number for all valves and hydrants;
Watermain inverts for 400 mm diameter and larger; and,
Material type to be specified.

Water Services

Location of all private water service at the main (mainstop) to be indicated by
chainage; and,

Location of curb stop to be referenced by a measurement from a lot corner.
Material type to be specified.

Storm Water Management Ponds

Invert elevations, storage volumes and discharge rates; and,
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e Confirm that the SWM facility is not compromised and all discrepancies are
indicated on the “As-Constructed” drawings.

General

e Rock profile, where applicable;

e All references to “proposed” to remain on drawings, unless the works were not
constructed and the corresponding notes shall be crossed out (it will be assumed
that all works were constructed unless otherwise noted); and,

e A certificate to be added to each drawing displaying the following information:

“This certifies that the work shown on this drawing related to underground works
has been completed in the field as required by the City of Hamilton Subdivision
Agreement. All underground services shown are as-constructed.”

Date Engineer

One (1) copy of the as-constructed drawings shall be submitted to the City for review.
Upon acceptance of the information on the drawings, the Engineer shall stamp and sign
the drawings and provide Mylar copies of all drawings (including a copy of the original
lot grading plan and detail sheets) to the City for its permanent record.

The Engineer shall also provide the drawings in electronic file format (.DWG or .DXF
and as a native PDF).

A.8.4.1 Construction Inventory

The City is tracking quantities and costs of works constructed in residential subdivisions
throughout Hamilton in order to compile statistical information and establish average
construction costs for municipal works. This information will assist in determining
average rates for the City’s share of servicing costs, forecasting to determine City
contributions for future works as part of its Staging of Development Programming and
budgeting for future growth requirements under the City’s Development Charge Studies.
This information is required from the Applicant’s Consulting Engineer at the time when
the approved engineering drawing package is submitted to the City, prior to start of
construction.

The construction inventory sheet is in MS Excel file format. The inventory sheet
contains the type and size of municipal works to be inventoried by the City. To
complete the inventory sheet simply indicate the total amount (length or number) of an
item on the list that is within a development as well as the total cost excluding overhead
of that item. Only complete the items on the list that are within a development. All other
items on the list may be left blank. A copy of the City’s Construction Inventory Sheet in
MS Excel may be downloaded from the City’s website.
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The information provided and all the average work costs will be available to the public in
our yearly reports

A.8.5. Other Approvals
Municipal Consent Process for New Development

The Consulting Engineer is also required to co-ordinate the municipal consent process
for utility installation on new developments. See Section 1.2 - Utility Installation Municipal
Consent for the Municipal Consent procedure. Generally, at the time of initial
Engineering submission to the City, the Consulting Engineer shall notify the utility
companies of the proposed development. Upon the second submission to the City, the
Consulting Engineer shall provide Hydro with a set of Engineering drawings. Hydro will
complete their plant design and circulate to the other utility companies so that their plant
design can be added.

The utility companies shall forward their completed plant design in digital format
(.DWG/.DXF) to the Consulting Engineer, who shall prepare a Composite Utility Plan as
required with the second submission. This may also be included in the lot grading plans.

MOE-CC Applications for Sewers

The Engineer shall submit MOE-CC application forms for Environmental Compliance
Approval for sanitary sewers and storm sewers. Two additional sets of Engineering
drawings, individually folded, shall be provided to the City to accompany the MOE-CC
application through the Transfer of Review Program between the City and the MOE-CC.

Projects that involve Stormwater management facilities are direct submissions to MOE-
CC; i.e. they are not processed through the Transfer of Review Program; however the
application forms shall be submitted to the City for signature as the operating authority.
The Proponent shall be responsible for any fees payable to the MOE-CC for this review.

For more information and requirements on the Transfer of Review program please refer
to the ministry’s Guide to Applying for an Environmental Compliance Approval, 2012.

MOE-CC’s Municipal Drinking Water Licensing Program (Form 1)

Water servicing approvals are processed under the MOE-CC’s Municipal Drinking
Water Licensing Program.

Under provincial license, the system provides the municipality with a Municipal Drinking
Water Permit from which the municipality issues Drinking Water Works Permit
Amendments for the works to be constructed by the Proponent.

For more information and requirements on this program please visit the Ministry of
Environment website and the City’s Drinking Water Quality management System
webpage.
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A.9. PLANS AND DRAWINGS

A.9.1. Drafting Requirements

The detailed Engineering drawings submitted by the Proponent's Engineer shall be
subject to the following:

All drawings shall be in metric and shall be neat, legible and completed in ink (if
applicable);

Lettering shall be done using a lettering template with a minimum font size of 8 pt.;
Sheet size shall be metric A1 (594 mm x 841 mm) or Imperial (24" x 36"). External

sanitary and storm drainage area plans for overall catchment areas may be
submitted on larger size sheets for convenience of presentation;

Plan-profile drawings shall be to a scale of 1:500 horizontal and 1:100 vertical,
except when drawings for existing roadways are required, when a larger scale
would be more suitable;

All drawings shall contain a key plan, north arrow, title block showing the name of
the Engineer together with the sheet title and current revision status;

All drawings shall be sealed, signed and dated by the Engineer responsible for the
design; and,

All elevations are to relate to a geodetic datum acceptable to the City, and the
bench mark shall be described on all the drawings.

The detailed Engineering drawings shall consist of the following:

Title Sheet;

General Plan of Services;

On-Street Parking Plan;

Pre-Grading Plan (if applicable);

Grading Plan;

Water Distribution Plan;

Phasing Plan (if applicable);

Erosion and Sedimentation Control Plan;

Plan-Profile Drawings;

Composite Utility Plan (subsequent submissions only);
Sanitary Drainage Area Plan (including external areas);
Storm Drainage Area Plan (including external areas); and,

Other drawings as required; e.g.: tree protection plan, street tree planting plan,
SWM facility details, roundabout details, street lighting plan, pavement marking,
signalization, traffic calming.
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A.9.1.2 Title Sheet

A Title Sheet shall be included for every subdivision that includes more than one street
that is being constructed as part of the plan of subdivision. All Title Sheets shall contain
the following information:

. Name of Municipality (City of Hamilton);

o Key Plan showing the location of the proposed development;

o Name of the Development including 25T number;

. Name of the Owner;

o Name of the Engineer; and,

J List of drawings.

A.9.1.3 General Plan of Services

A General Plan of Services shall be prepared for every Engineering submission that
includes construction of more than one street as part of a development application.

If possible, the plan should be presented on one page, ideally at a scale of 1:500 shall
be used. For larger subdivisions, an appropriate scale shall be selected, but in no case
shall the scale be smaller than 1:1000.

The following information shall be shown on the General Plan of Services:

o All road allowances, lots and blocks in the plan of subdivision and those
immediately neighbouring the subdivision;

. Proposed sanitary and storm sewers including diameter of pipe and direction of
flow, maintenance holes, culverts, road catch basins and rear yard catch basins (if
applicable);

o Proposed watermains (including diameter of pipe) and appurtenances;
o Proposed curbs and sidewalks;

o Existing services surrounding the subdivision, including length, size and type, and
their relation to the proposed work;

. Description of the nearest geodetic benchmark. Site benchmarks should also be
shown and described,;

. General Notes describing the construction of services - for larger subdivisions it is
preferable to have the notes on a separate page. These notes are constantly being
updated and the Engineer should use only the notes applicable to the subdivision
that are current at the time of design and construction. The most recent OPSD and
City Specifications shall be referenced in the notes;

o Typical road cross-sections with pavement design; and,

o Waste container placement in public spaces shall comply with_Accessibility for
Ontarians with Disabilities Act (AODA) requirements and collection service
accessibility.
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A.9.1.4 On-Street Parking

New residential development shall provide adequate, convenient on-street parking
within the right-of-way for all residences with direct access, while ensuring road safety,
in accordance with the following criteria.

The Proponent shall submit an On-Street Parking Plan for all lots or blocks within the

plan intended for street-fronting residential development. Submission of the On-Street

Parking plans is subject to the following timing:

o Prior to Draft Approval (part of what's deemed as a Complete Submission); and,

. Post Draft Approval (the final parking plan is approved as part of approval of the
Engineering submission).

The On-Street Parking Plan shall show the following:

o The location of proposed spaces;

o The location and width of driveways, driveway ramps and curb openings for all lots
and blocks; and,

. The preliminary location of approved above-ground utilities (street furniture):
concrete transit pads, community mailboxes pads, and fire hydrants (where the
location has been determined by the appropriate authorities).

A.9.1.5 Pre Grading Plan

The pre grading plan shall be prepared on a standard metric A1 size sheet or an
Imperial 24" x 36" sheet at a scale of 1:500. This plan will display the elevations prior to
final grading, it will be stamped and signed by a professional Engineer and shall show
the following:

o Elevations of all lots and blocks of the lands to be developed;

. Elevations of adjoining lands for a minimum of 15 m beyond the limit of the lands
to be developed;

o Proposed pre grade elevations at the corners of each lot and block and at
intermediate point of change in grade;

. The overland flow route design and calculations are to be shown to understand
impacts on the proposed and surrounding lands during this stage;

. Proposed pre grade elevations at 15 m spacing along the frontage of large blocks
and at a reasonable spacing along the sides and rear of the block;

. Proposed pre grade elevation along the centerline of the road at 15 m spacing;

. The location of all existing trees, septic tanks and tile fields, wells, above ground
utility structures (street furniture) and other structures as necessary;

. A key plan showing the proposed development and, for larger subdivisions, the
location of the lots on the sheet in relation to the overall development; and,

J Description of the nearest geodetic benchmark.
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A.9.2. Grading Plan

The overall grading plan shall be prepared on a standard metric A1 size sheet or an
Imperial 24” x 36" sheet at a scale of 1:500, stamped and signed by a professional
Engineer and shall show the following:

All lots and blocks of the lands to be developed as well as adjoining lands for a
minimum of 15 m beyond the limit of the lands to be developed and further if
necessary to determine future and proposed drainage patterns;

Existing contours at 0.5 m intervals over the entire development including sufficient
area of adjacent lands to establish the overall drainage pattern. If the parcel is flat
or 0.5 m contours do not adequately show topography, 0.25 m contour spacing
should be provided;

Proposed elevations at the corners of each lot and block and at intermediate point
of change in grade;

Proposed elevations at 15 m spacing along the frontage of large blocks and at a
reasonable spacing along the sides and rear of the block;

Proposed centre line road elevations at:
- All changes in grade; and,
- Opposite lot corners of the lands to be developed;

The location of all existing trees, septic tanks and tile fields, wells, above ground
utility structures (street furniture) and other structures as necessary;

The location of existing and proposed retaining walls with proposed top and
bottom elevations at appropriate intervals with sections and sub drain outlet
locations (if required);

The location of drainage ponds or swales, and direction of surface drainage on
each proposed lot and block and on all adjoining lands;

The location of rear yard catch basins and inlets, top of grate elevations and
overland flow routes;

Proposed building envelopes with the following information:
- Front of house apron elevation (garage floor elevation);
- Back of house apron elevation, if different from front;

—~ Minimum basement floor elevation (shall be calculated based on the
elevation of the sanitary private drain); and,

- Roof leaders shall discharge onto splash pads, satisfactory to the City
Engineer and then to a grassed or landscaped area at a minimum distance
of 0.60 m away from the building face;

Adjacent lots having a combined side-yard setback totalling 2.0 m or less shall
have roof leaders restricted to front or rear yard discharge locations with drainage
directed away from the house to minimize erosion and ponding;

A key plan showing the proposed development and, for larger subdivisions, the
location of the lots on the sheet in relation to the overall development;

Description of the nearest geodetic benchmark;
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o Typical lot drainage patterns; and
o Noise attenuation with details.

A.9.2.1 Water Distribution Plan

The water distribution plan shall illustrate water distribution methods (watermain system
throughout the development) and pressure zones based on the estimated water
consumption. This plan will display all valves and hydrants as well as all service
connections to each lot. Ideally at a scale of 1:500 shall be used, but for larger
subdivisions, an appropriate scale shall be selected; in no case shall the scale be
smaller than 1:1000.

A.9.2.2 Phasing Plan

The phasing plan shall illustrate the staging of works (linear infrastructure, lot grading,
all temporary works) as required for each stage of the works. A phasing plan will be
required if all dwellings shall not be constructed in the same time frame. Every phase of
construction must be clearly defined and adequate interim Stormwater management
and traffic control practices must be described. All phasing plan drawings shall be
prepared at a scale of 1:1000.

A.9.2.3 Erosion and Sedimentation Control Plan

The Erosion and Sedimentation Control Plan prepared in accordance with the “Erosion
& Sediment Control Guideline for Urban Construction” dated December 2006 may be
submitted with the Final Grading Plan or as a separate plan.

If possible, the plan should be presented on one page, ideally at a scale of 1:500 shall
be used. For larger subdivisions, an appropriate scale shall be selected, but in no case
shall the scale be smaller than 1:1000.

It shall show details of controls for road and rear yard catch basins and location of
sediment control fencing. Further it will indicate the location of topsoil stock piles
including the height, volume and slope.

Any special measures required on a site specific basis to mitigate sediment
contamination of affected creeks, adjacent properties, storm sewer systems and storm
water management facilities shall be detailed. Consultation with the Conservation
Authority is recommended when draining surface run-off to areas regulated under the
Conservation Authorities Act.

A.9.2.4 Plan Profile Drawings

Plan profile drawings shall be prepared for all existing and proposed streets, walkways
and easements where sewers, watermains and/or road construction is required as a
consequence of the proposed development and include:

e All plan-profile sheets for proposed streets shall be drawn at a scale of 1:500
horizontal and 1:100 vertical;
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Plan-profile sheets for reconstruction or construction on existing roads within an
urban area may be drawn at a scale of 1:250 horizontal and 1:50 vertical, at the
discretion of the Engineer, depending on the detail required to be shown on the
drawing;

The profile portion of the drawing shall be a vertical projection of the plan portion,
wherever possible;

All road allowances, lots, blocks, easements, reserves are to be shown and
identified in accordance with the notation on the Final Survey Plan. Lot and Block
frontages and bearings are to be shown and must correspond with the Final Survey
Plan;

Dimensions of the road allowance and at least one set of dimensions from the
property lines to proposed curbs, sidewalks, sewers, and watermains shall be
shown on each sheet;

A key plan identifying the land to be developed and the relationship of the proposed
street within the land shall be provided; and,

Two short streets may be shown on one plan-profile drawing.

a) Plan View Requirements:

The street name or easement number shall be prominently centered over the top of
the plan portion of the drawing;

Generally, the plan view shall be drawn such that the north arrow is pointing
towards the top of the page and/or to the right of the page;

All existing sewers, watermains, curbs, sidewalks, etc. shall be shown and labelled
as "existing". All proposed sewers, watermains, curbs, sidewalks, etc. need not be
labelled as "proposed" but shall be distinguished from the existing services by line
type and size / style of lettering;

Only the size and type of the proposed and existing sewer and watermain shall be
labelled (e.g. 250 mm Sanitary);

Where connecting to an existing watermain 400mm dia. And larger, elevation of the
watermain and material type shall be identified prior to tender.

Where intersecting streets (or easements) are shown in plan view, only the size and
type of sewer and direction of flow of the intersecting sewers shall be shown;

All sewer maintenance holes shall be numbered. Sanitary maintenance hole
numbers shall be distinguished from storm maintenance holes by the suffix or prefix
"A", (e.g. MH A2);

Road catch basins and connections shall be shown. Rear yard catch basins and
connections shall be shown with adequate details regarding top of grate elevation,
location of catch basins and connection in relation to rear and side property lines,
standard drawing detail, inverts, length and grade of connection;

Hydrants, valves and other appurtenances on the watermain shall be shown and
labelled with details regarding standard drawing details and location;
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Locations of sanitary private drains and storm private drains (if applicable) and
private water services for each lot and block created by the development application
shall be shown;

Details and specifications for the proposed curbs and sidewalks shall be shown. All
transitions from different types shall be properly labelled and dimensioned. Curb
radii at intersections shall be shown and curb radius and angle of intersection of
other horizontal curves shall be adequately indicated;

Match lines for continuation of the street shall be clearly marked;
Borehole locations and numbers shall be shown;

Cross reference drawing numbers of adjoining plans; and,
Cross reference to general notes drawing number.

b) Profile View Requirements

The following profiles shall be shown:

Existing ground over centerline of road / easement;
Proposed centerline road / easement;

Sanitary and storm sewers;

Watermains;

Proposed sewers shall be detailed for each section including size and type of
sewer, length and grade, pipe material specifications and class of bedding;

Maintenance holes shall be numbered and distinguished to correspond to the
numbering in plan view. Maintenance hole details such as standard drawing number
and any required information such as diameter of base, top of maintenance hole
cover elevation, drop-pipe requirements, safety gratings shall be shown.
Construction details are to be referred to the applicable City of Hamilton Drawings
or Ontario Provincial Standard Drawings (OPSD);

Proposed watermains 300 mm diameter and smaller shall include all related
appurtenances, and shall specify size and pipe material. For 400 mm diameter and
larger mains, chainages, invert, length and grade of each section, size, pipe
material and a schematic detail of each valve chamber showing the orientation of
appurtenances shall be provided;

All sewer inverts at maintenance holes shall be given and adequately described;

Proposed centerline road grade, chainages of P.V.l.s, intersections, and vertical
curve data shall be adequately shown and described;

Borehole logs shall be plotted with brief description of soils and water level, as well
as rock elevations (if applicable). If the borehole log interferes with other details
such as a maintenance hole, the exact location of the borehole may be altered
sufficiently for clarity; and,

5 and 100 year hydraulic grade line (HGL) elevation shall be plotted on the profile.
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A.9.2.5 Sanitary Drainage Area Plan

The Sanitary Drainage Area Plan shall be drawn at the same scale as the General Plan
of Services. It shall include the following information:

All streets, lots, blocks, easements and other lands within the plan of subdivision;

Proposed sanitary sewers, including size, length and grade, maintenance holes,
maintenance hole numbers, direction of flow, and details of the receiving sewer;

The drainage areas within the lands to be subdivided or developed and the limits of
external areas draining into the proposed system. The area contributing to each
maintenance hole shall be clearly outlined and the area in hectares and population
density in persons per hectare, shall be indicated on all drainage areas;

If the contributing area to a maintenance hole is made up of areas with different
population densities, the sub-areas showing the individual area in hectares and the
population density shall be clearly shown; and,

If the external drainage area is large, it may necessitate the preparation of a
separate external drainage area plan. External drainage area plans may be
prepared at a smaller scale, but shall show the existing ground contours to beyond
the limit of the drainage area. Planned street patterns (if available) shall be shown
to determine the route of the future sewers.

A.9.2.6 Storm Drainage Area Plan

The Storm Drainage Area Plan shall be drawn at the same scale as the General Plan of
Services and shall include the following:

All streets, lots, blocks, easements and other lands within the plan of subdivision;

Proposed storm sewers, including size, length and grade, maintenance holes,
maintenance hole numbers, direction of flow, major over land flow routes, and
details of the outlet sewer or receiving watercourse and/or Stormwater management
facility;

The drainage areas within the subdivision and the limits of external areas draining
into the proposed system. The area contributing to each maintenance hole shall be
clearly outlined and the area in hectares and runoff coefficient shall be indicated on
all drainage areas;

If the contributing area to a maintenance hole is made up of areas with different
runoff coefficients, the sub-areas showing the individual area in hectares and the
runoff coefficient shall be clearly shown;

If the external drainage area is large, it may necessitate the preparation of a
separate external drainage area plan. External drainage area plans may be
prepared at a smaller scale, but shall show the existing ground contours to beyond
the limit of the drainage area. Planned street patterns (if available) shall be shown
to determine the route of the future sewers; and,

Contour lines to adequately show drainage patterns with a minimum of 1 metre
contours.
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A.9.2.7 Composite Utility Plan

In order to ensure that conflicts are avoided among utilities, street trees, municipal
services and driveways, the Consulting Engineer shall be responsible for coordinating
the preparation of the Composite Utility Plan (CUP). The CUP shall indicate the location
of all underground and aboveground services, and utilities. In lieu of a separate CUP
plan, these services may be included in the lot grading plan.

The CUP shall be prepared at a scale of 1:500. The following utilities, services and
appurtenances shall be shown on the CUP:

e Catch basins including RLCB and maintenance holes in the road ROW; and,
s Valve chambers and hydrants.

Underground boulevard services, such as:
e Rear yard catch basin leads; and,
» Utility Crossings.

Aboveground services, structures and utilities such as:
e Bridges, culverts;

e Curb and gutter;

e Driveway locations;

e Hydro poles and light standards (poles);

e Traffic signals;

e Transformers;

e Pedestals, junction boxes, major utility hubs / vaults, street light disconnection
boxes, flush to grade handwells and handholds;

o All utility related easements;
e Community mailboxes

¢ Retaining walls; and,

e Walkways and sidewalks.

A.9.3. Digital Engineering Submissions / “As-Constructed” Drawings

The digital as-constructed submission shall be provided to the City in digital format with
all drawings in georeferenced coordinates. Vector format .DXF or .DWG files will be
required.

Constructed sewer information which is georeferenced shall be provided to the City
either as a .SHP file, an alternate digital format agreeable to the City or on a
spreadsheet format which may be easily integrated into the City’s asset management
software.
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A.9.4. Geodetic Control

All design and construction shall be referenced to a minimum of two benchmarks. The
Consulting Engineer shall contact the City to obtain a description of current benchmarks
adjacent to the proposed work. Benchmarks used during construction shall be clearly
identified on the design drawings with the number and the Benchmark Elevation.

All drawings are to be prepared in UTM NAD83 (Original) Coordinate System, Zone 17,
and Central Meridian 81 West Longitude to simplify the eventual digital submission
requirements.

A.10. CONSTRUCTION
A.10.1. Road Closure

Any anticipated road and lane closures required for underground or above ground
works shall be identified by the Engineer at the initial submission of the Engineering
drawings. Temporary Road Use Permit Application information can be found on the
City’s website.

The Development Engineering Section shall confirm the feasibility of road and lane
closures and any requirements that are necessary, including temporary works, the
preparation of detour routes and sign boards, and notification. The approval of a road
closure is subject to the approval of the General Manager, Public Works. The cost of
implementing a road closure shall be borne by the Proponent.

A.10.2. Asphalt Overlays on Existing Roads

If multiple road cuts are required on existing roadways for construction of underground
services, the Proponent can expect to provide full reconstruction of the pavement
structure as a condition of development approval, unless it can be demonstrated that
servicing can be completed without adversely affecting the service life of the road. As a
minimum, a full width overlay of asphalt will be required where there are three or more
service trenches including rear lot catch basin leads.

When overlaying an existing road (edge of pavement to edge of pavement) the roadway
shall be milled and overlaid from 1.0 m past the first cut to 1.0 m past the last cut.

If a service trench is required for a service parallel to the road, then the entire road shall
be overlaid from 1.0 m past the start of the service trench to 1.0 m past the end of the
service trench. If the service being installed is off-set from the centerline of the road
such that the service trench affects only a portion of the road, then the City may, at its
discretion, allow half the road to be overlaid. For extra wide roads, the minimum asphalt
overlay shall be one lane width.

The decision to reconstruct or mill the entire roadway or to put an asphalt overlay shall
be site specific depending on the grade and condition of the existing road.
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A.10.3. Requirements for Tendering

The Engineer shall call tenders for the works (if requested by the City) and shall analyse
the bids received and make recommendations to the Proponent and the City regarding
the awarding of the works to the Contractor.

Where the City of Hamilton is responsible for the payment of items that include a “City
Share” of the cost that is not based on a "Flat Rate" basis for sanitary and storm sewers
and watermains and the "New Roads Servicing Rate" for roadworks, the following
tendering procedure shall be used:

Any project where the City’s share of the cost is in excess of $50,000.00 + HST shall be
tendered by an open tender (i.e. public notice in the Spectator). Where there is a City
share component for the project the Proponent should not tender the Works subject to
the funding by the City until given authorization by the Development Engineering
Section. The City will not pay for increase in costs arising from incomplete designs.

The tenders shall close at the Consultant's office (if local) or at City Hall if the
Consultant is from out of town. The out-of-town Consultant shall make arrangements to
book a room at City Hall for the tender opening. A City representative will be present at
the opening of the tenders to witness the bids received and shall be provided with
copies of the Schedule of Quantities of the three low bidders immediately.

The Proponent may select the Contractor of his choice for the project, but the City will
pay for its share of the works only on the basis of the overall low bidder (unless there is
a justified reason to choose another bid e.g. disqualification of bidder due to no bid
bond, known bad track record, etc.).

The Engineer will prepare and certify on the City's Share of the Works, based on the
prices submitted by the low bidder that has been accepted by the City.

A.10.4. Pre-Construction

The Engineer shall arrange for a pre-construction meeting to be held prior to start of
construction. A checklist (ref. Appendix B — Pre-Construction Meeting) of items to be
covered at the pre-construction meeting shall be provided. At this time, the City shall be
provided with the following documents:

e One (1) priced and signed copy of the contract documents and Form of Tender;

e One (1) blank copy of the contract documents and Form of Tender (without prices);
e Two (2) copies of the General Plan of Services;

e Three (3) complete sets of construction drawings;

e Mud Tracking & Construction Access Plan; and,

e Rodent Control Plan (see A.10.10).

The Consulting Engineer shall obtain a Construction Schedule from the Contractor and
provide the City with a copy. The City shall be regularly informed as to the progress of
construction and of any deviation from the original schedule.
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A.10.5. Compaction and Material Testing

Compaction testing for trench backfill, road sub-grade, granular courses and asphalt
including material testing of concrete, asphalt, granular materials etc., is required for all
development projects in the City of Hamilton. It shall be the Proponent's responsibility to
provide material and compaction testing by a qualified geotechnical testing company.

The geotechnical consultant shall certify to the City that works have been carried out as
specified. In the event of a deviation from specifications, the geotechnical consultant
shall provide an explanation and make recommendations to the City for either
acceptance or any mitigation measures that could be carried out. The participating
parties shall perform all necessary tests and comply with the following regulations to
ensure the integrity of the design of all road works:

e Sieve analysis of granular base material for compliance with specifications;
e Granular base course material supplier shall be approved by the City prior to use;

e Compaction tests on the subgrade, granular base courses and asphalt courses to
assure satisfactory compaction has been achieved. Asphalt mix designs and
supplier shall be approved by the City prior to use;

e Confirmation of the sub-grade elevations prior to construction of road base. No
Base course material shall be placed on the sub-grade until approval is given by the
City. Such approval will only be given when:

The degree of compaction has been achieved as per City of Hamilton Form 900 in the
City of Hamilton Construction and Material Specification Manual.

The sub-grade has been graded to within 13mm of the proposed cross-
section; and,

The Proponent's Consultant has taken sufficient elevations and provide written
certification for grades and for all area compaction levels to the City;

e "Proof rolling" of the sub-grade prior to the placement of the granular road base
courses. All soft and spongy sections shall be excavated and filled with suitable
material. Upon completion of excavation and grading operations, the sub-grade
shall be thoroughly rolled with a loaded try axle or an alternative as recommended
by the Geotechnical Consultant. Any minor irregularities or depressions developing
under such rolling shall be corrected at the contractor's expense;

e Concrete tests (air, slump, and compressive strength) shall be performed to assure
concrete meets specifications. Concrete supplier shall be approved by the City prior
to use;

e Initial visual inspection of the road works; and,
e A final visual inspection of the road works prior to the expiration of the Guaranteed
Maintenance Period.

Notwithstanding the aforementioned requirements, the Geotechnical Consultant shall
not be relieved in any way from full responsibility to carry out any further tests which
may be required to assure services meet specifications.
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In cases where blast rock is proposed as a backfill material, for which test results
cannot be obtained, the Proponent shall engage a qualified geotechnical soils
consultant to be present on a full-time basis to monitor the compaction procedures
during backfill, and provide the City with a written certificate at the completion of backfill
operations that an equivalent of 95% Standard Proctor Density has been achieved for
the backfill of the trenches.

All imported fill to a site shall meet MOE-CC Ontario Regulation 153, Table 1 for
residential sites.

A.10.6. Interim Water Quality

In order to verify proposed DWS alterations through the Form 1 process, the Owner
Representative must have assurance that the proposed design will ensure adequate
interim water turnover and water quality during construction phasing. To address
potential concerns, below are options to mitigate problems:

e Performance Based Flushing;
e Temporary Pipe Looping; and,
e Automatic Flushing Station Installation.

Should the Performance based Flushing option be implemented, the following
conditions will apply:

e Flushing and testing will commence once the new watermain has been connected
to the network. It will be carried out at a frequency based on performance and to
ensure water quality requirements;

e The Proponent will pay invoices for flushing and testing based on actual costs
incurred by the City. Such costs shall be based upon rates established by the
Hamilton Water Division; and,

e Flushing and testing will cease once tests confirm that water quality requirements
have been met as per the Safe Drinking Water Act.

Temporary pipe looping and automatic flushing station implementation shall be
discussed with the City and implemented on a case by case basis.

A.10.7. Spill Management Reporting

Reference shall be made to the City of Hamilton Emergency Preparedness Plan Spills
Notification Protocol. It is the responsibility of the person having control of the spilled
Substance(s) or the person who causes or permits the Spill to immediately notify and
provide the required information to:

e City of Hamilton — Assigned Construction Inspections Coordinator;

e City of Hamilton — Environmental Monitoring Enforcement Section — 905-540-5188;
and

e Ontario Ministry of Environment — Spills Action Centre — 1-800-268-6060.
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A.10.8. Mud Tracking & Construction Access Plan

A mud mat will be required at each point of access to the construction site, and will be
composed 200 mm clear stone material or an approved equivalent. The mud mat’s
dimensions shall be at a minimum 3.0 m wide, 15.0 m long and 300 mm thick.

The Proponent or the Engineer will submit a plan describing the following applicable
criteria:

e Location of all new or existing accesses to be used throughout construction;
e Impact of appropriating / modifying an existing entrance;
e |dentify lane closures or restrictions and their expected duration;

e Secondary method of removing mud and dirt from vehicles entering or leaving
construction site;

e Method and timing of cleaning up any mud and dirt that is tracked onto public right-
of-way;

e Culvert sizing to preserve existing drainage; and,

e The locations of nearby hydrants intended to be accessed for the purposes of road
cleaning.

The Proponent shall be responsible for all the removal of all mud and debris that is
tracked onto the roadways from vehicles entering or leaving construction sites. The
Proponent shall, upon verbal and/or written request by the City, immediately proceed
with clean-up operations at their expense. Should the Proponent fail to maintain the
road as directed, the City will have the cleaning carried out, draw on the Proponent’s
security for costs and/or lay charges.

A.10.9. Standing Water

City of Hamilton By-Law 03-173 prohibits and regulates the accumulation of standing
water at specified times of the year. Standing water on construction sites is an area of
concern by the City and all development projects will be monitored by the City for
compliance of the By-Law.

Proponents should ensure that standing water does not accumulate on the land
between April 1 and October 31 of each year.

A.10.10. Rodent Control Plan

Prior to preliminary grading, the Owner agrees at his sole cost to prepare a pest control
plan, focusing on rats and mice which shall be developed and implemented for any
demolition, and for the construction / development phase of the project and continue
until the project is complete. The plan must outline steps involved in the potential control
of vermin during all the development / construction and must employ integrated pest
management practices. The plan must be formulated by a professional exterminator
licensed by the MOECC and shall include monitoring, removing potential food and water
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sources, and eliminating or preventing areas for harbourage. The plan can include
trapping and / or baiting but special consideration should be aimed at ensuring any / all
bait stations are tamper resistant and deceased rats are removed to prevent secondary
poisoning of other animals. The plan is to be implemented when work activity at the site
begins including but not limited to demolition, bush clearing, grading etc. This
requirement is made under Section 26 of the Hamilton Property Standards By-law, No.
10-221 and to the satisfaction of the Medical Officer of Health.

A.11. RELEASE OF BUILDING PERMITS

For houses in new subdivisions, building permits will not be issued by the City for any
lot, block, unit or severed parcel within the Land by the City:

e Until the Plan of Subdivision, has been registered;

e Until such time as the Engineer has certified that sewers and watermains, including
fully serviceable and operative fire hydrants, together with a roadway, which
includes granular base and base asphalt, have been installed in accordance with
municipal standards to the satisfaction of the City;

e Until such time as the Engineer has certified that the lots, blocks, units or severed
parcels have been pre-graded in accordance with the requirements of the
Subdivision Agreement for pre-grading;

e Until a Detailed Grading Plan (Plot Plan) indicating the building foot print, the main
floor and top of foundation wall elevations, and the proposed grading according to
the Overall Grading Plan has been prepared by an Ontario Land Surveyor or a
qualified Professional Engineer and filed with the Director of Building Services, or
designate;

e All trees to be preserved on the lot, block, unit or severed parcel have been
satisfactorily protected in accordance with the standards established by the City;
and,

e Unless otherwise prescribed in the Subdivision Agreement.

Notwithstanding the forgoing provisions of this section, a building permit may be issued
in accordance with the Model Home By-Law 03-163, provided the Engineer certifies
that:

e An approved grading plan;
e An existing charged hydrant is located within 150 m; and,

e An acceptable street access has been provided to within 90 m, of the construction
site's property boundary.

A.12. INSPECTIONS AND TESTING
A.12.1. Lot Grading Inspection and Certification

The City of Hamilton’s approval process to achieve final approval and release of
securities held for the lot grading involves the following procedures:
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Plot Plans are prepared by an Ontario Land Surveyor, Architect, Landscape
Architect or Engineer in accordance with the approved subdivision grading plan as
part of the building permit process;

Once footings have been placed or formed, an Ontario Land Surveyor shall certify
in a suitable form, and make available to the City, that:

- The top of footing elevation(s) conforms with the top of footing elevation(s)
shown on the approved Plot Plans;

—~ The foundations are sited entirely on the correct lot; and,
—~ The building setbacks conform to the zoning by-law;

Foundation elevations will be considered ‘non-conforming’ if they differ from design
elevations by more than 150 mm. Non-conforming foundation elevations shall be
brought to the attention of the City for further direction/discussion prior to
proceeding with any further construction;

After at least one winter has passed and the lot has been sodded, an Engineer
shall submit an as-built plot plan and certify in writing, that the lot is in general
conformance with the overall grading shown on the approved grading plan, in
accordance with Section A.9.1.4 - Pre Grading Plan. Grading certification shall
include water service inspection and rear yard catch basin inspection. Video
inspection of rear yard catch basin lead shall take place after houses on both
adjacent lots are constructed. Following acceptance of the certification, the City
inspector provides new homeowners with an information package including the Lot
Grading and Drainage Brochure;

Following certification of all lots, a security reduction request can be submitted for
reduction of securities collected under ‘First Stage’ amounts with the initial
application approval process, in accordance with Section A.13.3 - Disconnection of
Services and A.14.6 - Lot Grading Securities for Subdivision Agreements;

For Lots which cannot be certified due to poor grading or changes in house style,
the Engineer will notify the City, Proponent, and Builder in writing. An Engineer, on
behalf of the Proponent, will prepare a new over-all grading plan to address the
lots which have not been built according to the original plan, and will submit a
revised plan to the City with the required review fees;

An Engineer will re-inspect any deficient lots or for those lots which cannot be
certified by a visual inspection and prepare a revised as-built grading plan, in order
to obtain lot certification. If necessary, the builder will be instructed to address any
deficiencies in order to have the particular lots certified. If the builder will not
correct the work as instructed by the Engineer, this responsibility will fall directly
upon the Proponent;

The ‘Stage 2’ security (A.14.6 - Lot Grading Securities for Subdivision
Agreements) deposit will be retained by the City to ensure completion of final lot
grading and sodding and will only be released upon the City’s acceptance of a final
lot grading certificate, including an as-built plot plan, water service verification and
video camera inspection, in accordance with the approved grading and plot plans;
and,

All remaining grading securities are released in accordance with the conditions of
the Development Agreement.
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A.12.2. Erosion and Sediment Control Inspection

All on site Erosion and Sediment Control Facilities are to be inspected by the Consultant
on a regular basis. Refer to Section G.7.1 - On-Site Reporting Requirements.

A.12.3. Disconnection of Services

For rehabilitation of sewer services see Appendix C — Disconnection of Services
Information Sheet.

Should the owner of a building decide to disconnect the services due to removal, the
owner shall obtain a video inspection of the main sewer.

A.12.4. Video Camera Inspection

The Proponent is responsible to provide a video inspection of the sanitary sewers. The
City shall be provided with 48 hours’ notice as to when the video inspection is being
carried out so that they may witness the video inspection.

The video inspection shall be carried out in accordance with City of Hamilton
Construction and Materials Specifications — Form 500 Specification for Sewer Pipe
Materials and CCTV Inspection. A copy of the initial video inspection and deficiency list,
if any, shall be made available to the Consulting Engineer and the City when the testing
company has completed the video inspection. The Consulting Engineer shall take the
necessary steps to have any deficiencies rectified.

Prior to the expiration of the Maintenance Period, the Proponent shall initiate a second
video inspection of the sanitary and storm sewers. All rear lot catch basin leads shall be
video inspected at the time of grading certification.

A.13. INSPECTION
A.13.1. General

The Proponent's Consulting Engineer has full responsibility for the actions of the
Contractor and the quality of the work. The Proponent's Engineer is responsible for
providing full time inspection services during the construction of all municipal services in
the project.

City staff shall only provide a part-time monitoring of the construction activities to ensure
general conformance to the Subdivision Agreement and the City's policies and
standards.

Employees, contractors or agents of the City may, at any time and from time to time

prior to assumption of the Works by the City, enter upon the Land without notice to the
Owner to:
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Inspect any of the Works. Such inspection by the City shall in no way relieve or
replace the City’s requirement for the Owner’'s Engineering Consultant to provide
full time inspection of the Works under this Agreement;

Conduct any tests that in the opinion of the Senior Director of Growth Management
Division are necessary to confirm or verify quality of materials and construction;
and,

Make emergency repairs in the event the Works do not function or do not function
properly, or in the opinion of the Senior Director of Growth Management Division,
require necessary immediate repairs to prevent damage or hardship to any persons
or to any property. Such undertaking of repairs by the City shall in no way be
deemed as acceptance or assumption of the Works by the City.

A.13.2. Definitions

Underground works includes:

Sanitary sewers and associated appurtenances;

Watermains and associated appurtenances (valves, hydrants, water boxes);
Storm sewer and associated appurtenances;

Infiltration systems;

Base asphalt; and,

Curb and Guitter.

Aboveground works includes:

Surface asphalt;

Driveway ramps;

Islands and roundabouts including sodding;
Boulevards including sodding;
Sidewalks;

Fences;

Entrance features;

Street lighting;

Storm water management facilities;
Utilities;

Grading;

Retaining walls;

Walkway blocks; and,

Noise barriers.
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A.13.3. Initial Inspection of Municipal Servicing

The initial visual inspection of the sewers shall consist of inspecting of all maintenance
holes and catch basins to assure the structures are complete (i.e. ladder rungs, correct
frame and cover, temporary bulkheads removed, silt controls in catch basins), and free
of debris.

The initial visual inspection of the watermains shall consist of the inspection and
operation of all main valves, hydrants and secondary valves. All valves and hydrants
shall be left in the “open” position, unless noted otherwise. Valves 400 mm and larger
shall be operated by Public Works — Hamilton Water.

The City will provide one field inspection to confirm correction of deficiencies, however
subsequent inspections may be invoiced to the Proponent on an hourly basis.

A.13.4. Acceptance of Works — Start of Maintenance

The "Start of Maintenance" date shall be established by the City and the services
placed on the maintenance period providing the following conditions have been
satisfied:

e The plan of subdivision has been registered;
e The construction of services has been certified as substantially complete;
e Geotechnical reports confirming acceptable compaction testing and materials;

e The Engineer has submitted as-constructed information in a form satisfactory to the
Growth Management Division; and,

e The required inspections reveal that there are no major deficiencies in the sewer
and watermain systems constructed under the Subdivision Agreement.

Maintenance periods will be established for the following phases of construction:

e Completion of all underground services; and,
e Completion of above ground works (after placement of the surface course asphalt).

The Proponent shall maintain all underground services for a period of not less than two
years from the date of "Acceptance of Works" as issued by the City. Should the
Proponent be required to repair or replace a portion of the underground works, the City,
at its sole discretion may require that the full two year period will commence from the
date of the accepted repair or replacement.

The Proponent shall maintain all above ground works for a period of not less than one
year from the date of "Acceptance of Works" as issued by the City. The one year
maintenance period shall not commence until the placement of the surface course
asphailt.
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A.13.5. Obligations during Maintenance Period

The Proponent shall make good in a permanent manner satisfactory to the City, any
and all damage to the work during the maintenance period. Any deficiencies or defects
noted during the maintenance period are the responsibility of the Proponent and all
complaints and concerns will be deferred to the Consultant for resolution.

Should the Proponent fail to carry out these repairs within the required time frame of
being notified in writing, the City may have the required repairs carried out and the
Proponent shall be invoiced for the works.

Obligations are outlined in the Subdivision Agreement.
A.13.6. Assumption of Works

Prior to assumption of the underground works by the City, a final visual inspection and
CCTV inspection shall be conducted. In addition, a mandrel test shall be performed by
the Contractor on all PVC sewers (sanitary and storm) in accordance with OPSS
410.07.15.05.

The final visual inspection of the watermain works shall consist of inspecting and
operating all main valves, hydrants and secondary valves. Valves 400 mm and larger
shall be operated by the City Waterworks Section. In addition the Proponent is required
to conduct a connectivity test for PVC watermains.

The final visual inspection of the sewers shall consist of inspecting all maintenance hole
and catch basins and their adjustments.

Prior to the "end of the maintenance" period for the above ground works, the Engineer
shall request a final visual inspection with the City. When all deficiencies have been
corrected to the satisfaction of the City, the assumption date will be established.

The assumption of the above ground works shall also include any Stormwater
management facilities servicing the development. Assumption of the Stormwater
management facilities shall not occur before 95% build-out of the catchment area. The
request for assumption of the Stormwater management pond shall be accompanied by:

. Topographic survey of the pond after clean-out and certification of volumes by a
professional Engineer;

. Certification of planting materials by a landscape architect;

o Copy of Operation and Maintenance Manual and inspection reports;
o Other requirements of the ECA,;

o Copy of MOE-CC ECA Approval Letter; and,

. The visual inspections shall be conducted by the Contractor, accompanied by the
Engineer and the City.
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A.14. FEES AND SECURITIES

The security deposit(s) required by the Subdivision Agreement shall be issued by a
financial institution in the form of an irrevocable letter of credit, cash or such other
equivalent security satisfactory to the City Solicitor.

The Proponent may apply for a reduction in securities held by the City (ref. Appendix D
— Security Reduction Requests), once the works have been constructed. Each request
for security reduction will be accompanied by a Certificate from the Engineer, outlining
the value of the completed works as well as the value of incomplete works. The value of
the incomplete works shall be estimated on the basis of the signed Contract of Works
for the project.

Any interim requests for reduction in securities shall be accompanied by a proof of
payment to the Contractor based on the latest payment Certificate issued by the
Engineer to certify the value of incomplete works. A security reduction processing fee
will be applied after the third security reduction.

After satisfactory completion of all on-site works and receipt of all required certifications, the
total amount of the security held by the City shall be released, except for landscaping which
shall be held until June following the end of the first growing season.

a. Reductions of security held under Site Plan Agreements are permitted to an
amount equal to the total value of the works outstanding, but not less than 10%
of the total value of the works required under the Agreement;

b. Security reductions / releases are dealt with on a request basis;

c. ATwo Hundred and Eighty Dollar (5344.65) administration fee (2017 fee schedule) is
required for each security reduction request;

Note: The administration fee is not charged for a one-time full release of securities.
Refer to the current fee schedule.

d. Reduction / release requests are reviewed and processed by the Growth Management
Division upon the production by the Applicant, at the Applicant’s sole expense, of an
Engineer’s Certificate, as per Appendix “XX”, which indicates:

i.  adescription of what works have been completed;
ii. adetailed list of incomplete work and associated estimate of the cost to
complete the work.

Note:
e Reductions of security held under Site Plan Agreements are permitted to an amount
equal to the total value of the works outstanding, plus 10% of the total value of the
works required under the Agreement.
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e The engineer and/or landscape architect shall certify all works completed (see Appendix
P — Site Works Certification Form for Landscape Works).

e Theitems listed in Appendix Q — Site Works Certification Form for Engineering are

meant to serve as a starting point and in no way represent a standard for any particular
site plan. The professional engineer and/or landscape architect must complete these
forms in the manner that best reflects the application.

A.14.1. Cost Estimate

The Engineer shall prepare a cost schedule for inclusion in the City’s Subdivision
Agreement (Schedule of Works - Estimate of Costs and Description of Works to be
carried out by the Owner). This cost schedule shall identify all the works required to
service a Proponent’s proposed plan, the estimated cost of the works and the City's
share of that cost in accordance with the City's approved Financial Policies.

A.14.2. Engineering Fees

All fees associated with design review, Agreement preparation, construction
supervisions, and security reductions are outlined in the Planning & Economic
Development Department, Growth Management — User Fees and Charges. Design
review fee applies to each and all phases of the draft plan of subdivision.

A.14.3. Parkland Dedication - Cash in Lieu

Parkland Dedication and cash-in-lieu thereof, is governed by By-law 09-124.. For
commercial land uses the parkland dedication requirement is 2% of the Net land
area. For low density residential uses at less than 20 units/ha and other uses such as
institutional, the parkland dedication requirement is 5% of the Net land area. For
residential uses at densities above 20 units/ha, the parkland dedication is calculated
based on a density formula; 1 ha/300 units for densities between 20 and 75 units/ha,
0.6 ha/300 units for densities between 75 and 120 units/ha, and 0.5 ha/300 units for
densities above 120 units/ha (except in Hamilton’s downtown core where 5% of Net
land area applies). Industrial uses are exempt from parkland dedication.

Where no parkland has been dedicated previously or cash-in-lieu of parkland dedication
paid for the property on which a development is proposed, and the site is improved with
one or more buildings that are proposed to be demolished or have been recently
demolished, the parkland dedication/cash-in-lieu for the proposed development may
qualify to be partially offset based on the building floor area or number of residential
units demolished. See section 3(2) of the By-law for details.

For additional information, refer to By-law 09-124.
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A.14.4. Insurance

Before construction may commence, a Proponent is required to enter into a standard
form, Subdivision Agreement with the City as well as meet required financial and
insurance obligations specified in the Agreement.

A.14.5. Security Requirements

A Proponent is required to enter into a, Subdivision Agreement which specifies the
security requirements for the works. Security requirements will be based on estimates
from A.14.1 Cost Estimate and are currently defined as:

e 100% - Erosion Sediment Control;

e 50% - Grading;

e 75% - Estimated Construction and Engineering Costs; and,

e 100% of external works (External Works and Consent Agreements).

Additionally, special features such as retaining walls or landscaping may be secured
exclusively and have unique criteria governing the reduction of securities.

In no case shall the amount of the security be reduced to less than:

e The cost of the uncompleted Works or deficiencies as estimated by the Engineering
Consultant, plus ten percent (10%) of the estimated cost of Works;

e Outstanding as constructed drawings valued at $5,000 per sheet initially and
reduced to $1,000 per sheet upon submission of preliminary as-built information;

e Value of the OLS certificate; and,
e In no case will the value be less than $10,000, until final release of securities.

A.14.6. Lot Grading Securities for Subdivision Agreements

Security for lot grading under Subdivision Agreements and Consent Agreements will be
administered according to the following procedure.

First Stage

The developer will be held responsible for final grading as per section 1.26 of the
subdivision agreement. Securities held under the subdivision agreement will not be
reduced to less than $5,000 per uncertified lot or $10,000.

Second Stage Fees: Security Collected under Building Permit Application

A cash security deposit of $1,500 will be collected as a condition of building permit
application from the owner of each lot within a development. The security deposit will be
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retained by the City to ensure completion of final lot grading and sodding. The security
will only be released upon the City’s acceptance of a final lot grading certificate,
including an as-built plot plan.

A.14.7. Lot Grading Securities for Severance Applications
First Stage Fees: Security Collected under Initial Application Approval Process

A lump security deposit of $10,000 will be collected from the Proponent under the
appropriate development Agreement (i.e. Consent Agreement).

The security deposit will be retained by the City to ensure completion of final lot grading
and sodding and will only be released upon both the City’s acceptance of a final lot
grading certificate.

Second Stage Fees: Security Collected under Building Permit Application

A cash security deposit of $1,500 per lot will be collected from the owner of each lot
within a development as a condition of building permit application. The security deposit
will be retained by the City to ensure completion of final lot grading and sodding and will
only be released upon the City’s acceptance of a final lot grading certificate.

A.15. EASEMENTS

As a general principle, the City discourages installation of municipal works on private
property through easements. In the instance where a municipal sewer or watermain
must be located on private property, the Consulting Engineer shall obtain approval from
the City during the preliminary Engineering stage of development. The sewer or
watermain shall be located within an easement in favour of the City free of any legal
encumbrances and the Proponent shall carry out all steps necessary to transfer the
easement to the City. The intention is to maintain reasonable access to maintain and
repair infrastructure.

Minimum easement width requirements are:

e 9 m for one sewer (sewer centered on the easement);
e 12 m for dual sewer installation;
e 6 mfor a watermain (watermain centered on the easement);

e 10 m for one sewer with a watermain (3 m easement limit to watermain, 2.5 m
clearance between watermain and sewer and 4.5 m sewer to easement);

e 12 m for dual sewer installation with a watermain; and,
e Minimum of 4.5 m for significant swales (see Section G - Stormwater Management).

The above easement widths are minimum requirements and may be increased
depending on the depth and size of the pipes within the easement and/or soil
conditions, topography or operational needs.
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In general, the City shall not require easements for private catch basin connections or
private sewers and watermains.
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B. SITE PLANS
B.1. GENERAL

Site Plan Approval is a required process that must be followed for most Industrial,
Commercial and Institutional (ICl) and multi-residential developments including major
building renovations or additions. It is the development review process, authorized
under Section 41 of the Planning Act, and involves the city’s review and approval of
detailed plans for site development that address issues such as landscaping, grading,
servicing, building elevations, and location of access driveways and parking lots. For
major developments, this process often includes an Agreement between the city and
the landowners that requires the landowner to provide land (i.e. road widening,
daylighting tringles) or services to the city. The first step in site plan approval is the
submission of a complete application after consultation with the Planning Division. An
optional formal consultation will help determine the scope of the application and what
materials need to be submitted for review (i.e. site plan, elevations, grading plan,
studies, reports, etc.) when moving forward with the site plan.

Applicants shall refer to the City’s Site Plan Guidelines.

B.2. FORMAL CONSULTATION

All Site Plan applications, except for those within the Design Priority areas will be
automatically exempt from the Formal Consultation requirement, unless in the opinion of
the Manager, Development Planning, Heritage and Design, Formal Consultation is
warranted. A Formal Consultation exemption letter will not be required.

B.2.1. Design Review Panel — Urban Design Brief

The Design Review Panel (DRP) is a voluntary technical panel established to provide
expert and impartial design advice to Planning Division staff on urban design matters.
The panel is strictly an advisory body and makes recommendations, it does not have
the authority to approve or refuse projects or make policy decisions, or
recommendations on land use. DRP applies to complex Zoning By-law Amendment
(rezoning) and Major Site Plan applications, civic projects, new policy initiatives, and
studies with urban design components in the following Design Priority Areas: The
Downtown Hamilton Secondary Plan Area, Areas of Major Change and Corridors of
Gradual Change within the Setting Sail Secondary Plan Area, and Primary Corridors as
identified in the Urban Hamilton Official Plan. Additionally the Director of Planning and
Chief Planner may refer any transformational project that requires fundamental changes
to the land use and has the potential to significantly impact the physical environment
functionally and aesthetically. Outside of these options, anyone can opt into the DRP if
they wish.

DRP review is requested at the Formal Consultation Stage. For rezoning applications,
this review occurs after a complete application is made. For site plan applications, this
review must occur before the Development Review Team meeting to ensure concerns
are identified as early in the process as possible. Please refer to the DRP section on the
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City of Hamilton website at https://www.hamilton.ca/develop-property/policies-
guidelines/design-review-panel for information regarding the submission requirements,
timing, contacts, etc.

B.3. SITE PLAN APPROVAL PROCESS

Applicants shall refer to the City’s Site Plan Guidelines — Appendix 5 Site Plan Control
Process Flow Chart. Site Plan Approval submissions shall be prepared in accordance to
Submission Requirements and Application Form for Site Plan Control.

Further to the existing City of Hamilton Site Plan control documents, applicants must
adhere to the following requirements:

e Conform to regulation under the current Condominium Act, where relevant;
e Schedule a pre-consultation meeting with City Staff;

e Disclose and rationalize all non-compliant Engineering and/or design elements.
Proposed non-compliant Engineering and/or design solutions shall be
stamped/signed by a professional consultant; and,

e Follow the City of Hamilton’s current submission requirements and submit complete
applications, which include all required Engineering reports and drawings.

B.4. CONDITIONS REQUIRED FOR ISSUANCE OF SITE PLAN APPROVAL

Conditions for Site Plan Approval will be issued as part of the Conditional Site Plan
approval process. Refer to Submission Requirements and Application Form for Site
Plan Control.

B.5. SECTION 41 DEVELOPMENT AGREEMENT / SITE PLAN APPROVAL

Site plan approval is a development review process authorized under Section 41 of The
Planning Act, R.S.0., 1990 c.P. 13 and implemented by municipal Bylaw 15-176.
Conditional approval will be granted by the Manager of Development Planning, Heritage
and Design by the Planning division after a full review and evaluation of the proposal.

Refer to Submission Requirements and Application Form for Site Plan Control.

B.6. BUILDING PERMITS

Building permits will be issued after Site Plan Approval has been granted and may
require the posting of securities. As part of the Concurrent Review Process, there is a
waiver that must be signed, see Appendix N — Acknowledgement for Concurrent
Building Permit Review Process. Refer to Submission Requirements and Application
Form for Site Plan Control.

B.7. HERITAGE IMPACT ASSESSMENTS AND CONSERVATION PLANS
A Cultural Heritage Impact Assessment (CHIA) is a report that documents a clear and

documented evaluation of the effects of a proposed new development or redevelopment
on cultural heritage resources and/or their setting. The need for a Heritage Impact
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Assessment will be determined in consultation with the Cultural Heritage Planner and
should be prepared to the satisfaction of the Development Planning, Heritage and
Design Division.

Reference should be made to the Official Plan, the City of Hamilton Info-sheet: Cultural
Heritage Impact Assessments, March 2014, which is available from the Cultural
Heritage Planner in the Development Planning Section of the Planning Division.

Section 2.4 Heritage Resources of the Site Plan Guidelines provides further discussion.

B.8. ENGINEERING REQUIREMENTS FOR SITE PLAN APPROVAL
B.8.1. Report Formats / Submission Requirements

Submission requirements will vary between sites and projects depending on the scale
and context of the proposal. The requirements are outlined on the site plan control
application and will be determined in consultation with the Development Planning,
Heritage and Design Division. Complete submissions shall be accompanied by a
covering letter prepared by a qualified professional indicating where deviations from City
Standards or policies have occurred, the cause for the deviation and the efforts made to
uphold the intent of the policy.

B.8.2. Purpose

These guidelines will assist designers, Proponents and builders as well as the public
agencies which are involved in the site plan application review process. The guidelines
will provide clarity for the development process, and ensure that all developments are
mutually supportive of Hamilton’s desire to create an attractive, liveable and functional
community.

B.8.3. Engineer’s Qualifications

Drawings and reports shall be prepared by a qualified professional in accordance to
Submission Requirements and Application Form for Site Plan Control.

B.8.4. Coordination of Drawings

It is imperative that the consulting Engineer is responsible for co-ordinating all related
drawings, details and specifications through the prime consultant to ensure they are
compatible with the approved site plan, architectural plans, and landscaping plans, etc.
Drawings that are not compatible with the other disciplines may result in undue delays
in clearing the conditions of the Site Plan Approval.

B.8.5. Submission Requirements

Submission requirements will vary between sites and projects. Additional requirements
may be determined by the Formal Consultation. Unconventional requirements should be
discussed with Formal Consultation staff prior to submission.
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B.8.6. Site Servicing Plan

Site servicing design drawings shall be prepared in accordance with Sewer & Water
Permit Process.

B.8.7. Grading and Drainage Control

Site grading must consider relationships with adjacent properties. Changes to site
grades must not adversely impact adjacent properties, especially with respect to
drainage.

e Site grading should match the grades of adjacent properties. If grading on adjacent
properties is required, consent of that owner is required.

e Site grading and drainage should produce zero negative impacts on adjacent
properties, roads and ditches. Site grading must prevent uncontrolled Stormwater
from draining onto adjacent properties. In addition all site grading and drainage shall
conform to the Drainage Act and any associated regulations.

B.8.8. Environmental Impact Statement (EIS)

The requirement for the submission of an EIS shall be determined at the Formal
Consultation meeting. The study shall be prepared in consultation with the
Environmentally Significant Areas Impact Evaluation Group (ESAIEG) and to the
satisfaction of the City and appropriate conservation authorities.

B.8.9. Stormwater Management (SWM)

Uncontrolled Stormwater runoff may result in flooding, soil erosion and pollution of
watercourses. Stormwater management is practiced throughout Hamilton to control
runoff using on-site techniques, off-site Stormwater management facilities or a
combination of practices. The type of Stormwater management approach required will
vary throughout the City depending upon the project location, size of the site and project
type, as well as the need to control Stormwater quantity, velocity or quality of runoff.

Stormwater management shall be designed in accordance with Section G - Stormwater
Management.

General Standards

¢ Drainage must remain internal to the site unless otherwise approved.

e Every parking area, where storm sewers are available, shall be drained in
accordance with Section 9 of By-Law No. 06-026.

e Townhouses, commercial and industrial buildings cannot connect roof leaders to the
storm sewers unless the applicant provides a site design, including an appropriate
Stormwater management study prepared by a qualified Engineer (City of Hamilton
Site Plan Control, Draft Grading Plan Requirements).
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B.8.10. Environmental Site Assessment (ESA)

The requirement for the submission of an ESA shall be determined at the Pre-
Submission Consultation meeting. The study shall be prepared in consultation with the
Environmentally Significant Areas Impact Evaluation Group (ESAIEG) and to the
satisfaction of the City and appropriate conservation authorities.

B.8.11. Geotechnical Investigation

The requirement for the submission of a Geotechnical Investigation shall be determined
at the optional Pre-Submission Consultation meeting or the Formal Consultation
meeting.

Where pipes within private property are to be conveyed to the City and constructed
within an easement, a geotechnical investigation shall be required to make
recommendations on pipe bedding and backfill.

B.8.12. Fire Flow Analysis

The requirement for a hydrant flow test will be identified at the Formal Consultation. Fire
Flow calculations for the development shall be prepared in accordance with the Fire
Underwriters Survey, 1999 to the satisfaction of the City.

Additionally, a fire flow test is required at all new private fire hydrants.
B.8.13. Water and Wastewater Generation Assessment
A report must be prepared in accordance with Ontario Building Code, Chapter 8.

Wastewater Generation Calculation is to include calculations for any existing uses; plus
calculations for any future uses, all based on the Ontario Building Code (OBC), Part 8
Guide for Sewage Systems.
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C. ROADS
C.1. GENERAL

For development purposes, when designing, roads consideration must be given to the
City of Hamilton Urban Official Plan and Transportation Master Plan. The following road
classifications shall apply:

Arterial Road Describes a road, which functions as a strategic link in the overall
road network of the City. Arterial roads carry relatively large
volumes of short and long distance traffic in and through the City
and provide some access to abutting properties.

Collector Road Describes a road whose function is to provide a connecting road
link between arterial and local roads. Collector roads generally
carry lower traffic volumes then arterial roads and may provide
direct access to abutting properties.

Local Road Provides direct access to abutting properties and carries traffic
predominantly of a local nature.

Classification of roads as major or minor collectors and local residential roads shall be
identified in the City's Official Plan or the Secondary Plan for each planning
neighbourhood. Where no Secondary Plan has been prepared, the General Manager of
Planning and Economic Development shall determine the classification of the roadways,
based on the function of the proposed roadway within the neighbourhood as described
above.

All residential roads within the urban boundary of the City of Hamilton shall be designed
and constructed to urban standards with full municipal services: i.e. concrete curbs with
subdrains, asphalt on granular pavement, concrete sidewalks, catch basins, storm
sewers and street lighting. Residential roads within Urban Settlement Areas may not
have full municipal services and therefore would not be required to be fully urbanized.

Emergency Accesses are not considered to be suitable secondary accesses.
C.2. GEOMETRIC STANDARDS

The geometric design of municipal roads in the City of Hamilton shall conform generally
with the standards set out in the latest edition of the Transportation Association of
Canada (TAC) Geometric Design Guide for Canadian Roads.

Arterial roads except for those roads under provincial jurisdiction are the responsibility
of the City of Hamilton, and all geometric design elements should correspond to the
TAC Geometric Design Guide for Canadian Roads. The City’s Development
Engineering Section should be contacted to verify design criteria for arterial roads.
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Horizontal and vertical alignment shall conform to the minimum geometric standards
outlined below; however, the design shall be checked for conformity with the TAC
Geometric Design Guide for Canadian Roads.

Vertical curves are required for changes in grade greater than 2.0% for local roads and
minor collector roads and 1.0% for major collector roads (except at the crown of the
road through intersections and at the point where the crossfall of the through road
meets with the grade of the intersecting stop street). The minimum length of each grade
shall be 6 m. Cul-de-sacs shall be designed such that there is a minimum 0.75%* gutter
grade around the longest curb.

*If it is not achievable please outline the rationale in your original submission.

For intersection grading, the 2% pavement cross-fall on the through roadway shall be
maintained through the intersection. The crown and cross-fall on the intersecting
roadway shall match the projected gutter line pavement elevation of the through
roadway. For intersections where both roads are either arterial or collector roads, a
minimum crossfall and crown shall be maintained on all approaches.

The minimum curb return radii at intersections shall be 9 m. Larger radii may be
required to accommodate transit and truck traffic at selected intersections. (l.e. major
collector, truck route)

The Consulting Engineer shall design road grades taking into consideration the existing
(and/or proposed) grades of adjoining properties, lot grading patterns, existing and/or
proposed sewer profiles, major overland flow routes and elevations of intersecting
streets, etc.

As a requirement of final clearance, the Consulting Engineer may be required to
incorporate traffic-calming (Section C.4 - Traffic Calming / Closures) methods in the
design of the roadways. These shall be discussed on an individual basis with the City
Planning and Economic Development Department and shall be discussed in Traffic
Impact Studies or Formal Consultation.

Collector and Arterial Roads will be designed in accordance with any applicable
Environmental Assessment and in consultation with the City.

Detail of curb line radii and driveway access locations should be indicated on plans.

The following Table C.1 outlines the Geometric Road Design criteria for various urban
and residential road classifications. It should be noted that the minimum right of way will
be 20 m and be designed in accordance with PED100.01

Table C.1- Geometric Road Design Table

Local Road Minor Collector Major Collector

Geometric Detail Urban Urban Urban
Residential Residential Residential

Min. ROW (m) 20 20 26
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Geometric Detail

Local Road

Urban
Residential

Minor Collector

Urban

Residential

Major Collector

Urban

Residential

Design Speed (km/hr) 50 50 60
Posted Speed (km/hr) 50 50 60
Min. Visibility Curves in Sag (K) 12 12 15
Min. Visibility Curves on Crests 8 8 12
(K)

Min. Horizontal centreline Road 90 95 160

Radius (m) **

** Except at 90° corners at cresce

nts and courts, unles

s otherwise required for traffic calming.

Min. curb radius at intersection

9 9 12
(m)
Pav_emer?t asphalt Width (m) 8.0 8.0 11.0
Residential
Sub-grade cross-fall 3% 3% 3%
Pavement cross-fall 2% 2% 2%
Min. Grade (%) 0.75% 0.75% 0.75%
Max. Grade (%) 6.0% 6.0% 5.0%
Max. Grade for Through Roads o o o
at Intersections (%) 3.5% 3.5% 3.0%
Max. Grade at Stop Roads at o o o
Intersections (%) 2.5% 2.5% 2.0%
Intersection Angle (degrees) 80 to 90 85 to 90 85 to 90
Min. Tangent Length 20 m 20 m 30 m

approaching intersections **

** From curb line of intersecting street, unless otherwise required for traffic calming.

Cul-de-sacs

Pavement

18.0 m Radius (with sidewalk required around bulb)

13.0 m Radius

Local Road

Minor Collector
Rural Residential

Straight-through
Roads

Rural
Residential

Crescents and
Cul-de-sacs

Min. ROW (m) 20 20 26

Major Collector
Rural Residential

Geometric Detail
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Geometric Detail

Local Road

Rural
Residential

Crescents and
Cul-de-sacs

Minor Collector

Rural Residential

Straight-through
Roads

Major Collector
Rural Residential

Radius (m) **

Design Speed (km/hr) 50 60 to 80 80 to 100
Posted Speed (km/hr) 50 50to 70 60 to 80
Min. Visibility Curves in Sag (K) 12 18 25
Min. Visibility Curves on Crests 130 175 250
(K)

Min. Horizontal centreline Road 100 150 2000

** Except at 90° corners at cresce

nts and courts, unles

s otherwise required for traffic calming.

Minimum edge of pavement
radius at intersection (m)

9

12

15

Pavement asphalt Width (m) **

6.7 plus shoulders

6.7 plus shoulders

9.0 plus shoulders

** Rural roads to be designed with roadside ditches for

drainage. No curb and gutter required.

Sub-grade cross-fall 3% 3% 3%
Pavement cross-fall 2% 2% 2%
Min. Grade (%) 1.0% 1.0% 1.0%
Max. Grade (%) 6.0% 6.0% 5.0%
Max. Grade for Through Roads 3.5% 3.0% 3.0%
at Intersections (%)
Max. Grade at Stop Roads at 2.5% 2.0% 2.0%
Intersections (%)
Intersection Angle (degrees) 80 to 90 80 to 90 85 to 90
Min. Tangent Length 20 20 30
approaching intersections
Cul-de-sacs

ROW 18.0 m Radius

Pavement 13.0 m Radius
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Local Road
Geometric Industrial/Commercial Minor Collector Major Collector
Detail Crescents and Industrial/Commercial Industrial/lCommercial
Cul-de-sacs
Min. ROW (m) 26 26 26
Design Speed 60 60 60
(km/hr)
Posted Speed
(kmi/hr) 50 50 60
Min. Visibility 12 15 15
Curves in Sag
(K)
Min. Visibility 8 12 12
Curves on Crests
(K)
Min. Horizontal 110 160 160

centreline Road
Radius (m) **

** Except at 90° corners at crescents and courts, unless otherwise requ

ired for traffic calming.

Pavement 9.25 11.0 14.0
asphalt Width
(m)
Industrial
Sub-grade cross- 3% 3% 3%
fall
Pavement cross- 2% 2% 2%
fall
Min. Grade (%) 0.75% 0.75% 0.75%
Max. Grade (%) 6.0% 6.0% 5.0%
Max. Grade for 3.5% 3.5% 3.0%
Through Roads
at Intersections
(%)
Max. Grade at 2.0% 2.0% 1.5%
Stop Roads at
Intersections (%)
Intersection 80 to 90 80 to 90 85 to 90
Angle (degrees)
Cul-de-sacs

ROW 20.75 m Radius

Pavement | 15.0 m Radius
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C.3. ROAD PAVEMENT DESIGN

The following table summarizes the minimum requirements for pavement structure for different
road classifications:

Binder Course Granular Granular “B”
Top Course Asphalt Asphalt or “A” (Type Il)
Concrete Base (mm) (mm)

RESIDENTIAL ROADS (RURAL AND URBAN)

80mm Superpave

40mm Superpave 9.5, 19.0, (Traffic

Local | (05'a 0 aspnalt | o OGOV C) | 150 300

P PG 58-28 asphalt

cement
cement
40mm Superpave 9.5, 100mm Superpave
(Traffic Category C) 19.0, (Traffic

Collector PG 58-28 asphalt ’ Category C), 150 300

cementp PG 58-28 asphalt

cement in two lifts

COMMERCIAL/INDUSTRIAL ROADS

50mm Superpave 12.5 | 110mm Superpave

FC1, (Traffic Category 19.0, (Traffic
Local D), Category D), 150 375
PG 58H-28 asphalt PG 58H-28 asphalt
cement cement, in two lifts

110mm Superpave

50mm Superpave 12.5 19.0, (Traffic

FC1 or FC2, (Traffic

Collector Category D), F)G(35a8t:>|?2ogyalzp)),h i 150 450
PG 58H or V-28 cement \ :
cement, in two lifts
ARTERIAL ROADS
50mm Superpave 12.5 110mm Superpave
; 19.0, (Traffic
FC1 or FC2, (Traffic Category D or E)
Arterial Category D or E), gory ’ 150 450
PG 58H or V-
PG 58H or V-28 asphalt
28asphalt cement,
cement . :
in two lifts

The final asphalt course on any roadway shall not be placed until:
. Written approval from the Development Engineering Section is received;

59



Comprehensive Development Guidelines and Financial Policies Manual

. A minimum of one year has passed after the placement of the binder course
asphalt;

. At least 80% of the dwellings in the land are constructed;

o Deteriorated base asphalt and/or granular base and concrete curbs and gutters
have been repaired and/or replaced to the satisfaction of the City; and,

o The base course shall be power swept and/or power flushed and free of mud and
debris.

When the surface course is to be placed on a previously laid binder course a tack coat
shall be applied immediately prior to placing the surface course asphalt.

Generally, surface course asphalt shall not be placed before the first day of May or later
than the first day of November. Any deviation of this date shall require the prior approval
of the Manager of Construction (Growth Management Division). Use of warm mix
asphalt is strongly encouraged.

C.4. TRAFFIC CALMING / CLOSURES
C.4.1. Road and Lane Closures

Any anticipated road and lane closures required for underground or above ground
works shall be identified by the Engineer at the initial submission of the Engineering
drawings.

The Development Engineering Section shall confirm the feasibility of road and lane
closures and any requirements that are necessary, including temporary works, the
preparation of detour routes and sign boards, and notification. The approval of a road
closure is subject to the approval of the General Manager, Public Works. The cost of
implementing a road closure shall be borne by the Proponent.

C.4.2. Traffic Calming

The intent of traffic calming measures is to improve the well-being of the community, the
environment, and the economy.

As a requirement of final clearance, the Engineer may be required to incorporate traffic
calming methods in the design of the roadways. Traffic calming measures shall be
discussed on an individual basis with the City Planning and Economic Development
Department as early in the application process as possible and discussed in Traffic
Impact Studies.

The subject roadway must be a local or minor collector roadway. All traffic calming
measures proposed should be identified and recommended within the Traffic Impact
Study for the project site. The Proponent should refer to the City of Hamilton Policy
PWO07150a for needs and justification and appropriate methods of Traffic Calming.

When traffic calming is to be implemented, the following general guidelines should be
adopted:
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. “Through traffic” should be deterred from local streets and routed to major
collectors and/or arterial roads;

. Traffic calming features should be included where the roadway(s) are within in 200
m of a school or park (i.e. raised crosswalks, bump outs, speed humps);

. Emergency vehicle access must be preserved; and,

o Automobile access should be maintained on all streets. Neighbourhood traffic
calming projects should encourage and enhance pedestrian, bicycle and transit
access to neighbourhood destinations.

All traffic calming measures proposed shall be in compliance with the Transportation
Association of Canada (TAC) Manual and will be subject to City approvals.

C.5. ROUNDABOUTS

A roundabout is a type of circular intersection at which traffic enters a one-way stream
around a central island incorporating splitter islands at each leg of the intersection. The
splitter islands guide traffic into and out of the roundabout and provide a refuge for
pedestrians. Its primary functions are for traffic calming, allocation of right-of-way and
increased traffic capacity. Generally, roundabouts are used to connect collectors and/or
arterial roads; however, in some instances they can be used at the junction of a local
road with a collector or arterial road.

The City of Hamilton’s “Installation of Modern Roundabouts Policy, 2008” states that if
new signals are being considered for an intersection, the potential for a roundabout
must also be examined. Reference to this policy shall be made with regards to
screening criteria.

Modern roundabouts will be installed wherever possible, where a study confirms they
are feasible, appropriate and advantageous in terms of traffic flow, traffic safety,
community design functions or environmental considerations, under the following
conditions:

e Capacity or safety problems have been identified at existing intersections
necessitating substantial improvements;

e Traffic signals or all-way stops are warranted or expected to be warranted in the
near future at existing or proposed intersections;

e As part of a larger capital project, suitable intersections are identified as potential
sites; and,

¢ When, through planning approvals, new intersections are to be created.

Additional design and procedure information can be found in NCHRP Report 672 -
Roundabouts: An Informational Guide prepared by the National Cooperative Highway
Research Program (NCHRP). All designs for proposed roundabouts shall be in
compliance with the NCHRP Report 672. For typical layout of a roundabout intersecting
collector roads refer to Figure C-1. All roundabouts shall include provision for an
irrigation system including but not limited to the water service and electrical service. All
roundabouts shall be landscaped. Colorado Spruce is the preferred option when
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planting evergreen trees. Additionally all plant materials shall be salt tolerant. Clump
plantings shall comprise of one species. Soil depth in planting shall be 300mm-500mm.

1% truck apron grade III,— Landscape area
ﬂ'| | (to be confirmed for
each individual drawing)

COLLECTOR

truck apron 3-4m 20mR
truck apron curb is /_ or greater
OPSD-600.050

Modified

e
[=] - o . L 1 o=
\ ¥ - Larger corner lot sizes and building layouts must be considered in initial
zoning/draft plan review to locate driveways in consideration of
splitter islands

L
| 4
'{‘.
iv" - Splitter islands will be provided on all legs with barrier curbs,
maodifications will be considered an local roads if difficulty
encountered with driveway locations

]
streetlight —//']

COLLECTOR
= Entry lane usually 5.0m

- Exit lane usually 5.5m
- Pedestrians cross 6m back of yield line {one car length behind

12x12 daylight — — instrilied cirgle the yield ling)
triangles 29-32m - Use design vehicles B12, B12R, WB12,
— A B12 (school bus) should not use the truck apron
Y
pavement width — f-— yield control line - Grading, landscaping, and streetlight details are required as

6-7m part of the Roundabout approval
- Lighting to meet the requirements of IESNA D6-19-08 and
RP-08, latest revision.

TYPICAL ROUNDABOUT
Gollector | Local Intersection

Iy oF
HAMILTON

e Pubiic Works Depatment

Figure C-1 Typical Roundabout RIGHT-OF-WAY CROSS SECTION

Right-of-way cross sections for municipally assumed roads shall conform to standard
drawings from the Construction & Material Specifications Manual.

C.6. ROAD SUBDRAINS

Subdrains shall be installed continuously below the curb unless soil conditions warrant
otherwise. Any request for reduced subdrain installation shall be accompanied with a
geotechnical report outlining the soil conditions and what impact the reduction of
subdrains shall have on the life of the pavement.

C.7. DAYLIGHT TRIANGLES AND ROAD WIDENING

The City has adopted through its Official Plan designated road allowance widths which
accommodates space for vehicular, pedestrian, transit and cycling movements, and
utilities. A road allowance widening is an acquisition of land adjacent to an existing road
when added to its present road allowance establishes its designated road allowance
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width as stated in the City’s Official Plan. Land required for road allowances are typically
a requirement of development approval as a condition of Site Plan, Consent, or Plan of
Subdivision.

The Official Plan also requires the conveyance of property for appropriate daylight
triangles and corner rounding on existing roads when a property is to be developed or
redeveloped, as a condition of site plan approval, consent, or plan of subdivision
approval. In accordance with City Standards based on the intersecting roadways of the
functional road classification, daylight triangles at intersections shall generally be as
follows:

e Local to local roads: 4.5 m x 4.5 m triangle;

e Collector to local or collector Roads: 9 m x 9 m triangle;

e Arterial to collector or arterial (Urban): 12 m x 12 m triangle; and,

e On various major road corridors 15 m x 15 m triangles are required.

C.8. CURBS

All roadways shall be constructed with barrier curb and gutter (OPSD 600.040 or OPSD
600.070) in accordance with current City Standards.

In the event that weather conditions do not permit concrete curb and gutter construction,
a wider paved roadway will be permitted. The width of the roadway shall be extended a
minimum of 0.5 m on each side. The cross section of the widened pavement shall
conform to the cross section of the roadway. Curb and gutters shall be constructed
within one year of the completion of the binder course asphalt. A minimum of 1.0 m of
the paved roadway shall be removed upon installation of the curb and gutter (i.e.
minimum 0.5 m asphalt repair adjacent to curb and gutter) and binder asphalt placed to
the specified thickness.

Curb depressions are required at every driveway and at each intersection for wheelchair
ramps. Curbs shall not be cut by mechanical means to provide a curb depression.
Temporary curb cuts provided during construction of dwellings using mechanical means
shall be removed prior to installation of final asphalt course and replaced with a proper
driveway curb depression. Should any driveway depressions be improperly located,
then repairs may be made by removing those sections and replacing them with required
curb and gutter sections. The concrete capping of a depressed curb shall not be
permitted.

Generally, concrete curbs and gutters shall not be placed after November 15th.
Any deviation of this date shall require the prior approval of the Manager of
Construction (Growth Management Division).

C.9. BOULEVARDS

All boulevards areas will be sodded with No. 1 nursery sod including a minimum
thickness of 150 mm preferred of topsoil. The topsoil shall be screened clear of all
stones in excess of 25 mm, debris and woody material and shall be free of noxious
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weeds, etc. to the satisfaction of the City. The topsoil overlaid with sod will provide a
total topsoil / turf thickness of approximately 175 mm and maintain a 2% cross-fall within
the boulevard.

Sod shall comprise Fine Fescue / Kentucky Bluegrass nursery sod containing 60% -
70% Kentucky Bluegrass and 30% - 40% Creeping Red, Chewings or Hard Fescue as
specified by the Nursery Sod Growers Association of Ontario (NSGAO). Sod shall be
placed with sufficient density such that surface soil is not visible and shall be placed to
match existing adjacent elevations at all edges. All sod shall be machine rolled after
placement.

C.10. SIDEWALKS

Concrete sidewalks shall conform in composition and dimensions to the City of Hamilton
Construction and Material Specifications Manual and the current Ontario Provincial
Standards. The sidewalk width shall be in accordance with the City’s Pedestrian Mobility
Plan, Table 16 - Context Area Sensitive — Recommended Sidewalk Clear-Zone Widths,
with maximum cross-fall of 2%. Refer City of Hamilton Standard Drawing RD-103. In no
instance should sidewalk widths be less than 1.5 m.

Sidewalks are required on both sides of all roads in accordance with City Policy and
Hamilton Pedestrian Mobility Plan.

Generally, concrete sidewalks shall not be placed after November 15th. Any deviation of
this date shall require the prior approval of the Manager of Construction.

C.10.1. Sidewalk Transitions

On continuation of existing streets where sidewalks have already been installed at a
different location, the City's Development Engineering Section shall be consulted to
determine the off-set from the curb and transition between sidewalks. Proponent must
comply with the most current wheel chair ramp and curb ramp requirements and include
tactile warning surfaces

C.10.2. Private Sites
Sidewalk design for private sites shall incorporate the following design elements:

Barrier-Free Design and Urban Braille

e Sidewalks shall have a minimum 1.5 m unobstructed width to allow for people in
wheelchairs to move easily and for snow accumulation in winter months;

e Pedestrian routes shall be level and have non-slip and non-glare textured surfaces.
It is preferable to have grades on pedestrian routes between 1% and 3%;

e Pedestrian crossings shall be flush with the adjoining sidewalk and marked with
bright white lines or made with contrasting materials and colours;

e Ramped curbs and ramped building entrances should be avoided and minimized
through attention to grade changes in site design;
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e Ramps shall be provided to Ontario Building Code requirements where grade
changes cannot be avoided. A clear pathway shall be provided with handrails and a
non-slip surface;

e Shall be constructed with 125 mm Concrete and 150 mm Granular ‘A’ base; and,

e Sidewalks shall be constructed as per City of Hamilton Standard Drawing RD-103
and shall comply with the City’s Barrier Free Design Guidelines.

Site Circulation

A well-defined and continuous pedestrian system shall be developed on each site with
connections to the public street, parking areas, surrounding buildings and pedestrian
amenity areas. Primary pedestrian connection shall be distinguished from secondary
pedestrian connections through such measures as differing sidewalk widths and paving
materials.

Multiple Units

Sidewalks shall typically be included along both sides and at minimum one side of the
internal road and lead to the municipal sidewalk.

Refer to City of Hamilton Site Plan Guidelines, 2003 for more information.

C.11. WALKWAYS

Public walkways shall be identified at the time of draft plan of subdivision and shall be
conveyed to the City as a public highway. They shall be constructed within the limits of
the project by the Proponent. The minimum width of a public walkway right-of-way shall
be 6m.

Walkways typically shall consist of a 2.0 m wide concrete sidewalk centered in the
walkway right of way. Remaining portions between the sidewalk and fence shall be
sodded. If the walkway also acts as a major overland flow route and/or access to a
SWNM facility, requirements, including right-of-way width, shall be to the satisfaction of
the City.

All public walkways shall have a 1.5 m high black vinyl coated heavy duty commercial
grade (9 gauge metal) chain link fence placed 100 mm inside the City property line.
Separating the walkway from private property, in accordance with OPSD 972.130 with a
mesh size of 38 mm where it abuts single family dwellings.

Vehicle barriers shall be installed at each end of the public walkway as per City and
Public Works Department Standards to discourage vehicular traffic through the
walkway. The vehicle barrier would be a bollard. Generally, there are two bollards at
each end of the walkway.

Walkway lighting, where required, shall be designed and installed in accordance with
Appendix R — Sidewalk and Roadway Lighting Guideline.
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C.12. MULTI-USE TRAILS

Development Guidelines and Maintenance Standards for multi-use trails are provided in
the Hamilton Recreational Trails Master Plan with focus on 2.3 Trail Design
Construction Considerations, 2.7 Trail Hierarchy and Surfacing, and 3.4 Managing
Trails and Maintenance Expectations. These standards are intended to apply to City of
Hamilton sponsored and co-sponsored “off-road” multi-use recreation trails. Where trails
are operated by Hamilton trails systems partners, the standards which apply will be
those developed and approved by that partner. The partners will be encouraged to
utilize the City of Hamilton standards where appropriate to ensure integration of both
systems.

The Proponent has the option to design, Engineer and construct all Multi-use trails,
including finished surfacing, which have been identified in the approved Draft Plan of
Subdivision.

Multi-use trails shall be graded and constructed for that stage of the subdivision by the
Proponent within one year of registration or servicing whichever occurs first.

The Proponent shall ensure that all tree protection fencing and siltation control fencing
is located in such a manner as will allow the grading, construction and surfacing of the
Multi-use trails as an integral part of the subdivision grading process.

e All detailed grading and construction details for Multi-use trails shall be approved by
the City;

e Multi-use trails are primarily a recreational facility but can be used as a non-
vehicular traffic route providing city wide, off road transportation routes for walking
and cycling;

e Multi-use trails shall be fully accessible and barrier free where possible;

e Multi-use trails connect parks and open space within subdivisions and provide
connections to other neighbourhoods of the city;

e Multi-use trails also serve as maintenance vehicle access routes through parkland,;
and,

e These trails shall be located throughout the City, including Parks, Stormwater
management lands or other lands which facilitate the development of the city wide
community trail system. Trails shall be identified for all new development, as
approved by the City.

The trails shall be designed in accordance with the following requirements:

Grade

e 5% maximum (8% may be allowed for limited distances of steep slopes); and,
e Primary accessible trail routes shall be 5% maximum.
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Cross Slope

o 2% preferred,;
e 2% maximum where trail grade exceeds 4%, and,
e 4% maximum.

Width

e Class A — trail width of 6.0 m;

e Class B — trail width of 3.0m to 4.0 m;

e Class C - trail width under 2.0 m; and,

e 1.0 m grassed shoulder shall be provided on either side of the trail.

Excavation

The existing topsoil layer shall be removed to the depth required to reach underlying
granular or other soils which can be compacted to a minimum of 95% Standard Proctor
Density. A minimum excavation depth of 300 mm is required to provide for granular
base course material installation. Soil deemed unsuitable by the City shall be removed
to additional depths as required and replaced with Engineered fill, compacted to 95%
Standard Proctor Density. Excavation shall not be permitted in woodlands or other
areas where damage to tree roots or other vegetation would occur in accordance with
applicable approvals. Filling enly—with an approved trail surfacing detail may be
acceptable in some unique scenarios and will be considered on a case by case basis.

Drainage

Concentrated surface runoff shall not be directed across or along the trail surface.
Swales or culverts shall be provided within the trail corridor.

Surfacing
Trail surfaces have been classified in three categories as follows:

. Type 1 — asphalt concrete (Year-Round Use);
. Type 2 — granular/limestone on granular (Seasonal Use); and,
. Type 3 — native soil/woodchips (Seasonal Use).

Typical Pavement Designs (Design Guide for Bikeways, Page 14)
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Table C.2- Multi-Use Trail Design Table
Type 1 Type 2

50 mm HL3 asphalt 40 mm limestone screening
150 mm Granular ‘A’ 100 mm Granular ‘A’
150 to 300 mm Granular ‘B’ as required 300 mm Granular ‘B’ as required
OR OR
100 mm Concrete 2 aggregate lifts on surface treatment
100 mm Granular ‘A’ binder
100 mm Granular ‘A’
150 to 300 mm Granular ‘B’ as required

Signage

All Multi-use trails shall be provided with signage acceptable to the Public Works
Department.

Barriers

Short staggered swing gates and standard park gates are required at all intersections
with roadways or other vehicle routes to control traffic and promote user safety.

C.13. PRIVATE ROADS

When private roads are required which will not be dedicated to the City in the future, the
following standards shall apply:

The following minimum standards apply to private road pavement structures:

Table C.3- Private Road Design Table
Residential Commercial

40 mm Surface Asphalt 40 mm Surface Asphalt
Asphalt 50 mm Binder Asphalt 100 mm Binder Asphalt

300mm Granular ‘A’ base 300 mm Granular ‘A’ base
Concrete 125 mm Concrete 200 mm Concrete

150 mm Granular ‘A’ base 150 mm Granular ‘A’ base

Geotechnical report recommendations will supersede the above minimum standards
only in the event that recommendations are equivalent to or greater than the above
minimum pavement structures.

Drainage shall be intercepted in advance of the public right-of-way.
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Fire Access

The geometric design of private roads shall conform to standards set out in the Ontario
Building Code. Specifically with respect to fire access, the following key parameters can
be found in Section 3.2.5.6 “Access Route Design” of the Ontario Building Code:

A portion of a roadway or yard provided as a required access route for fire department
use shall:

e Have a clear width not less than 6 m, unless it can be shown that lesser
widths are satisfactory;

e Have a centerline radius not less than 12 m;
e Have an overhead clearance not less than 5 m;

e Have a change of gradient not more than 1 in 12.5 over a minimum
distance of 15 m;

e Be designed to support the expected loads imposed by firefighting
equipment and be surfaced with concrete, asphalt or other material
designed to permit accessibility under all climatic conditions;

e Have turnaround facilities for any dead-end portion of the access route
more than 90 m long; and,

e Be connected with a public thoroughfare.

All standards of the Ontario Building Code shall apply to the design of private roads and
compliance with all elements of the Ontario Building Code is required for private road
design.

Emergency Access is not considered to be a suitable secondary access.
Waste Collection

In order to receive municipal waste collection service, private roads in the City must be
a minimum of 6.0 m wide and have the necessary road surface strength to
accommodate waste collection vehicles. Road layout must be designed to permit the
continuous forward movement of collection vehicles, including the radius of a cul-de-sac
turning circle. Collection vehicles will not operate in reverse to collect waste from
individual stops.

The Proponent is to employ all means reasonable to accommodate municipal waste
collection to the proposed development. Municipal waste collection requirements and
minimum standards can be found in the Solid Waste Collection Design Guidelines for
Developments. The site function accommodating waste collection vehicles must be
proven utilizing AutoTurn or similar software. In addition, all city by-laws and provincial
regulations must be adhered to.
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C.14. BIKE LANES (DELINEATED ON ROAD)

Bicycle lanes shall have the same structural standard as the road base. Bicycle lanes
have a variety of design consideration including buffers, marking options, etc. For
typical cross-section refer to Ontario Traffic Manual Book 18.

For additional details relating to bike lane design and planned routes refer to the City of
Hamilton Cycling Master Plan.

C.15. CUL-DE-SACS

The maximum number of dwelling units that will be allowed to be serviced with one road
access is 100. If a proposed plan of subdivision is for more than 100 dwelling units
(including potential units in multi-residential blocks). A road providing secondary access
shall be provided to the satisfaction of the City.

The minimum gutter grade is to be 0.75%. The design road grade on the cul-de-sac
shall be such that the drainage is directed away from the end of the cul-de-sac and
towards the beginning of the bulb area unless otherwise approved by the City. If this is
not achievable, Proponent needs to outline the rationale and submit with the first
engineering submission.

All cul-de-sac construction works that are temporary in nature are to be constructed to a
permanent standard.

For details and specifications regarding cul-de-sacs, refer to Section C.2 - Geometric
Standards.

All local roads which permanently terminate at one end (dead end streets) shall be
provided with a turning circle (cul-de-sac) of sufficient area to enable the turning of
garbage trucks, snow removal equipment and emergency vehicles. For residential
purposes, an 18.0 m minimum radius is required for road allowance with a minimum
pavement radius of 13.0 m. For industrial and commercial purposes, a 20.75 m
minimum radius is required for road allowance with a minimum pavement radius of 15.0
m.

For typical layouts refer to City of Hamilton Standard Drawings RD 116.01-116.04.
C.16. INTERSECTIONS & PEDESTRIAN CROSSINGS

In accordance with the Barrier — Free Design Guidelines (Sections 6.5 and 5.1.5),
wherever possible, crosswalks shall have suitable wheelchair curb ramps at each end of
the crosswalk as per OPSD 310.030. In addition, tactile warning strip requirements at
wheelchair curb ramps are required as per the Ontario Traffic Manual, Book 15.

The crosswalk shall not contain maintenance hole covers, storm gratings or other
obstacles that limit free movement and where catch basins are necessary they should
be positioned wherever possible on the upstream side of the crosswalk.
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Pedestrian crossings shall be designed in accordance with the Ontario Traffic Manual,
Book 15.

C.17. ON-STREET PARKING REQUIREMENTS

New residential development shall provide adequate, convenient on-street parking
within the right-of-way for all residences with direct access, while ensuring road safety,
in accordance with the following criteria.

The Proponent shall submit an On-Street Parking Plan for all lots or blocks within the
plan intended for street-fronting residential development. Submission of the On-Street
Parking plans are subject to the following timing:

o Prior to Draft Approval (part of what's deemed as a Complete Submission); and,

. Post Draft Approval (the final parking plan is approved as part of approval of the
Engineering submission).

Temporary signage shall be erected by the Owner prior to first occupancy to indicate
the locations of all on-street parking restrictions on all municipal streets.

Number of On-Street Parking Spaces

The number of parking spaces shall reflect land use efficiency. It shall be of a minimum
ratio of 0.4 parallel on-street parking spaces for every one residential unit and for each
phase of development, while providing reasonable walking distance. Parking space
plans shall be disclosed and provided at the draft plan stage. Consideration will be
given to adjusting the minimum ratio when there are double wide driveways for single
family dwellings.

Location of On-Street Parking Spaces

Parking spaces should be located at the prescribed ratio in accordance with the
following to ensure road safety and efficient land use:

e Within the street block containing the units and/or on either side of an
abutting intersection street within the flankage of the corner lot;

e On one side of the street only;

e A minimum of 0.5 m setback from either side of the driveway ramp / curb
opening;

e A minimum of 9 m from an intersection (15 m where there are traffic
signals), as measured from the point of intersection formed by the
projection of the curb lines or edges of pavement where there is no curb;

¢ Not permitted across from a “T” intersection;
e Not permitted within 1 m of a bus stop;

e Not permitted within 3 m of a fire hydrant;

¢ Not permitted along school frontages;
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¢ Not permitted along park frontages; and,

e Not permitted in front of a midblock pedestrian walkway or trail which
continues on the opposite side of the street.

Size of On-Street Parking Spaces
On-Street parking spaces shall be shown in accordance with the following:

e The width of each parking space shall be 2.4 m;

e Where there are two or less tandem parking spaces provided, the length of
each on-street parking space shall be 5.5 m; and,

e Where there more than two tandem parking spaces provided, the length of
each internal on-street parking spaces shall be 6.7 m.

Alternatives to the Provision of On-Street Parking

In cases where the required parking cannot be achieved, the following alternatives will
be taken in consideration:

e Increasing lot size;

e Increasing the length of driveways (may include lots with detached
garages);

e More high-density development with its own parking facilities;

e Community parking area;

e Proximity to transit; and,

o Walkability.

C.18. TRAFFIC CONTROL - SIGNS & PAVEMENT MARKINGS
C.18.1. Street Name Signs

The Owner shall pay the cost of all street name signs required for each street
intersection created by registration, or stage of registration, of the Draft Plan. The City
shall supply and erect all street name signs at locations satisfactory to the City.

C.18.2. Signage

The City of Hamilton shall install all signs on all roads within the City. The Proponent will
be required to make cash payment for signs in the Subdivision Agreement.

The 2017 fees are $1,600.00 per intersection for all way stop signage. For a
neighbourhood traffic circle the fee is $7,500.00 and for single lane roundabouts the fee
is $15,500.00. These fees are subject to change without notice. The fees include both
traffic and nameplate signs.
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C.18.3. Open Space Signs

Open Space signs shall be provided as required in conformance with the Parks & Open
Space Development Guide.

C.18.4. Pavement Markings

Unless otherwise agreed to by the City, the Proponent is responsible for all costs
associated with design (base road surveying, Engineering, traffic signal design and
pavement marking) and construction of intersections controls for development related
projects.

C.18.5. Traffic Signals

The City’s Traffic Signals Systems staff, will supply and install signal hardware including
signal utility poles, signal heads, arms, controller, wiring, pavement markings and signs.
The cost of this labour and materials is the applicant's responsibility.

For subdivision requiring the design of traffic signals and pavement markings the
consultant retained shall be to the satisfaction of the City’s Public Works Department
and will be responsible to complete the design submission to approximately 85%
completion at which point the City staff will finalize the design. Pavement markings shall
be prepared to the satisfaction of the Manager of Traffic Operations and Engineering.

Refer to City of Hamilton Traffic Signal and Pavement Marking Design Drawings (2009).
C.19. DRIVEWAY ENTRANCES
Driveway aprons shall be concrete throughout the subdivision.

Driveway curb depressions shall be built to accommodate the driveway width plus 0.45
m on each side of the driveway measured at the gutter line. The maximum width of the
curb depression, measured at the gutter line, shall be 4.5 m for a single driveway and
7.0 m for a double driveway.

The maximum permissible design grade for any driveway shall be 7.0%. The minimum
driveway grade shall be 2.0%.

The following minimum standards apply to driveway entrances within the Municipal
Right-of-Way:

Table C.4- Driveway Apron Design Table
Residential Commercial

125 mm Concrete 200 mm Concrete
150 mm Granular ‘A’ base 150 mm Granular ‘A’ base

Concrete

The above standards shall be provided at all driveway entrances located within the
Municipal Right-of-Way unless otherwise specified in a geotechnical report.
Geotechnical report recommendations will supersede the above minimum standards
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only in the event that recommendations are equivalent to or greater than the above
minimum pavement structures.

Driveway entrances to multi-family blocks and commercial entrances shall be in
accordance with City access permit requirements and shall be asphalt as per City
Standard Drawings. Non-residential driveway approaches shall have:

e A depressed curb along the road and the entire width of the approach;
e Sidewalks shall be poured through the driveway approach;

e Concrete curb returns on the sides of the asphalt approach are not
permitted in the road allowance; and,

e  Minimum 6.0 m curb return radius.

On arterial roads that have not been constructed to the ultimate urban cross-section at
the time of approval of the Engineering drawings, there shall be a provision for the
installation of a driveway culvert at the roadside ditch. The minimum length of driveway
culvert shall be 9.0 m for single driveways and 11.0 m for double driveways and the
minimum diameter shall be 450 mm.

Sidewalks are poured through driveways unless it is a signaled intersection. Driveways
must not be located within intersections or possible crosswalk locations.

Refer to standard drawings RD-106 — RD-109.

C.20. NOISE ATTENUATION
C.20.1. Requirements for Approval of Noise Attenuation

Where it is a requirement of final clearance of the Draft Plan for the Owner to undertake
a noise study for submission to, and approval by the City, and where an approved noise
study requires mitigation measures that will affect the grading of the Land, the Owner
shall include the specific measures to be implemented on the Final Grading Plan.

All Noise Studies shall be prepared by a qualified noise consultant, who upon request
by the City, may be required to demonstrate the following:

. Demonstration of thorough knowledge/understanding of MOE-CC NPC-300
requirements (e.g. certificate showing that the individual has successfully
completed a Ministry of Environment (MOE-CC) course in Acoustical Technology
in Land Use Planning, or its equivalent);

o Sample of three substantive Noise Studies completed by the individual within the
last two years, preferable for sites in the City of Hamilton, demonstrating
knowledge of appropriate study content, calculation methods, and noise
attenuation recommendations;

o Thorough knowledge of the Noise Assessment Policy for Roads;

. Proof that the individual is a Professional Engineer (P. Eng.), or Registered
Professional Planner (R.P.P.); and,
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J Proof of Professional Liability Insurance carried by the consultant in an amount
satisfactory to the City, as amended from time to time.

It is the responsibility of the individual consultant to advise the City of any change in
status related to the above qualifications.

Where the requirement for a Noise Study is identified a traffic volume forecast shall be
based on a minimum forecast of ten years after the construction of the development,
with the intent being ten years post occupancy of the homes impacted by road noise.

A Noise Study shall include the following:

Table C.5- Noise Study Report Requirements

Required Item:
Title Page

Required Content:

« details of Proponent
= location of site
« development application reference number(s) for the

site

« “Prepared by” (including signature)
= qualification to submit report (e.g. P.Eng.)

Table of Contents

« list of sections
= list of figures and tables
« list of appendices, which should include: General

Procedures and Adjustments, Sample Sound
Calculations, Road Traffic Data / Level of Service
Volumes

Introduction

« purpose of study
« location of site
« development application reference number(s) for the

site

« brief description of the proposal including lot layout, lot

numbers, and unit numbers

« surrounding / abutting land uses
= overview of physical features
« identification of all potential noise sources (the noise

consultant is responsible for confirming the noise
sources identified by the City at the Formal Consultation
Meeting and identifying any additional sources)

= scaled plan showing all noise sources noted above

MOE-CC Criteria

= sound level criteria as noted MOE-CC Publication NPC-

300 Noise Assessment Criteria in Land Use Planning
(for OLA'’s and indoor areas)

Detailed Noise Analysis

« all assumptions used in the Noise Study to calculate

noise levels (traffic data, posted speed, # of lanes, etc.)

« noise prediction method (e.g. follow MOE-CC

requirements)

« a table and a concise summary of predicted noise levels

for outdoor and indoor living areas at appropriate
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Required Item: Required Content:

receiver locations (shown on plan) with and without
noise mitigation

« recommendations concerning the need for noise
attenuation measures, such as, noise barriers, central
air, forced heating and other building components, as
required by unit / block

« recommendations concerning of the need for noise
warning clauses

Assessment of Non-Barrier | = identification and assessment of non-barrier alternatives

Alternatives (if required) « rationale for proposing non-barrier methods

Noise Mitigation « If a barrier is proposed for noise attenuation:

Requirements (if proposed) | = rationale for proposing a noise barrier instead of non-
barrier alternatives

« economic, planning and Engineering justification for the
use of a wall or berm

= barrier height table

= typical and worst-case cross-sections, at an appropriate
vertical and horizontal scale, which clearly show the
barrier, the noise source, the noise receiver, and
property limits

« cross-sections must clearly show that the proposed
noise wall

= a plan of the area subject to noise attenuation
measures, showing location of cross-sections, final
grades, and elevations of the edge of pavement, noise
source, noise receiver and noise attenuation features

« drainage details that could affect the implementation of
noise control measures

= specification of the type, surface density and location of
the proposed barrier

« consideration of the impact on existing trees from
construction of a noise wall or berm (e.g. damage to
root zone, trees destroyed) and reference to a related
Tree Saving Plan

« If indoor noise attenuation measures are proposed:

« provide building component, acoustic insulation, window
glazing tables

Warning Clauses (if « If required, provide recommendations for the inclusion
required) of warning clauses on title (as per standard wording as
NPC300 provided in Section 14.1 in the MOE-CC Publication

Noise Assessment Criteria in Land Use Planning:
Requirements, Procedures and Implementation
(October 1997) or any amendment thereof.
Implementation « dictated through the approval process

Requirements = may entail a certification from the noise consultant that
the required noise mitigation measures are in the
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Required Item: Required Content:

building plans and are installed appropriately

Conclusions and « summary of all recommendations required for noise
Recommendations attenuation

« statement indicating the feasibility of the implementation
Figures « Figure — location of site

« Figure — plan, subdivision / site plan

« Figure — identify site in relation to noise control lines for
John C. Munro Hamilton International Airport

« Figure — identification of receptors, proposed mitigation
(noise barriers) on subdivision plan / site plan that
includes proposed final grading details

« Figure — details of noise barrier (s) / cross-sections

When the need for a Noise Study is identified, a minimum of four copies of the noise
study shall be submitted by the Proponent.

When the Noise Study is considered acceptable by the City, the owner / applicant will
be notified and the appropriate conditions will be identified by City staff through the
development application approval process.

The recommendations of an approved Noise Study submitted prior to registration of a
Plan of Subdivision will be considered relevant for three years. If the subdivision plan is
not registered within that time, the Proponent will be responsible for re-evaluating noise
levels using current data and updating the Report prior to registration.

C.20.2. Noise Barriers

Noise barriers shall be implemented as a condition of development approval and
supported by the completion of an approved noise study in accordance with MOE-CC
requirements. Noise barriers can be constructed with earth berms (preferable), walls /
fences, or a combination of the two. If the required height of the barrier exceeds 3 m, it
is recommended that a berm / wall combination be used. Material specifications for
noise control require that the minimum surface density be 20kg/m3 be of continuous
construction and be free of gaps and cracks within or at the ends.

Barriers required as a condition of development approval adjacent to the LINC or Red
Hill Valley Expressway must be constructed using Durisol brand barriers if walls are
being proposed; whereas walls adjacent to provincial freeways must be a concrete type
of material. Noise barriers abutting other City roads can be made of wood.

Noise barrier design shall consider the materials used in adjacent developments along
the corridor.

All noise barriers with the exception of barriers along the LINC and Red Hill Valley
Expressway shall be placed on private property.
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Recognizing the complementary function of noise barriers (i.e. for privacy), a minimum
effective noise barrier height of 1.8 m shall be required by the City, unless otherwise
approved.

The following criteria shall be used to determine the location of a noise barrier unless
otherwise justified:

o Where the noise barrier is a wall, it shall be located entirely on private property;

. Where the noise barrier is a berm or a berm / wall combination, it will be located
entirely on private property, unless otherwise approved by the City;

. Side slopes of berms adjacent to a roadway will have a boulevard side slope no
steeper than 3:1 (horizontal : vertical) unless otherwise approved by City staff,
and,

o Where noise attenuation structures are interrupted, such as in the case of a
walkway and/or property line, staggering of the barrier and/or barrier returns are
required with a minimum two to one length to opening ratio.

The materials, design and detailed location of any proposed barrier shall be to the
satisfaction of the City. Environmental Services Division, Public Works Department shall
approve all plant material and irrigation systems.

Where a noise wall(s) is to be located adjacent to the Redhill Valley Parkway or the
Lincoln M. Alexander Parkway, it shall be located within the City road allowance and
shall be of a concrete type material.

Where a noise wall(s) is located adjacent to a Provincial highway, the noise wall shall
be of a concrete type material.

A noise barrier(s) shall be installed prior to occupancy to the satisfaction of the City,
unless otherwise approved.

C.21. ENTRANCE FEATURES

Entry features shall be implemented according to any relevant Secondary Plans,
Neighbourhood Guidelines, and/or other Area Specific Guidelines. A Proponent 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 Proponent will
be required to enter into an Agreement with the City for the construction and
maintenance of entrance features within the Subdivision Agreement. Such Agreement
shall include perpetual maintenance fee to reflect future costs. It is highly recommended
to install entry features on private property.

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

The Proponent shall provide a payment for perpetual maintenance fees and securities
in accordance with the Subdivision Agreement for entrance features on public land.
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The City reserves the right to remove all or any element of the entrance feature at its
discretion.

Entrance features shall be located within the public road allowance in centre median
islands, or on private property where located adjacent to daylighting triangles. The
features shall be designed to maintain proper sight distances and turning movements at
driveway assesses and intersections. The design of the entrance shall be submitted for
approval to the City.

All tree planting for entrance features will meet all tree and soil habitat zone
requirements identified in the Forestry By-Laws pertaining to Street Tree Planting, as
well as the specifications for trees, shrubs & flowers located in Appendix E — List of
Approved Plant Species.

C.22. FENCING

Fencing shall conform to the City of Hamilton Fence By-law, By-law No. 10-142.
Fencing details shall be provided in accordance with the City of Hamilton Site Plan
Guidelines, Appendix 18 — Fencing Details, 2003.

Where required as a condition of development approval, the Proponent shall construct a
1.5 m high black vinyl coated heavy duty commercial grade (9 gauge metal) chain link
fence adjacent to City owned property. The fence shall be installed so that the fence
posts are located approximately 100 mm within City owned property and private
property and shall be in accordance with OPSD 972.130 with a mesh size of 38 mm
where it abuts single family dwellings.

Fences required to provide a separation between private and public property
include:

o Parks, Open Space, Woodlots, ESAs, creek blocks, etc.;

° Walkways;

. Public Infrastructure (i.e. Pumping stations); and,

o Fencing regulation and requirements for the protection of public infrastructure take
priority over other types of fencing.

Storm Water Management Facilities:

o All facilities between private and public property; and,
. All temporary facilities must be fenced.

Privacy/Decorative Fences

Fencing shall generally be required as condition of approval:

o Privacy fences where Residential lands abut commercial or industrial lands, or
institutional developments; and,

J Decorative Fence where Residential lands with reverse frontages or “window”
roads abutting arterial roads.
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Every fence on a corner lot:

o Within a front yard shall have a maximum height of 0.91 m (3 ft);
o Within an interior side yard shall have a maximum height of 2.44 m (8 ft);
o Within an exterior side yard or rear yard shall have a maximum height of:

- 0.91 m (3 ft) if less than 1.5 m (5 ft) from the exterior side lot line or less than
40m
(13 ft) from the nearest edge of the travelled portion of the road;

- 1.82 m (6 ft) if at least 1.5 m (5 ft) from the exterior side lot line but less than
4.57m
(15 ft) from the exterior side lot line;

- 2.44 m (8 ft) if at least 4.57 m (15 ft) from the exterior side lot line;

J Within a corner visibility triangle or driveway visibility triangle shall have a
maximum height of; and,

o Shall not be located or constructed so as to block access to private or public
driveways and parking spaces.

C.23. STREETSCAPE AND LANDSCAPING

For private sites refer to the City of Hamilton Site Plan Guidelines, 2003 for the relevant
policies, otherwise streetscape shall be based on standard R.O.W sections and the City
of Hamilton Street Tree Planting Policy.

Requirements from approved Secondary Plans and Special Policy Areas may specify
additional details.

C.24. BUS STOP LANDING PAD

All bus stop landing pads, where required shall meet the Transit Bus Stop Accessibility
Criteria Guidelines.

C.25. STREET FURNITURE

All street furniture shall meet the criteria outlined in the Co-ordinated Street Furniture
Guidelines.
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D. WATERMAINS
D.1. DESIGN GUIDELINES
D.1.1. General Requirements

All watermains and appurtenances shall be designed and constructed in accordance
with the current City Standards, MOE-CC guidelines, Ontario Provincial Standards and
Specifications and American Water Works Association standards and specifications.
Should conflict between these specifications and these guidelines occur the Manager of
Development Engineering will determine the applicable standard.

Available information regarding existing pressures and flows at key nodes in the
neighbourhood shall be made available to the Consulting Engineer by the City. A
request for this information shall be made to the Development Engineering Section.

D.1.2. Location

Generally, watermains shall be located in the pavement 1.0 m from the edge of asphalt.
Property line off-set for watermains shall be in accordance with the City’s approved road
cross-section. In all normal cases, the watermain should be located such that there is a
minimum of 2.5 m horizontal separation from the nearest sewer.

Under unusual conditions, where a significant portion of a watermain will be in rock, or
where it is anticipated that severe dewatering will occur or where congestion with other
utilities will prevent a clear horizontal separation of 2.5 m from a sewer, the City’s
Development Approvals Section should be consulted to obtain permission to install the
watermain closer to the sewer and to confirm process for approval. Under such
conditions, the elevation of the crown of the sewer must be a minimum of 0.5 m below
the invert of the watermain. Where this vertical separation cannot be obtained, the
sewer shall be constructed of materials and joints that are equivalent to watermain
standards of construction and shall be pressure tested in accordance with Section D.4 -
Commissioning / Acceptance and Assumption Process.

D.1.3. Size and Layout

The following are the minimum size requirements:

Residential Areas — 150 mm diameter minimum (50 mm diameter copper around cul-de-
sac)

Industrial Areas — 200 mm diameter minimum
Developments, and phases of developments, shall provide two watermain feeds where

practical. Generally, if more than 100 lots are serviced by one watermain feed, a second
watermain feed shall be required. The watermain distribution layout shall be discussed
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with the City's Development Engineering Section prior to finalizing the Engineering
submission. The City may waive this requirement where two watermain feeds are not
practical (or cost prohibitive).

A watermain hydraulic analysis report will be required in accordance with MOE-CC’s
Watermain Design Criteria to confirm acceptable sizing of watermains, along with duly
filled “Watermain Design Checklist” available from the City’s Public Works Department.
The Consulting Engineer shall also complete Part 2 of Form 1.

The report shall also identify and put in place interim procedures to maintain water
quality prior to full build out. The procedures may consist of the following (as described
in Section A.10.6 - Interim Water Quality):

o Temporary looping;
o Temporary flushing station; and,
J Maintenance flushing program.

D.1.4. Depth of Cover

The minimum depth of cover for all new watermains shall be 1.6 m measured from the
top of the pipe to the road elevation. For rural cross-sections, where the watermain may
be located near the roadside ditch, the design shall be reviewed to ensure that there is
a minimum of 1.6 m cover over the watermain. The maximum depth of cover allowed for
existing or proposed watermains is 3.0 m. Depth of cover at valves shall be reviewed on
an individual basis to ensure that the operation of the valves is not compromised by
excessive depth.

D.1.5. Domestic and Fire Flows Demand Design Flow

The domestic demand design flows shall conform to the latest edition of the Ontario
Ministry of the Environment’s “Guidelines for the Design of Water Storage Facilities,
Water Distribution Systems, Sanitary Sewer Systems and Storm Sewers”.

Fire flows shall be determined in accordance with the Fire Underwriters Survey (FUS
1999).

D.1.6. System Pressures

The maximum operating pressure shall not exceed 700 KPa. Where pressures in
localized areas are above this level, pressure reducing valves shall be installed.

The distribution system shall be sized to meet peak demands. Under simultaneous
maximum day and fire flow demands, the pressure shall not drop below 140 KPa.
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D.1.7. Sewer Conflicts and Crossings

Generally, the watermain shall cross above sewers with sufficient vertical separation
(250mm minimum) to allow for proper bedding and structural support including gap for
maintenance.

When there is conflict with the elevation of the sewer and the watermain such that the
watermain cannot pass over the sewer, then the watermain shall be designed such that
it passes under the sewer subject to the following conditions:

e Minimum vertical separation of 500 mm between the bottom of the sewer pipe and
the top of the watermain;

e The watermain shall be lowered below the sewer using vertical thrust blocks and
restrained joints;

e The length of the watermain pipe shall be centred at the point of crossing so that
e the joints are equidistant and as far as possible from the sewer; and,

e The sewer shall be adequately supported to prevent joint deflection and settling, a
detail or specifications shall be provided.

D.1.8. Thrust Blocks and Mechanical Joint Restrainers

All horizontal and vertical bends, tees and plugs shall be restrained with concrete thrust
blocks in accordance with City Standard drawings.

Concrete for thrust blocks shall be 30 MPa laid to undisturbed ground. Where thrust
blocks cannot be laid to undisturbed ground due to excessive sewer excavation or fill
conditions, mechanical joint restrainers may be used in conjunction with concrete thrust
blocks.

Mechanical joint restrainers shall be used on all pipe that have not been pressure
tested.

All fittings and valves shall be restrained for a minimum of 18 m in each direction. All
fittings at dead ends shall be restrained for a minimum of 18 m.

All fittings on water services 100 mm diameter or greater shall be restrained for a
minimum of 18 m and shall extend to the property line.

D.1.9. Hydrants

All hydrants shall be three-way hydrants and shall be spaced in accordance with the
Fire Underwriter Survey (FUS). Generally hydrants will be spaced a maximum of 150 m
apart on streets with low density development, and at 110 m spacing on collector
streets, high density residential streets, commercial and industrial streets. On cul-de-
sacs, the fire hydrant shall be located within 75 m of the dwelling lot furthest from the
street entrance. In the event that a hydrant is located on the long side of the watermain,
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it may be required to have a secondary valve close to the watermain as well as one at
the hydrant.

On rural roads hydrants shall be spaced at a maximum 150 m distance apart unless
specifically identified on the FUS. Hydrant connections (with secondary valves and blind
flanges) may be installed only where the lands have not been developed.

Hydrants shall be located within the City’s road allowance at the extension of the lot line
between two lots to avoid potential conflicts with driveways. If the location of driveways
has been determined in advance, the hydrant location shall be reviewed in conjunction
with any driveway locations to ensure that conflicts do not occur. All hydrants shall:

e Be in accordance with the approved watermain materials list;

e Be three-way, two nozzles which are 180° to each other and parallel to the street
and a 100 mm pumper “STORZ” connection facing the street;

e Open counter-clockwise (left);
¢ Have a 25 mm top operating nut size;

e Be painted red (barrel, bonnet and hose nozzle caps) and the “STORZ” connection
painted black;

e Be controlled by a secondary valve close-coupled to the hydrant;

e Where a hydrant is located on the opposite side of the road as the watermain, an
additional valve shall be required on the hydrant lead at the watermain;

e Beinstalled plumb in accordance with the City Standard drawing WM-203.01;

e |If an extension is required to adjust the length of the barrel, it shall be placed
between the lower section of the barrel and the boot connection; and,

e Be complete with anti-tampering device.
D.1.10. Valves

The number of gate valves required shall be based on the layout of the development. At
an intersection, the number of gate valves required is generally one less than the
intersecting watermains, i.e. if there is a four-way cross, at least three valves shall be
installed. On long stretches of watermain without intersections, a valve should be
installed for every 100 units serviced or with maximum distance between two valves
being no more than 600 m whichever is lessor, and shall be located on the projection of
a lot line. At intersections, the valve shall be located at the projection of the intersecting
street line. All gate valves shall:

o Be in accordance with the approved watermain materials list;

. Open clockwise (right) in the Hamilton District;

. Open counter-clockwise (left) in the Ancaster, Dundas, Flamborough, Glanbrook
and Stoney Creek Districts;

. Be installed in chambers if 400 mm and larger; and,

° Have a 25 mm operating nut size in Hamilton district and 50 mm in the Ancaster,
Dundas, Flamborough, Glanbrook and Stoney Creek.
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Chambers are not required for main line gate valves and tapping valves off mains
smaller than 400 mm diameter (even if located within the road pavement). All gate
valves 400 mm and larger and tapping valves off mains 400 mm and greater shall be
installed in a concrete chamber in conformity with current City Standards.

Air valves and blow-off valves shall be installed in a chamber, regardless of size except
for temporary dead-end blow-offs.

Valve chambers shall contain a sump and drained by a 150 mm diameter storm drain to
the storm sewer, where possible. An approved backwater valve or approved equivalent
shall be installed on the storm drain. If there are no storm sewers or where the storm
sewer is not deep enough to drain the valve chamber, a 600 mm diameter sump shall
be installed in the bottom of the valve chamber.

The top of valve boxes and valve chamber covers shall be set flush with the finished
grade. For chambers and valve boxes located in shoulders of roads, an asphalt paved
shoulder shall be constructed in accordance with RD-111.

For proposed water services 100mm in diameter and greater, which will be connected
to the municipal watermain on the opposite side of the street of the property being
serviced, defined as “long side” servicing, an additional gate valve must be installed on
the service at the municipal main. This is in addition to the valve required at the property
line and is in accordance with the requirements of Form 400 of the City’s Construction
and Material Specifications Manual.

D.1.11. Tapping Valves and Sleeves

Connection of a new watermain to the existing water distribution system shall be made
using a tee and sleeve. In the event that the water distribution system cannot be taken
out of service, a tapping valve and tapping sleeve shall be utilized, subject to approval
by the City. The City’s Development Engineering section shall confirm if the water
distribution system can be taken out of service.

Tapping valve and tapping sleeve shall be in accordance with the approved watermain
materials list.

D.1.12. Backflow Prevention

In accordance with the City of Hamilton Backflow Prevention By-law 10-103, a backflow
prevention device must be installed and maintained on all existing and/or proposed
water services to industrial, commercial, high-rise institutional and multi-residential
buildings to prevent the flow of contaminants into the municipal drinking water system.

Selection of the required backflow prevention device, specific to a property, is to be
determined through a “Cross Connection Survey”, carried out by a qualified individual,
under the terms and timelines, as described within the By-law.

Backflow prevention devices must be installed no more than 3.0 m downstream of the a

properties water meter, or in the case of a fire protection system, where the fire
protection service enters the building and in a location acceptable to the City. Where a
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water meter is installed with an underground chamber, due to Water By-law
requirements, the backflow preventer must also be located within the 3.0 m maximum
spacing which may necessitate the installation of an additional chamber or secure
structure to house the device. It must be noted where a “reduced pressure” type
backflow device is specified for use, through the survey process, it must not be located
within a chamber due to its workings.

Where a fire protection system exists or is proposed within a building, the service must
also be protected against backflow in accordance with the CSA standards, and the
backflow device must be either a double check detector assembly or a reduced
pressure detector assembly with a detector meter which is capable of measurements in
cubic meters.

Proposed backflow prevention devices to be installed within buildings will be reviewed
and approved under a Permit issued by the City of Hamilton Building Department.
Installation of devices within chambers etc., outside the building structure, will be
approved under the Water Permit issued by the Growth Management Division.

All Backflow Prevention Devices must be selected and maintained in accordance with
the City of Hamilton's Backflow Prevention By-law # 10-103, the manufacturer's
specifications, and the guidelines set out in the most recent version of the AWWA
Canadian Cross Connection Control manual and the CSA. B64.10 / 07 / B64. 10.1-07
Standards. A general note to this effect should be included on all plans submitted for
Water Permit issuance through the Growth Management Division.

D.1.13. Cul-de-sac and Dead-end Mains

Permanent cul-de-sacs shall provide for looping of the watermain in accordance with
details shown in PED-110.01. It is recommended that fire hydrants are located at the
end of temporary dead-end mains; however, a 50 mm blow-off is an acceptable
alternate. The Proponent should provide a Fire Hydrant Flushing and Monitoring
Program for Interim Water Quality Maintenance. For your convenience a template letter
is provided as Appendix O - Fire Hydrant Flushing and Monitoring Program for Interim
Water Quality Maintenance.

D.1.14. Water Services (Public Portion)

Water services for single detached residential lots shall be a minimum of 25 mm
diameter unless otherwise determined by Ontario Building Code calculations, Type K
copper pipe located 1.0 m to the left of the centerline of the lot. Water services shall be
separated from sanitary and storm private drains by a minimum distance of 2.5 m.

All private water services shall be connected to a main stop at the watermain and shall
be terminated at the street line with a curb stop and box, all in compliance with the
Waterworks By-Law No. R84-026.

Water services shall be installed perpendicular to the watermain, where possible.
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Final inspection of water service shall be completed and be included in the lot grading
certification.

Depth of cover shall be minimum 1.6 m including dips at ditches and connections at
main.

D.1.15. Pumping Station Design

Where a development will require a booster pumping station, or an elevated tank for
functional servicing on a permanent or temporary basis, it should be brought to the
attention of Development Engineering as soon as possible.

Where facilities of this nature are included in developments they will be subject to the
same design standards as applied to projects undertaken by the City. It is expected that
the all facilities, including those required to support phasing, will be designed for long-
term, permanent operation. Relaxed criteria for temporary facilities will not be given
consideration.

D.2. MATERIAL SPECIFICATIONS
D.2.1. Pipe Material and Bedding

Acceptable material for watermains shall be in accordance with current City of Hamilton
Construction and Material Specification Manual.

For PVC mains a continuous #12 gauge solid TWU tracer wire must be supplied along
the full length of the pipe to provide electrical continuity for purposes of locating the
main and cathodic protection of metallic fittings in accordance with Form 400.

Substitution of pipe material from the approved drawings must be approved by the City
and Engineer prior to use.

Transition from one pipe material to another shall be made of a fitting (i.e. tee bend).
D.2.2. Bedding Requirements

J Ductile Iron Granular A (WM-200.02)
. PVC-Granular A (WM-200.01)
o Copper-Type K Soft Granular D (WM-200.01)

D.3. CONSTRUCTION SPECIFICATIONS

For Construction Specifications refer to City’s Construction and Material Specifications
Manual. The following inspection and testing works shall be carried out during
construction of both municipal services and private services intended to service multi-
unit developments:

. Sieve analysis of pipe bedding material for compliance with the specifications.
Representative samples are to be obtained by the Geotechnical consultant during
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water operations. Pipe bedding material supplier shall be approved by the City
prior to use;

o Compaction tests shall be performed to assure that pipe bedding and backfill
material has been compacted properly. (Refer to Section A.10.5 - Compaction &
Material Testing);

J Regular inspection of work in progress of the watermain installation and noted
defects corrected immediately; and,

. Ensuring that hydrants that are not fully operational are black-bagged.

D.4. COMMISSIONING / ACCEPTANCE AND ASSUMPTION PROCESS

The following shall be conducted in accordance with the City’s Construction and
Material Specifications Manual.

D.4.1. Charging and Testing of New Watermains

All new watermains shall be tested prior to connection to existing watermains, using
temporary caps or plugs.

All connection points between the new watermain and the existing water distribution
system must be kept physically separated until the watermain has successfully passed
bacteriological tests.

D.4.1.8 Temporary Charging of New Watermains

A reduced pressure zone backflow preventer is required on the temporary supply line
used for filling and flushing of all watermains. The City will provide a hydrant adapter
and backflow preventer with the permit from Public Works, Hamilton Water.

D.4.1.9 Testing of New Watermains

New watermains shall be tested in accordance with Form 400 in the following
sequence:

o Pressure and leakage test;
o Swabbing; and,

J Disinfection and bacteriological testing to the satisfaction of the City prior to
connection to existing watermains.

D.4.1.10 Pressure and Leakage Testing

Prior to the pressure and leakage test, the contractor may elect to swab the main to
assist in the removal of air pockets.

The test pressure shall not be less than 1035 KPa (150 psi) for ductile iron and PVC
pipe.
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The leakage allowance shall be less than 0.128 L/mm of pipe diameter/km of pipe/2
hour period within the shortest valved section. The duration of the pressure test shall
not be less than two hours.

D.4.1.11 Swabbing

All new watermains shall be cleaned by passing a minimum of three polyethylene
swabs through the pipe. Additional swabbing will be required if the water is not clear
after the third swab.

D.4.1.12 Disinfection and Bacteriological Testing

The Consulting Engineer shall ensure that the Contractor assists City staff in the testing
of the watermain. The Contractor is to provide all materials, equipment and personnel
for pressure and leakage testing, swabbing, and disinfection and bacteriological testing
of the watermains. City staff shall arrange for water samples to be collected and tested
for potability at the City lab.

After pressure and leakage testing, and swabbing of the new main, disinfection of the
new main shall proceed. Sodium hypochlorite or other approved chlorine compound in
sufficient quantity to obtain an initial free chlorine residual of minimum 50 mg/L and a
minimum of 25 mg/L 24 hours after introduction into the pipe.

After successfully disinfection, the main shall be flushed. Chlorinated water may be
discharged into the sanitary sewer system. In rural areas where no sanitary sewers are
available, chlorinated water must be de-chlorinated and tested prior to discharging into
a ditch or watercourse.

After final flushing and a “sitting period” of 24 hours, water samples for bacteriological
testing will be collected by the City and submitted for testing by the City Laboratory at
Woodward Avenue. Samples will only be accepted by the City lab Monday through
Friday from 8:30 a.m. to 3:30 p.m.

Samples shall be collected at the end of each branch or stub, at 350 m intervals, and a
minimum of two samples taken for each main twice, 24 hours apart. When the samples
prove satisfactory, the mains may be placed in service and connection to the existing
water distribution system can be arranged. The Consulting Engineer shall co-ordinate
connection of new watermains to the water distribution system with the City. All affected
properties must be given a minimum of 48 hours advance notice by the Consulting
Engineer prior to the disruption of the water distribution system.

D.4.2. Acceptance and Assumption of Watermains

Prior to acceptance the following shall be required:
. Receipt of approved as-constructed drawings;

. A conductivity test shall be performed on all tracer wire for PVC watermain
installations; and,
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After the completion of the roadworks (minimum base course asphalt) an initial
visual inspection of the watermain works shall be completed with the Contractor,
Consulting Engineer and City. A report outlining deficiencies shall be provided by
the City.

The Engineer has submitted as-constructed information in a form satisfactory to
the Growth Management Division.

Prior to assumption the following shall be required:

Receipt of approved as constructed drawings;

Final visual inspection of the watermain works shall be completed. A pre-
inspection by the Consulting Engineer of the water valves and dewatering of valve
chambers is necessary, before the City will inspect the works;

A conductivity test shall be performed on all tracer wire for PVC watermain
installations;

The Engineer has submitted as-constructed information in a form satisfactory to
the Growth Management Division; and,

Removal of anti-tampering devices.
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E. SANITARY SEWERS
E.1. DESIGN GUIDELINES
E.1.1. General Requirements

The following criteria are recommended minimum requirements for the design of
sanitary sewers within the City. Sound Engineering judgment of the Consulting Engineer
shall always prevail in the actual design.

Sanitary sewers shall be designed to service the lands within the Plan of Subdivision
including all external drainage areas. Foundation drains, weeping tiles and roof
drainage are not permitted to be discharged into the sanitary sewer.

In the case where the outlet is a combined sewer, sewers within the development lands
shall be designed for separate sanitary and storm sewers and an inter-connection shall
be made at the limit of the development. In all instances where the outlet for
development is a combined sewer, the Consulting Engineer shall contact the City’s
Planning and Economic Development Department during the preliminary Engineering
stage to determine the constraints, if any, that may limit discharge into the combined
sewer system.

The Engineer shall submit sanitary sewer design sheets in accordance with the sample
design sheet attached as Appendix F — Storm Sewer Design Sheet / Combined Sewer
Design. All sanitary sewer design sheets must be stamped and signed by a
Professional Engineer. An electronic copy of the spread sheet in Excel format shall be
submitted to the City upon approval of the design.

E.1.2. Location

Municipal sanitary sewers shall be located within the City’s public right-of-ways. In the
instance where a municipal sewer must be located on private property, the Engineer
shall obtain approval, for such alternative location, from the City’s Planning and
Economic Development Department during the preliminary Engineering stage of
development and the sewer shall be located within an easement in favour of the City.

The sanitary sewer shall normally be centered within the road allowance or easement.
When sanitary and storm sewers are constructed in a common trench, the designer
shall demonstrate that the storm and sanitary sewers can meet operational and
maintenance requirements and in no case shall there be less than 450 mm separation.
Designers should ensure sufficient clearance between the storm maintenance hole and
the sanitary pipe.

E.1.3. Depth of Sewer

The minimum depth of cover for sanitary sewers shall be 2.75 m below the centerline
elevation of the proposed road; however, the Consulting Engineer shall investigate the
profile of the sanitary sewer to the upper reaches of the sanitary drainage area, taking
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into consideration potential conflicts with storm sewer crossovers and possible future
road profiles along the route of the future sanitary sewer.

If the profile of the sanitary sewer necessitates placement of fill in excess of 0.6 m on
lands outside the proposed development, the Consulting Engineer shall be required to
demonstrate that reasonable care has been taken to ensure that the design of the
sanitary sewer has been optimized so as to minimize the impact of fill on those lands.

E.1.4. Design Flows
The design flow for sanitary sewers shall be based on the following formula:
Design Flow = Average Dry weather flow x Peak Factor + Infiltration Allowance

Sanitary sewers shall be designed for 360 litres per day per capita. The average dry
weather flows for sanitary sewers shall be based on the population densities of the area
serviced by the sewer. The Engineer shall obtain the current neighbourhood secondary
plans for the catchment area and assign densities based on the designations for the
lands in the neighbourhoods. If no secondary plans are available for future external
areas, the Consulting Engineer shall, in consultation with the City Planning and
Economic Development Department, assign average densities that reflect a probable
development pattern for the future lands.

The following guidelines are provided for the use of the Consulting Engineer in
assigning densities:

Single detached 60 ppha

Semi-detached 75 ppha

Townhouses and Maisonettes (30 upha) 110 ppha

Medium Density apartments (60 upha) 250 ppha

High Density apartments (100 upha) varies (subject to detailed

plans)
Parks 12 to 25 ppha
Schools and Institutional Uses 75 to 125 ppha
Commercial varies 125 to 750 ppha

Industrial and Central Business Districts varies 125 to 750 ppha
E.1.5. Peak Sanitary Flow Factor

The peak factor shall be obtained using the Babbitt Formula:

M =

P0.2
where M = peak factor where 2<M<5

P = number of persons in thousands contributing to the sewer
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E.1.6. Infiltration Allowance

An allowance shall be made in the sanitary sewer design for infiltration into the sewer
system.

For areas where the weeping tiles of the dwelling are designed to be drained by gravity,
or where a separate foundation drain collector sewer is proposed, the infiltration factor
shall be 0.4 litres per second per hectare.

For areas where there are no storm sewers, or shallow storm sewers which require the
weeping tiles of the dwelling to be drained by sump pump, the infiltration factor shall be
0.6 litres per second per hectare.

E.1.7. Capacities, Velocities and Sizes

Sanitary sewers shall be designed to flow at a maximum of 75% full design capacity of
the pipe for sizes up to and including 450 mm diameter. Pipes shall be designed to
capture all external catchment areas. Trunk sanitary sewers (525 mm diameter and
above) shall be designed to flow at a maximum of 60% full design capacity of the pipe.

Manning's formula shall be used in determining the capacity of the sanitary sewers as
follows:

Q=A4V
and
| 21
V=—R3§?
n
=
where
Q = Capacity of the pipe flowing full (m3/sec)
\% = Velocity (m/sec)
R = Hydraulic radius (m)
A = Cross-sectional Area of pipe (m2)
P = Wetted perimeter (m)
S = Gradient of pipe (m/m)
n = Manning's factor = 0.015 for pipe sizes less than 600 mm diameter
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= 0.013 for pipe sizes equal or greater than 600 mm diameter

The minimum design velocity for the sanitary sewer shall be 0.75 m/sec flowing full and
maximum velocity shall not exceed 2.75 m/sec. However, the Engineer shall investigate
the actual velocity in the sewer for instances where the design flows are low (example:
in cul-de-sacs), and make a reasonable attempt to obtain self-flushing velocities.

The minimum sanitary sewer size shall be 250 mm diameter. A size of 200 mm
diameter may be permitted on the last run of sanitary sewer, where there will be no
further upstream contribution, such as in cul-de-sacs or crescents. A minimum grade on
a 200 mm sanitary sewer shall be 0.75%.

For Industrial or Commercial applications the minimum size for the sanitary sewer
shall be 375 mm.

Generally, no decrease of pipe size from a larger upstream pipe to a smaller
downstream pipe shall be allowed, regardless of increase in grade, velocity and
capacity. The design of the sewers shall be such that there is no decrease in velocity
and capacity from the upstream pipe to the downstream pipe. In cases where this is
unavoidable, care should be taken to ensure that an appropriate drop is incorporated in
the maintenance hole to dissipate the excess energy.

E.1.8. Maintenance holes

Maintenance holes shall be provided at each change in pipe alignment (vertical and
horizontal), and at any change in pipe size or material and where the maximum distance
between maintenance holes has been reached. Generally, maintenance holes shall not
be located in road sags (low points); where it is necessary, a water-tight maintenance
hole frame and cover shall be used.

Generally, the maximum distance between maintenance holes shall be as follows:

e 120 m for pipe sizes 200 mm to 1050 mm diameter; and,
e 150 m for pipe sizes 1200 mm diameter and larger.

The maximum change in direction from upstream to downstream pipes for pipe sizes
675 mm and larger is 45°. Where the change in direction is greater than 45°, additional
maintenance holes shall be required to reduce the angle.

For maintenance holes constructed at the end of a line that is to be extended in the
future, proper bulkheads shall be designed. The size of the bulkhead shall be specified
on the Engineering drawings.

If the sanitary sewer is intended to be extended in the future and the spacing of the
maintenance holes does not allow for the optimum use of the maintenance holes, then a
temporary maintenance hole shall be constructed at the end of the sanitary sewer main
line with a notation that it will be removed and relocated with the future extension of the
sanitary sewer.
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Maintenance holes may be constructed with either precast or poured in place concrete.
The size of the maintenance holes shall be based on the pipe size, the deflection angle
of the pipes and the number of pipes at the junction maintenance hole (see OPSD
701.021). When any dimension of a maintenance hole differs from the standards, the
maintenance hole shall be individually designed and detailed.

Where possible, pre-benched maintenance holes should be specified. Benching details
for non-standard cases shall be detailed on the plan-profile sheets. Generally, the
benching shall be brought to the spring line of the outlet pipe in accordance with OPSD
202.021.

The upstream pipe(s) obvert shall generally not be lower than the pipe obvert on the
downstream side of the maintenance hole.

Suitable drops shall be provided across maintenance holes to compensate for loss in
energy due to change in flow velocity and for the difference in depth of flow in the
sewers. In order to reduce the amount of drop required, the Engineer shall try to restrict
the change in velocity between the inlet and outlet pipes to less than 0.6 m/sec.

The minimum drops across maintenance holes shall be as follows:

Alignment Change  Drop Required

0° grade of sewer
1° to 45° 0.083m
45° to 90° 0.06 m

The maximum drop allowed across a maintenance hole is 0.6 m calculated from the
invert of the upstream pipe to the invert of the downstream pipe (in accordance with
OPSD 1003.01). In junction maintenance holes where there is a pipe entering the side
of the maintenance hole, the drop shall be calculated from the invert of the higher pipe
to the top of the benching in the maintenance hole. For drops greater than 0.60 m a
drop structure is required as per OPSD 1003.01. Generally, the size of the drop pipe
shall be one size smaller than the connecting sewer with a minimum size of 200 mm
and a maximum size of 300 mm. The invert of the drop pipe shall be shown on the plan-
profile sheet and shall be a min. of 0.06 m higher than the invert of the lowest pipe.

Safety gratings shall be installed in maintenance holes that are greater than 5.0 m in
depth from the top of the maintenance hole grate to the lowest invert and shall conform
to OPSD 404.020.

Maintenance hole frames and covers shall conform to OPSD 401.010 (closed cover)
except where watertight covers are required, then OPSD 401.030 shall be used.

E.1.9. Sanitary Laterals (Public)

Sanitary laterals connections shall be individual services. Shared sanitary laterals
within the road allowance shall not be permitted. Sanitary laterals shall be located 1.5 m
to the right of the centre of a single detached residential lot. Locations for semi-
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detached, street townhouses, and maisonettes units shall be specified by the
Consulting Engineer.

The connection to the mainline sewer shall be made with an approved prefabricated
wye or an approved saddle for larger diameter sewers. For connections required to an
existing sanitary mainline sewer, the main sewer shall be cored and an approved saddle
used.

The minimum size for sanitary laterals shall be 150 mm diameter. Sanitary Service
connections for multiple residential, commercial, industrial and institutional blocks shall
be sized individually.

The sanitary lateral shall be extended from the mainline sewer to 1 m beyond the street
property line. A stake, painted black, shall be placed at the end of the sanitary lateral,
extending 1.0 m above grade.

The colour of the sanitary lateral shall be any colour except white. (White shall be used
for storm laterals only).

The top of the sanitary lateral at the street line shall be minimum 2.2 m below the
centerline elevation of the road at that point.

In cases where dual (i.e. sanitary and storm) laterals are installed, the storm lateral shall
be located north or east of the sanitary lateral.

In cases where the main line sewer is a combined sewer, dual lateral connections shall
be installed as specified in SEW-301.

Bedding and cover for PVC laterals shall be granular A as per SEW-302. For sewers
deeper than 3.7 m, a riser shall be installed to an elevation of 2.75 m below the final
road elevation in accordance with SEW-300. The riser shall be encased in 15 MPa wet
concrete to a height of 1 metre above the main sewer.

E.1.10. Pumping Station & Vertical Assets

Where a development will require a pumping stations for functional servicing on a
permanent or temporary basis, it should be brought to the attention of the City as soon
as possible.

Where facilities of this nature are included in developments they will be subject to the
same design standards as applied to projects undertaken by the City. It is expected that
all facilities, including those required to support phasing, will be designed for long-term,
permanent operation. Relaxed criteria for temporary facilities will not be given
consideration.
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E.2. MATERIAL SPECIFICATIONS
E.2.1. Pipe Materials, Classification and Bedding Requirements

Acceptable material for sanitary sewers shall be in accordance with the current City’s
Construction and Materials Specification Manual — Approved Products List.

Substitution of pipe material from the approved drawings must be approved by the City
and Consulting Engineer prior to use.

Transition from one pipe material to another must be made at a maintenance hole or
with an approved coupler.

The class, type of pipe and pipe bedding shall be indicated on the profile for each
section of the sanitary sewer.

The class of pipe and the type of bedding shall be selected to suit loading and proposed
construction conditions. Bedding as per OPSD 802.010, 013, and 014 for flexible pipe
and OPSD 802.030, 031, 032, 033 and 034 for rigid pipe shall be used in all new
construction and the class of pipe shall be selected to suit this bedding detail and
characteristics.

Bedding and cover material to be granular A compacted to 95% SPMDD. Maximum
depth of cover shall be in accordance with OPSD 806.06, 807.01, and 03.

E.3. CONSTRUCTION SPECIFICATIONS

For Construction Specifications refer to City’s Construction and Material Specifications
Manual. The following inspection and testing works shall be carried out during and after
construction of both municipal services and private services intended to service multi-
unit developments:

e Sieve analysis of pipe bedding material for compliance with the
specifications. Representative samples are to be obtained by the
Geotechnical consultant during sewer operations. Any material that does
not meet the City Standard must be removed from the site;

e Compaction tests shall be performed to assure that pipe bedding and
backfill material has been compacted properly. (Refer to Section A.10.5 -
Compaction & Material Testing); and,

e Sewer installation shall be regularly inspected and noted deficiencies must
be corrected immediately

E.4. COMMISSIONING / ACCEPTANCE AND ASSUMPTION PROCESS
E.4.1. General Requirements

The following shall be conducted in accordance with the City’s Construction and
Material Specifications Manual.
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Prior to acceptance the following shall be required:

Receipt of as constructed drawings;

All sewers and maintenance holes must be flushed and cleaned prior to testing. A
mandrel test shall be performed on all flexible pipe sewer mains in accordance
with OPSS 410 which consists of a successful pass of the mandrel (“pig”) pulled
through the main. Notwithstanding OPSS 410, allowable deflections shall be a
maximum of 5% for all pipe diameters tested;

Video inspection of all sewer mains to assure no defects exist. (Refer to Section
A.12.4 - Video Camera Inspection);

After the completion of the roadworks (minimum base course asphalt) an initial
visual inspection of the sewer works shall be completed with the contractor,
Consulting Engineer and City. A report outlining deficiencies shall be provided by
the City; and,

Unique to Sanitary Sewers, infiltration / exfiltration testing will be carried out on all

sanitary sewers, using either water or low air pressure in accordance with OPSS
410.07.15.02.

Prior to assumption the follow shall be required:

Second mandrel test (and flushing) will be required prior to assumption;
TV camera inspection for all sewers; and,
Final visual inspection for all sewers.
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F. STORM SEWERS
F.1. DESIGN GUIDELINES
F.1.1. General Requirements

Storm sewers shall be designed to service all the lands within a proposed development
as well as any external drainage areas that are dependent on the sewers within the
proposed development.

In the case where the outlet sewer is a combined sewer, the development shall be
designed for separate sanitary and storm sewers and an inter-connection shall be made
at the limit of the development. In all instances where a development discharges into a
combined sewer, the Consulting Engineer shall contact the City Planning and Economic
Development Department during the preliminary Engineering stage to determine the
constraints, if any, that may limit discharge into a combined sewer system.

The Consulting Engineer shall submit storm sewer design sheets in accordance with the
sample design sheets attached as Appendix F — Storm Sewer Design Sheet /
Combined Sewer Design. All storm sewer design sheets must be stamped and signed
by a Professional Engineer. An electronic copy of the spread sheet in Excel format shall
be submitted to the City upon approval of the design.

F.1.2. Location

Storm sewers shall normally be constructed in a common trench with the sanitary sewer
and shall be located parallel to and to the north and west of the sanitary sewer wherever
possible. When sanitary and storm sewers are constructed in a common trench, the
designer shall ensure sufficient clearance between the storm maintenance hole and the
sanitary pipe. Designers shall demonstrate that the storm and sanitary sewers can meet
operational and maintenance requirements and in no case shall there be less than 450
mm separation.

F.1.3. Depth of Sewer

The cover of storm sewers shall be dependent on the storm sewer outlet. Generally,
unless specified otherwise in the Functional Servicing Report (FSR), the minimum depth
of cover over the storm sewer shall be 2.75 m below the centerline of the proposed road
elevation (unless a more shallow minimum depth is justified in the FSR), for storm
sewers designed to provide standard urban servicing.

However, as in the case with the sanitary sewer design, the Consulting Engineer shall
investigate the profile of the storm sewer to the upper reaches of the storm sewer
catchment area, taking into consideration potential conflicts with sanitary sewer
crossovers and possible future road profiles along the route of the storm sewer.

If the profile of the storm sewer necessitates the placement of fill in excess of 0.6 m on
lands outside the development, the Consulting Engineer shall be required to
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demonstrate that reasonable care has been taken to ensure that the design of the storm
sewer has been optimized so as to minimize the impact of fill on those lands.

F.1.4. Design Flows

The design flow, in each maintenance hole length of sewer, shall be computed on the
standard City of Hamilton design sheet according to the Rational Method equation as
follows:

_Cid

=360

Where
Q = Peak rate of runoff (m3/s)

C = Coefficient of imperviousness
i = Rainfall Intensity (mm/hr)
A = Drainage Area (ha)

The Drainage Area (A) shall be determined from the largest scale contour maps
available for the area. The Consulting Engineer shall obtain from the City's Planning and
Economic Development Department, the overall storm drainage area maps that were
used for the design of the trunk storm sewer systems. These maps shall then be refined
based on existing development patterns that have evolved since the trunks were
installed and on any additional detailed information available for the area.

The Rainfall Intensity (i) shall be based on the 5 year IDF relationship for the Mount
Hope rainfall gauge, (ref. Appendix G — IDF Curves / Design Storms). The rainfall
intensity is to be determined using:

iz A
(t.+B)°
Where

A,B,C = constants provided within Appendix G — IDF Curves / Design
Storms

Storms;
i = rainfall intensity (mm/hr)

tc = time of concentration in minutes
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The Initial Time of Concentration t. shall be 10 minutes, and the time for conveyance of
storm flows shall be based on full pipe flow velocities. To calculate the initial external
time of concentration for external lands that are scheduled for future development, the
Consulting Engineer shall obtain the current neighbourhood secondary plans for the
catchment area and determine the proposed street pattern and the most probable route
of the storm sewer.

The top end of the storm sewer system shall then be assigned an initial time of
concentration of ten minutes and the time for conveyance of the storm flows shall be
determined using an average velocity in the storm sewers system of 2 m/sec. unless
circumstances require a higher velocity.

All external areas shall be designed on the basis of developed conditions unless
otherwise advised by the City's Planning and Economic Development Department.

Coefficient of imperviousness shall be determined from the types of land uses within the
drainage area. Recommended values are as follows:

Table F.1- Coefficient of Imperviousness Table
Land Use Recommended Coefficient

Parks 0.25
Single Family Residential 0.50-0.65
Semi Detached Residential 0.65

Townhouses, Maisonettes, Row Houses,

Apartments etc. 0.75
Institutional 0.75
Industrial and Central Business District 0.80
Commercial 0.90

Paved Areas 0.90-1.00

For Blocks of land within a plan of subdivision where a site plan has not been proposed
at the time of design, the Engineer shall use a conservative assumption for the land use
and coefficient of imperviousness.

For external areas, the Consulting Engineer shall assign coefficients based on the
current neighbourhood secondary plans. If no secondary plans are available for future
external areas, the Consulting Engineer shall, in consultation with the City Planning and
Economic Development Department, assign average coefficients that reflect a probable
development pattern for the external area.

Sound Engineering judgement shall always prevail in the actual design.
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F.1.5. Storm Sewer Pipe Design

New storm sewers shall be designed to flow at a maximum of 85% full design capacity
of the pipe. Pipes shall be designed to capture all external catchment areas.

Manning's formula shall be used in determining the capacity of the storm sewers as
follows:

Q=A4V
and
1 2L
V=—R3S§?
n
r=4
P
where Q = Capacity of the pipe flowing full (m3/sec)
\% = Velocity (m/sec)
R = Hydraulic radius (m)
A = Cross-sectional Area of pipe (m?)
P = Wetted perimeter (m)
S = Gradient of pipe (m/m)
And n = Manning's factor = 0.013

The minimum design velocity for the storm sewer shall be 0.8 m/sec flowing full and
maximum velocity shall not exceed 3.65 m/sec.

The minimum size of the storm sewer main shall be 300 mm diameter.

A minimum separation of 150 mm will be required between sanitary and storm sewer
pipes where one sewer pipe crosses over the other.

Generally, no decrease of pipe size from a larger upstream pipe to a smaller
downstream pipe shall be allowed, regardless of increase in grade, velocity and
capacity.

F.1.6. Maintenance holes and Catch Basins

Maintenance holes shall be provided at each change in pipe alignment (vertical and
horizontal), and at any change in pipe size or material and where the maximum spacing
for a pipe run has been reached.

Generally, the maximum spacing for maintenance holes shall be as follows:
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e 120 m for pipe sizes 300 mm to 1050 mm diameter; and,
e 150 m for pipe sizes 1200 mm and larger.

The maximum change in direction from upstream to downstream pipes for pipe sizes
675 mm and larger is 45°. For 675 mm and larger size of pipes where the change in
direction is greater than 45°, additional maintenance holes shall be required to reduce
the angle.

For maintenance holes constructed at the end of a line that is to be extended in the
future, proper bulkheads shall be designed and the size of the bulkhead shall be
specified on the Engineering drawings.

If the storm sewer is intended to be extended in the future and the spacing of the
maintenance holes does not allow for the optimum use of the maintenance holes, then a
temporary maintenance hole shall be constructed at the end of the storm sewer main
line with a notation that it will be removed and relocated with the future extension of the
storm sewer.

Maintenance holes may be constructed with either precast or poured in place concrete.
The size of the maintenance holes shall be based on the pipe size, the deflection angle
of the pipes and the number of pipes at the junction maintenance hole (see OPSD
701.021). When any dimension of a maintenance hole differs from the standards, the
maintenance hole shall be individually designed and detailed.

Benching details for non-standard cases shall be detailed on the plan-profile sheets.
Generally, the benching shall be brought to the spring line of the outlet pipe in
accordance with OPSD 202.021.

The obvert of the upstream pipe(s) shall generally not be lower than the obvert of the
pipe on the downstream side of the maintenance hole. If the cover over the storm main
is being compromised because of this rule, then the design shall be on the basis of the
0.8 x diameter of the pipes are at the same elevation.

Suitable drops shall be provided across maintenance holes to compensate for the loss
in energy due to the change in flow velocity and for the difference in the depth of flow in
the sewers. In order to reduce the amount of drop required, the Consulting Engineer
shall try to restrict the change in velocity between the inlet and outlet pipes to less than
0.6 m/sec.

The minimum drops across maintenance holes shall be as follows:

Alignment Change Drop required
0° grade of sewer
1° to 45° 0.03m
45° to 90° 0.06 m

The maximum drop allowed across a maintenance hole is 0.6 m calculated from the
invert of the upstream pipe to the invert of the downstream pipe (in accordance with
OPSD 1003.01). In junction maintenance holes where there is a pipe entering the side
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of the maintenance hole, the drop shall be calculated from the invert of the higher pipe
to the top of the benching in the maintenance hole. For drops greater than 0.60 m a
drop structure is required as per OPSD 1003.01. Generally, the size of the drop pipe
shall be one size smaller than the connecting sewer with a minimum size of 200 mm
and a maximum size of 300 mm. The invert of the drop pipe shall be shown on the plan-
profile sheet and shall be a min. of 0.06m higher than the invert of the lowest pipe.

Safety gratings shall be installed in maintenance holes that are greater than 5.0 m in
depth from the top of the maintenance hole grate to the lowest invert and shall conform
to OPSD 404.020.

Maintenance hole frames and covers shall conform to OPSD 401.010 (open cover).
Roof water Leaders Discharge

All single-detached and semi-detached residential dwellings shall have roof water
leaders that discharge to the ground via splash pads.

F.1.7. Storm Laterals (Public)

Storm laterals in the City of Hamilton shall be subject to the same criteria as sanitary
laterals, as detailed in Section E.1.9 — Sanitary Laterals (Public).

The minimum size of storm laterals shall be 150 mm diameter. Shared storm laterals
within the road allowance shall not be permitted.

In cases where dual sanitary and storm laterals are installed, the storm lateral shall be
located to the north or east of the sanitary lateral. Locations for semi-detached, street
townhouse and maisonette units shall be specified by the Consulting Engineer.

Storm service connections for blocks within a plan of subdivision (for commercial,
institutional, industrial or multi-family block townhouses) shall be designed by the
Engineer based on the specific land use of the block.

Freehold housing units in townhouse blocks or similar shall have individual private
storm drains.

The storm lateral shall be extended from the main line sewer to 1 m beyond the street
property line and a stake placed at the end of the lateral.

Laterals shall be white in colour to distinguish them from sanitary laterals, which can be
any colour except white.

All underside footing elevations must be located a minimum of 0.30 m above the 100
year hydraulic grade line. In cases where the above criteria cannot be met, sump
pumps shall be specified for each lot so affected. Foundation drains that connect into
sump pumps shall discharge directly into the storm sewer.

The hydraulic grade line shall be plotted on all plan and profile drawings. Also refer to
Section G - Stormwater Management of the Guidelines.
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F.1.8. Catch Basins and Connections

Catch basins shall be designed to take into consideration the lot areas draining on to
the roadway, the pavement widths, road grades and intersection drainage.

Catch basins shall be generally located upstream of any pedestrian sidewalk crossings,
and if possible, should be avoided in driveway curb depressions. Double catch basins
shall be installed at all the low points in a road. However, at intersections where the
cross-fall of one road creates a low point on the other intersecting minor road, the back-
fall shall be provided on the minor road to the end of the curb return radii to facilitate
proper drainage of the intersection. Single catch basins only shall be required at the end
of the curb return for drainage in this case. Catch basin maintenance holes are not
permitted within the road right of way.

Catch basins spacing shall be determined as follows, unless prescribed otherwise by a
detailed Stormwater management design:

Pavement Width Maximum Spacing
8.5 morless 90 m
9mto 11m 75 m

11.5 m or greater 60 m

Where the road grades are between 3% and 5% the maximum spacing shall be
reduced by 15% and for road grades between 5% and 6%, the maximum spacing shall
be reduced by 30%.

Single / double catch basins as per OPSD 705.010 / 705.020 respectively. With a goss
trap and a 250 mm diameter connection frame and cover for catch basins shall conform
to OPSD 400.100 for local and collector roads and OPSD 400.070 for arterial roads.

F.1.9. Rear Yard Catch Basins

Rear yard catch basins receiving drainage from rear yard swales are deemed private
and the ownership and maintenance is the responsibility of the property owner. The rear
yard catch basin and lead shall be located on one lot and not on the lot line. All rear
yard catch basins shall be sumpless with no goss trap. Rear yard catch basins shall
conform to OPSD 705.010 with a beehive grate and connect to the storm sewer with a
250mm diameter lead. Where the rear yard catch basin drains future external land, the
catch basin and lead is deemed public. A minimum 9 m easement is required in favour
of the City of Hamilton and discharge pipe shall be designed as a storm sewer.

F.1.10. Pumping Station & Vertical Assets

Where a development will require a pumping station for functional servicing on a
permanent or temporary basis, it should be brought to the attention of Development
Engineering as soon as possible.
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Where facilities of this nature are included in developments they will be subject to the
same design standards as applied to projects undertaken by the City. It is expected that
the all facilities, including those required to support phasing, will be designed for long-
term, permanent operation. Relaxed criteria for temporary facilities will not be given
consideration.

F.2. MATERIAL SPECIFICATIONS
F.2.1. Pipe Materials, Classification and Bedding
Acceptable material for storm sewers shall be in accordance with the current Pipe

Material and Bedding Specifications, refer to City’s Construction and Material
Specifications Manual — Approved Products List.

Substitution of pipe material from the approved drawings must be approved by the City
and Consulting Engineer prior to use.

Transition from one pipe material to another must be made at a maintenance hole or
with an approved coupler at the discretion of the City.

The class, type of pipe and pipe bedding shall be indicated on the profile for each
section of the sanitary sewer.

The class of pipe and the type of bedding shall be selected to suit loading and proposed
construction conditions. Bedding as per OPSD 802.010, 013, and 014 for flexible pipe
and OPSD 802.030, 031, 032, 033 and 034 for rigid pipe shall be used in all new
construction and the class of pipe shall be selected to suit this bedding detail and
characteristics.

Bedding and cover material to be granular A compacted to 95% SPMDD. Maximum
depth of cover shall be in accordance with OPSD 806.06, 807.01, and 03.

F.3. CONSTRUCTION SPECIFICATIONS

For Construction Specifications refer to City’s Construction and Material Specifications
Manual. The following inspection and testing works shall be carried out during and after
construction of both municipal services and private services intended to service multi-
unit developments:

. Sieve analysis of pipe bedding material for compliance with the specifications.
Representative samples are to be obtained by the Geotechnical consultant during
sewer operations. Any material that does not meet the City Standard must be
removed from the site;

. Compaction tests shall be performed to assure that pipe bedding and backfill
material has been compacted properly. (Refer to Section A.10.5 - Compaction &
Material Testing); and,

o Sewer installation shall be regularly inspected and noted deficiencies must be
corrected immediately.
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F.4. COMMISSIONING / ACCEPTANCE AND ASSUMPTION PROCESS

The following shall be conducted in accordance with the City’s Construction and
Material Specifications Manual.

F.4.1. General Testing Requirements
Prior to acceptance the following shall be required:

. Receipt of as-constructed drawings;

. All sewers and maintenance holes must be flushed and cleaned prior to testing. A
mandrel test shall be performed on all flexible pipe sewer mains in accordance
with OPSS 410 which consists of a successful pass of the mandrel (“pig”) pulled
through the main. Notwithstanding OPSS 410, allowable deflections shall be a
maximum of 5% for all pipe diameters tested;

. Video inspection of all sewer mains to assure no defects exist. (Refer to Section
A.12.4 - Video Camera Inspection); and,

o After the completion of the roadworks (minimum base course asphalt) an initial
visual inspection of the sewer works shall be completed with the contractor,
Engineer and City. A report outlining deficiencies shall be provided by the City.

Prior to assumption the follow shall be required:

. Second mandrel test (and flushing) will be required prior to assumption;
o TV camera inspection for all sewers; and,
o Final visual inspection for all sewers.
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G. STORMWATER MANAGEMENT
G.1. INTRODUCTION

Stormwater management design criteria contained in this document has been
developed as a companion document to the City’s Storm Drainage Policy best
management practices, and relevant Provincial standards.

G.2. STORMWATER MANAGEMENT DESIGN CRITERIA
G.2.1. Minor System

The minor storm drainage system shall be designed to convey stormwater runoff from
the one in five year return period according to the design principles and criteria outlined
in Section F.1.4 — Design Flows and F.1.5. — Storm Sewer Pipe Design; thereby
providing safe and convenient use of streets, lot areas, and other areas. Components of
the minor storm drainage system could include swales, subsurface inceptor drains, curb
and gutters, catchbasins, maintenance holes, pipes or conduits and service lateral lines
in those areas where a piped storm drainage system is required.

G.2.1.1 Storm Sewers

Approved Master Drainage Plans (MDP’s) which have established storm sewer sizing
criteria other than one in five year standard will govern (Figure G-1). In the absence of
approved MDP’s, storm sewers shall be designed to a minimum one in five year,
unsurcharged standard (i.e. 85% of pipe capacity). For any storm sewer to be assumed
by the City the minimum allowable pipe diameter is 300 mm.

Does a Master
Drainage Plan
exist?

Type of
development?

Approved &
current?

Infill Greenfield

Update MDP
and establish
sLorm sewer

sizing criteria,

On-site 1.5 year storm
sewer capacity. Outlet
o be designed to not
negatively impact
receiving system.

MDP storm
sewer sizing
criteria applies.

1:5 year storm
sewer sizing
criteria applies.

Figure G-1 Storm Sewer Sizing Criteria Decision Tree

Interfacing between new storm sewers designed to the minimum one in five year,
unsurcharged standard and existing storm sewers of variable sizing standard shall

108


http://www2.hamilton.ca/NR/rdonlyres/CD4FE3EB-8504-433D-88EB-7B8507AC2B7F/0/StormDrainagePolicyReport.pdf

Comprehensive Development Guidelines and Financial Policies Manual

require hydraulic analysis of the existing and proposed storm sewers. Flow capacity of
the proposed storm sewer shall be determined based on the receiving existing sewer
remaining unsurcharged. The proposed storm sewer flow capacity would either be the
one in five year standard or designed to allow the existing storm sewer to remain
unsurcharged. Should the proposed storm sewer flow capacity be required to be less
than the one in five year standard, to prevent downstream surcharging, inlet capacity for
the storm sewer shall be designed accordingly. Should the existing downstream system
be already surcharged, the proposed upstream storm sewer should not increase the
level of surcharging downstream.

Hydraulic analysis of the proposed and existing storm sewer system shall provide
hydraulic grade lines for the inlet capacity and/or one in five year standard and one in
100 year standard. Hydraulic analysis should demonstrate that no negative impact on
the receiving storm sewer system results from the proposed storm, sanitary or
combined sewer. The extent of the downstream off-site analysis needs to be verified
with City staff prior to initiation, to ensure that downstream conditions are adequately
accounted for in the analysis. The City shall provide the consultant with the 100 year
hydraulic grade line for the existing storm infrastructure system when available. The
designer has to prove that the downstream receiving system has capacity.

The 100 year HGL in the storm sewer system is to remain below the surface to ensure
that there is no interference with the overland flow system as a result of surcharge from
the storm sewer system. If it is demonstrated that it is not feasible to ensure the 100
year HGL remains below surface, for example as a result of a shallow system subject to
physical constraints, a dual drainage model will be required to demonstrate that the
minor and major system is capable of conveying the 100 year design flows ensuring
protection of private property from flooding and limiting flow depths to ensure public
safety and reasonable access.

Should downstream storm sewer surcharging be a concern under existing conditions,
the Proponent may be required to restrict inlet capacity to ensure no negative impact on
the receiving system. In addition, the Proponent is to ensure that adequate overland
flow capacity is available in the development and in the receiving major system,
incorporating the influence of the restricted inlet capacity of the storm sewer system.

G.2.1.2 Combined Sewers

Existing combined sewers may need to be upgraded when it is demonstrated that
deficient capacity exists and/or the sewer requires capital maintenance. Discussions
with City of Hamilton staff would be required prior to consideration of any combined
sewer upgrades.

Interfacing between the existing (original) combined sewers and the upgraded
combined sewer should be designed to the one in ten year, unsurcharged standard (i.e.
85% of pipe capacity) using the Rational Method. Hydraulic analysis should
demonstrate that no negative impact to the receiving combined sewer system would
result from the proposed combined sewer upgrades to the satisfaction of City staff.
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G.2.1.3 Inlet Systems — Catch Basins

The minor system shall be designed so that conveyance capacity complements inlet
capacity. Undersizing the inlet capacity can lead to under-utilized storm sewers and
frequent roadway flowing, whereas oversizing the inlet capacity can lead to sewer
system surcharging and possible basement flooding or floor fractures. As a minimum
requirement, the City requires that double catch basins be installed at all low points in
the road and single catch basins at low grade points.

In older, existing developed areas, catch basins may over-capture storm runoff which
can result in flooding. In these potential retrofit cases, the drainage design for
redevelopment should consider the use of inlet control devices to reduce the risk of
system surcharge, or upgrade the hydraulic capacity of the system. Analysis of the
storm sewer and overland flow system, in conjunction with discussions with the City, will
determine if inlet control devices or upgrades to the system hydraulic capacity, shall be
required, in order that the inlet capacity more closely matches the storm sewer capacity.

G.2.1.4 Foundation Drains

Foundation drains should be connected to a storm sewer or a combined sewer where
present, but never a sanitary sewer.

Where no sewer outlet is available the Proponent should reference existing Watershed
Studies, Subwatershed Studies and Master Drainage Plans for foundation drain
requirements for the proposed development area. Should a Proponent propose that
sump pumps discharge to the surface the City of Hamilton would require the following
criteria to be met to its satisfaction:

. When the side yard has less than 1% grade, the foundation drain shall be directed
to the storm sewer;

. That discharge to the surface would occur when a minimum of 1.8 m between the
house and side lot line, with the exception of existing homes with less than 1.8 m
available, via discussion with the City;

. Positive drainage from the rear of the house to the rear of the lot would exist (i.e.
two way drainage); and,

. That positive adequate drainage be provided on the lot to convey sump pump
discharge.

The Proponent should provide supporting hydraulic analysis for gravity foundation
drains connected to the storm sewer to the satisfaction of the City. The Proponent
should establish the basement floor elevation, a minimum of 0.3 m above the 100 year
hydraulic grade line using hydraulic analysis techniques described in Section G.5.2 -
Hydraulic Capacity. The City shall provide the consultant with the 100 year hydraulic
gradeline for the existing storm infrastructure system when available. Foundation drains
using sump pumps shall use a ‘gooseneck’ connection, in situations where the
foundation drain at its highest elevation is placed above the foundation wall, no
hydraulic grade line analysis is required in this instance.

110



Comprehensive Development Guidelines and Financial Policies Manual

G.2.1.5 Roof Leaders
All roof leaders shall be discharged to the surface.
G.2.2. Rear Yard Catch Basins

The City may elect to maintain rear yard catch basins and connections of 375 mm
minimum diameter at 0.5% or sewers with a flow capacity of 130 I/s considered to be
the minimum sized storm infrastructure requiring City access on Private property.
Where the City elects not to maintain rear yard catch basins, those catch basins will be
deemed private and the ownership and maintenance requirements are registered on
title as part of the Development Agreement process. The catch basin and drain should
be located on one lot and not on the lot line.

In order to protect private property and public safety in situations where the lead from
rear lot catch basins may have collapsed or where the catch basin has become
obstructed or plugged, the proposed lowest adjacent opening elevation (i.e. basement
window sill) shall always be above the maximum ponding level above the catch basin,
at which point there would be overland relief. Maximum desirable ponding level above a
rear lot catch basin is 0.33 m, subject to rear lot grading. Where it is demonstrated that
it is not feasible to limit ponding to 0.33 m it shall be demonstrated that full capture of
runoff from the 100 year event or a safe overland flow route can be achieved.

G.2.2.1 Outlet Treatment

New storm sewer outfalls, which discharge into a natural watercourse, shall be
designed to prevent erosion. They shall also be blended into the natural surroundings,
in an aesthetically pleasing manner to the extent possible, given the size and location.

An access road with a minimum width of 4 m and cross fall of 2% should be provided to
outfalls. Should the outfall be within a fenced area, gate access shall be provided.

Outfalls shall be provided with safeguards to prevent entry by unauthorized personnel
into the outfall. Current City Standards use the Ontario Provincial Standard Drawings
(OPSD), which should be followed to determine what outfall sizes require grating to
prevent unauthorized entry.

The invert of the outlet, if possible, shall be located at, or above, the normal low flow
(baseflow) water elevation of the natural watercourse (seasonally high baseflow, i.e.
spring period). This can be determined through physical reconnaissance during the
spring period and/or hydraulic calculations based on recorded or simulated spring
baseflow. Pipe exit velocities shall not impart additional erosion potential to the
streambed or banks. In addition, the outfall shall be adequately protected from erosive
forces in the receiving watercourse to prevent scouring and undermining.

Although Conservation Authorities have not established outlet setback requirements for
outfalls, the Proponent should position the outlet to minimize the outlet angle to normal
creek flow and the outlet should be, if possible, located flush with the creek bank for
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minor creeks with no valley flow and at the intersection of the overbank area / valley
wall for major creeks.

Storm sewer outfalls to regulated watercourses require a permit from the respective
Conservation Authority, who must be consulted on this matter. Storm sewer outfall
design is to be submitted to the City as part of the full Engineering submission.

As the City of Hamilton borders Lake Ontario, storm sewer outfalls will at times be
located at the lakefront. The design of these storm outfalls should consider the potential
problem of dynamic breaches (ref. Ontario Ministry of Natural Resources Natural
Hazard Technical Guidelines, March 2003) and the potential obstruction of the outlet.
The outfall's invert should be located above the 100 year lake elevation if possible. The
Proponent shall be required to consult with a professional coastal Engineer and provide
appropriate protection measures. Storm sewer outfall design is to be submitted to the
City as part of the full Engineering submission, and may require the appropriate
Conservation Authority approval.

G.2.2.2 Swales

The maximum runoff typically allowed in a swale between two buildings and within rear
lot swales is based on the grading guidelines in Section J - Lot Grading. Any swale
deemed “significant” by the City staff, which require future maintenance, may be
acquired as a permanent easement by the City and designated as an overland flow
route. Swales conveying 0.70 m3/s or more for the 100-year storm shall be considered
significant by the City. This flow rate is based on a 1.0 m wide grassed swale with 3:1
side slopes flowing at a depth of 0.33 m at a slope of 1%. The City, on a case-by-case
basis, may consider a swale to be significant. Easements should be a minimum width of
45 m, when swales are considered significant, to allow the City access for
maintenance.

G.2.3. Major System
G.2.3.1 Roadway Conveyance

Major roadways and local streets often convey runoff during severe storm events and,
as such, shall be incorporated as elements of the major drainage system. For new
development, road grades shall be constructed to provide positive conveyance to major
watercourses or storm sewer inlets. The depth and extent of street flooding in new
developments shall be limited in order to protect property and public safety, and allow
emergency vehicle access, and shall not exceed flood depths according to the following
road classification for the governing 100-year storm event as follows:

1. Arterial and Emergency Routes — 0 mm depth above road crown; and,
2. All other road classifications — 150 mm depth above road crown.

The roadway major system interface between existing and proposed development shall,
whenever possible, be positively graded to convey roadway overland drainage to the
flow capacity of the existing roadway system while maintaining roadway flooding depths
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to the foregoing standards. Should overland flows from the proposed development be
above the receiving existing overland flow system, storage of overland flow or other
methods of reducing flows to the receiver flow capacity will be required. Should a
positively graded major system interface not be possible under normal site grading
conditions, as demonstrated by the Proponent, then alternative grading and/or methods
of conveying the overland flow, such as, but not inclusive to, sag roadways (saw tooth
grading), overland relief points and enlarged storm sewers, shall be reviewed with the
City. It shall be demonstrated to the City that street flooding depths are maintained at/or
below the foregoing roadway standards. Swale flooding depths are also to be
maintained within these guidelines and the proposed minor system is to be designed as
per these guidelines, such that the downstream major and minor storm systems are not
negatively affected.

Road reconstruction projects within the City of Hamilton should not negatively impact
the existing overland flow system. Should road reconstruction projects propose to
increase pavement area resulting in overland flow depths above acceptable guidelines,
alternative forms of Stormwater management should be investigated such as minor
system or off-line storage.

G.2.3.2 Overland Flow Routes

All overland flow from rear yards shall be conveyed to roadways via swales or rear yard
catch basins with connecting leads. The overland flow routes, through and from lots,
shall be designed such that water levels remain below the finished grade adjacent to the
swale. Swales located within the areas other than residential land use shall be designed
to convey the 100 year event within the confines of the overland easement and shall
maintain flow velocities below the erosion threshold for the swale.

Roads that are proposed to be used as an overland flow route shall be designed as
stated within the foregoing Section G.2.3. In all situations the City would prefer overland
flow compared to total capture into the storm sewer however, there will be instances
where capture of the major system may be required. For example, overland flow routes
crossing arterial roads, considered unacceptable. In these cases, (for arterial roads) it
must be demonstrated that major system flows up to Regional event can be captured
and conveyed either through a culvert or storm sewer to an approved outlet location.
Regional storm flow overtopping depth and velocity on roads should be considered in
accordance with Ministry of Natural Recourses and Forestry’s “Technical Guideline-
River & Stream Systems: Flooding Hazard Limit.

Overland flow routes such as natural channel systems shall adhere to the criteria
outlined within Section G.2.4 — Natural Watercourse Systems.

G.2.3.3 Roadway Crossings

New roadway culverts and bridges should have sufficient conveyance to pass the
Regulatory flow (larger of Hurricane Hazel or 100 year event), in order to avoid adverse
backwater effects (ref. MTO Directive B-100). If, due to economics or other mitigating
circumstances, this is not feasible, a backwater analysis must be undertaken to
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determine the limits of upstream flooding and provide necessary mitigating design
modifications.

Arterial and collector roadways in new developments should be, where possible, the
only road classifications permitted to cross a watercourse having a drainage area in
excess of 125 ha. Spacing and location of roadway crossings other than arterial or
collector roads may be considered by the City when documented within the Stormwater
Management Plan.

Freeboard and clearance (as defined in the governing Ministry of Transportation Ontario
(MTO) manuals and the Ontario Bridge Code) requirements for watercourse crossings
should be based on current MTO criteria.

Where a permit is required from a Conservation Authority, watercourse crossings will
not be permitted to increase upstream flooding on private lands, unless appropriate
waivers can be secured.

Allowable Regional storm event (Hurricane Hazel) flooding depths on roadways should
be determined based on the standards within the Ontario Ministry of Natural Resources,
River & Stream Systems: Flooding Hazard Limit Technical Guidelines, latest revision.

G.2.4. Natural Watercourse Systems

Where watercourse alterations are proposed as part of a development, the design of
such alterations shall incorporate and consider the following:

G.2.4.1 Design Approach and Principles

. Channel design is to be based on natural channel forming processes to achieve a
dynamically stable system. The channel evaluation methodology and design
approach is to be consistent with the most current Provincial guidelines (ref.
Ontario Ministry of Natural Resources, River & Stream Systems: Flooding Hazard
Limit Technical Guidelines, March 2006, and Adaptive Management of Stream
Corridors in Ontario. MNR, 2001);

o Alteration to a regulated watercourse will require a permit from the respective
Conservation Authority (Development, Interference with Wetlands and Alterations
to Shorelines and Watercourses) and potentially clearance / authorization from the
Federal Department of Fisheries and Oceans (Fisheries Act) and Ontario Ministry
of Natural Resources (Lakes and Rivers Improvement Act);

o Remedial works shall incorporate fish habitat protection / mitigation or
compensation in accordance with the requirements of the Federal Department of
Fisheries and Oceans (DFO) and Ontario Ministry of Natural Resources (MNR),
related to stream type and significance; and,
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J Remedial works shall incorporate the requirements of the governing Official Plan,
as well as the requirements of provincial Ministries and other public agencies for
protection of associated natural features such as:

Environmentally Significant Areas (E.S.A.)
- City of Hamilton

— Conservation Authorities

Niagara Escarpment
- Niagara Escarpment Commission (NEC)

Heritage Sites
-~ Ontario Ministry of Tourism, Culture and Recreation

G.2.4.2 Setbacks

Conservation Authorities have established various watercourse setback policies which
regulate development boundaries. The Proponent should always verify that the most
current Conservation Authority’s setback policies are being adhered to. Each of the four
Conservation Authorities, Hamilton Conservation Authority (HCA), Niagara Peninsula
Conservation Authority (NPCA), Grand River Conservation Authority (GRCA), and
Conservation Halton (CH), requires development to adhere to their specific setback
policies.

The size of setbacks from the watercourse edge to developable lands is typically a
function of the significance of the valley form, the sensitivity of the watercourse and the
type of development (building or other).

The Conservation Authorities may establish setbacks using Understanding Natural
Hazards, MNR, 2001 to define the erosion hazard limit using stable slope allowances.
Proponents should be aware that watercourse setbacks will typically be established by
a Conservation Authority using the greater of the fisheries, valley and floodplain
setbacks.

G.2.4.3 Access / Maintenance

. Creek block dedications adjacent to private land in new developments shall be
fenced to prevent human access and encroachment. Fencing shall be on public
property, 150 mm from the property line. Private access gates to creek block areas
are not allowed; and,

J Natural channel design shall consider channel and utility maintenance
requirements by incorporating access routes. Access routes may be located within
the appropriate top of bank setback limit or adjacent to the low flow area in
appropriately designated areas.

G.2.5. Stormwater Quantity and Quality Controls

Current Stormwater management practice advocates the consideration of Stormwater
Management Practices (SWMP’s) on a hierarchical basis, whereby more pro-active

115


http://www.otonabee.com/wp-content/uploads/2012/05/Understanding-Natural-Hazards-Full-Document.pdf
http://www.otonabee.com/wp-content/uploads/2012/05/Understanding-Natural-Hazards-Full-Document.pdf

Comprehensive Development Guidelines and Financial Policies Manual

techniques are considered first. The SWMP’s are grouped under the following headings
in order of preferred application:

e Lot Level Techniques, Source Controls and Alternative Development
Standards;

e Transport or Conveyance Controls; and,
e End-of-Pipe Controls.

The philosophy behind this hierarchy is that Stormwater management techniques are
usually more effective when applied at the source. The City of Hamilton supports
Source Water Protection and Water Balancing using available appropriate Stormwater
management techniques, such as infiltration technologies cited herein.

The City of Hamilton supports the progressive implementation of a wide range of
Stormwater management techniques. This range is expected to increase and change
over time, as long-term monitoring results indicating the level of success of various
techniques, become available.

The City of Hamilton supports the integration of Stormwater management facilities with
passive recreational opportunities, where the intended function of either is not impaired
in accordance with the Parkland Dedication Policy. Where proposed, a review of the
potential for integration of such facilities with recreational use will be required through
consultation between the City of Hamilton, the general public and the Development
Proponent.

Table G.1 and G.2 provide the current perspective of the City of Hamilton regarding
available Stormwater management practices, as well as special supporting
documentation which is required for implementation of each technique.

Table G.1 — Comprehensive List of Available SWMP’s

Stormwater Special Supporting
Management City of Hamilton Perspective Documentation Required

Technique to Verify Suitability
Lot Level Techniques, Source Controls, and Alternative Development Standards

= Alternative
Development
Standards (i.e. Green
roofs, biofilters)

On a case-by-case basis Yes

Not currently endorsed (ref. Lot

- Reduced lot grades Grading N/A
Standard)
= Roof leader discharge Address winter icing
Encouraged
to surface concerns
. Roof leader discharge Discouraged ir_1 residential land . .
- use due to maintenance and Geotechnical and on-site
to soakaway pits . .
. impacts on use of rear yards, soil assessment
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Stormwater
Management
Technique

City of Hamilton Perspective

Special Supporting
Documentation Required

= Rooftop storage

Discouraged, due to lack of
municipal control. Green roofs can
be discussed with the City.

to Verify Suitability

Maintenance Agreement
and Restrictive Covenant
with owner to prevent
alteration to system

= Parking lot storage

Only where in Municipal control

Maintenance Agreement
and Restrictive Covenant
with owner to prevent
alteration to system.
Easements to be included in
covenant with owner.

= Porous pavement

Porous pavement applicable in
specialized applications. Subject
to proper documentation by the
Proponent.

Technical documentation
required

= Pervious pavement

Pervious paving stone applicable
in mitigation for thermal impacts;
typically appropriate in low
volume areas such as overflow
parking

Technical documentation
required

Table G.2 — Comprehensive List of Available SWMP’s

Stormwater
Management
Technique

Conveyance Controls

City of Hamilton Perspective

Special Supporting
Documentation Required to

Verify Suitability

= Pervious pipe systems

Pervious pipe applicable in
specialized

applications, subject to proposed
documentation by the Proponent

Geotechnical and on-site soils
assessment

= Pervious catch basins

Pervious catch basins applicable
in specialized applications. subject
to proposed documentation by the
Proponent

Geotechnical and on-site soils
assessment

« Grassed swales (semi-
urban road sections)

Encouraged where applicable (ref.
Official Plan)

N/A

= Oversized pipes
(Superpipes)

Appropriate in redevelopment of
existing areas

Need to demonstrate no other
suitable alternative

= End-of-Pipe Controls

= Structural

= Wetlands :
. Applicable for water
* Hybrids quality/quantity treatment N/A
= Wet ponds
= Dry ponds Applicable for water quantity N/A
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Stormwater
Management
Technique

City of Hamilton Perspective

Special Supporting
Documentation Required to
Verify Suitability

control only

« End-of-Pipe Controls

= infiltration basins

Limited applicability in the City of
Hamilton

Geotechnical and on-site soil
assessment

= infiltration trenches

Limited applicability in the City of
Hamilton

Geotechnical and on-site soil
assessment

« filter strips

Part of "Treatment "Train' only

N/A

= buffer strips

Part of "Treatment "Train' only

N/A

= sand filters

Limited application

Geotechnical and
maintenance assessment

Applicable primarily for
Commercial / industrial land use,

Maintenance Agreement with

+ oil/grit separators shall not be used as a stand-alone | City

SWMP

= Non-Structural

Regional or site specific study
of receiver sensitivity and
available retrofit opportunities
in accordance with DC-By-
Law.

Appropriate and supported
particularly for infills and in
watersheds of low environmental
significance

= Cash-in-Lieu of On-
Site Stormwater
Management

G.2.5.1 Source Controls

As noted, the City of Hamilton supports the implementation of source controls where
feasible. The feasibility and overall benefit to be derived from implementing source
controls would typically be determined in a Subwatershed Study or other form of Master
Plan. Where such studies do not exist or are not applicable to the proposed
development, the Proponent shall consider the application of source controls as a Best
Management Practice (BMP).

Alternative Development Standards (ADS)

ADS are supported by the City of Hamilton on a case-by-case basis. The City of
Hamilton Stormwater Master Plan, Class Environmental Assessment Report (City-
wide), 2007 supports ADS, such as green roofs, biofilters, and pervious pipe systems.
Proponents proposing ADS should consult with the City of Hamilton prior to the detail
design stage.

Reduced Lot Grading

The City of Hamilton currently does not endorse reduced lot grading.

118



Comprehensive Development Guidelines and Financial Policies Manual

Roof Leader Discharge to Surface

Roof leader discharge to rear yard ponding areas is discouraged within the City of
Hamilton due to West Nile Virus. Soakaway pits are applicable where infiltration is
promoted. Subwatershed Studies on Master Plans may establish the feasibility of
soakaway pits and should be followed in establishing subdivision detail design to the
satisfaction of City staff. Soakaway pits identified within Subwatershed Studies or
Master Plans may be used to serve single residential lots and typically only roof
drainage, therefore, no pre-treatment is required.

Rooftop Storage

Rooftop storage has been used extensively in other jurisdictions for large flat roof
topped commercial, industrial and institutional buildings for reducing post-development
flow rates to storm sewer systems. The City of Hamilton discourages rooftop storage for
new and infill development due to the lack of municipal control with a preference to
other end-of-pipe controls such as Stormwater management facilities, but shall consider
it based on discussion with the respective Development Proponent. The City of
Hamilton would require rooftop storage designs be completed in accordance with MOE-
CC 2003 guidelines and that the Proponents, agree to a restrictive covenant with the
City of Hamilton. Green roof technologies may be discussed with City staff, but it should
be noted that this technology is not considered typical rooftop storage.

Parking Lot Storage

Commercial, industrial and institutional developments have used parking lot storage to
control post development flows to receiving storm sewer systems. The control structure
be located within the development property boundary. Parking lot storage design shall
be in accordance with the MOE-CC 2003 guidelines, although ponding depths shall be
limited to 0.25 m. Ponding depths within loading bay areas should be designed to a
preferred maximum of 0.30 m, although consideration for pond depths up to 1.0 m will
be provided by the City due to site hydraulics, as long as the proposed ponding is not
detrimental to the site conditions or adjacent properties.

Ponding on parking lot during frequent storms (up to five year) should be avoided.

Porous and Pervious Pavement

Porous and pervious pavements shall be used only for specialized applications as
discussed in the MOE-CC 2003 guidelines. Both porous and pervious pavements have
the benefit of improving infiltration and reducing thermal impacts of runoff. The
Proponent shall provide design documentation to the satisfaction of City staff. A flow
restrictor pipe shall be considered for all outlet control structure designs. An orifice plate
can also be considered where a standalone restrictor pipe cannot meet flow target.
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G.2.5.2 Conveyance Controls
Pervious Pipe Systems

The City of Hamilton may permit pervious pipe systems for special applications in
accordance with the MOE-CC 2003 guidelines. In the event that pervious pipe systems
are approved, Proponent must ensure there is sufficient clearance from the drinking
water systems. Further, it has to be proven that the road base will not be affected by
trapped water.

Pervious pipe systems exfiltrate water through the pipe wall and improve groundwater
recharge. Existing pervious pipe systems in other jurisdictions have been documented
as prematurely failing due to clogging, and as such, the Proponent shall provide
technical documentation in support of the design, construction and maintenance
requirements to the satisfaction of City staff.

Pervious Catch basins

As per pervious pipe systems, the City may allow pervious catch basins when the
Proponent provides supporting documentation to the satisfaction of City staff. Pervious
catch basins shall be implemented in accordance with the MOE-CC 2003 guidelines.

Enhanced Grassed Swales

The City supports the use of enhanced grassed swales, where applicable, for
Stormwater quality treatment, provided that minimum length, velocity, flow depth and
slope criteria are met for full functionality. The MOE-CC 2003 guidelines provides
design criteria for enhanced grass swales and should be incorporated into the swale
design.

Oversized (Super) Pipes

Super pipes provide subsurface storage to reduce post development peak flow rates to
receiving storm sewer systems. The City of Hamilton may permit the use of oversized
pipes to provide quantity control only for redevelopment, infill areas, and some smaller
developments, when no other practical alternative exists. The Proponent shall
incorporate the MOE-CC 2003 guidelines into the super pipe design.

G.2.5.3 End-of-Pipe Techniques
Wetlands

Constructed wetlands based on suitable soil conditions are suitable for providing
Stormwater quality control / enhancement for drainage areas 5 ha or greater in size.
The MOE-CC 2003 guidelines shall be adhered to in developing the wetland design.
The application of BMP’s would typically be developed through a Subwatershed Study
and the detailed design established through a Stormwater Management Plan for
proposed development.
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Wet Ponds

Wet ponds are similar to wetlands, but typically are less land intensive. Wet ponds also
require a minimum 5 ha drainage area to function effectively. Subwatershed plans
typically provide the require guidelines for the Stormwater Management Practices in
conjunction with the MOE-CC 2003 guidelines, but should a subwatershed plan not
exist, the MOE-CC 2003 guidelines shall be followed.

Dry Ponds

Dry ponds require a minimum 5 ha drainage area. Dry ponds only provide erosion and
flood control. Dry ponds do not have a permanent pool component, therefore, any water
quality protection / enhancement, would only be as function of the facility’s detention
time and therefore would not be considered as effective as a wetland or wet pond. The
MOE-CC 2003 guidelines provide design criteria for dry ponds, which should be
incorporated into dry pond designs.

Hybrid Wet Pond / Wetland

Hybrid wet pond / wetlands systems consist of a wet pond, in series with a wetland. The
permanent pool is approximately 50% within each element. The hybrid requires a
forebay sized only to serve the wet pond. The MOE-CC 2003 guidelines design criteria
for hybrid wet pond / wetland systems should be followed.

Qil / Grit Separators

Oil / grit separators are most appropriate for commercial/industrial land use and shall
not be used as stand-alone SWMP, but rather as part of a “treatment train” approach to
achieve the required quality treatment. Literature review of independent performance
testing suggests that the removal efficiencies of oil/grit separators are only attainable
under very specific circumstances, which are highly dependent on study design, specific
site conditions, particle size distribution the varying flow conditions under which the
tests are conducted. In light of this documentation, the City of Hamilton is prepared to
accept, based on the US TARP (Technology Acceptance and Reciprocity Partnership)
Tier | Conditional Interim Certification by NJDEP (New Jersey Department of
Environmental Protection), that stand-alone OGS devise is only capable of achieving a
TSS removal efficiency of 50%. It is the Engineering consultant’s responsibility to
contact the manufacturer to confirm the status of certification provided by NJDEP.

Infiltration Methods (General)

In general, there are relatively few areas within the City of Hamilton where Stormwater
infiltration is critical to maintain downstream ecosystem integrity. Furthermore, the
database regarding the impact of Stormwater infiltration on groundwater quantity and
quality is currently limited. The application of this best management practice would
typically be subject of a subwatershed study or other form of detailed local master plan.

Notwithstanding, various plans such as the Community of Stoney Creek Stormwater
Quality Management Strategy Master Plan, 2004 outline areas of hydrogeological
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sensitivity. Proponents of developments located within such areas shall provide site-
specific soils investigations, confirming the potential effectiveness of infiltration
techniques and the impacts on groundwater recharge and quality.

In the absence of such studies, the Proponent is encouraged to consider infiltration
methods only where soil conditions warrant, and particularly in condominium-style
residential developments. In either event, the Proponent propose infiltration methods as
part of the Stormwater management plan, the potential impacts to the groundwater shall
be clearly demonstrated in terms of quantity and quality; this may require the
implementation of a groundwater monitoring program. Proponents should review the
Groundwater Resources Characterization and Wellhead Protection Partnership Study
available upon request from the Sustainable Initiatives Division of the Public Works
Department.

Infiltration Trenches

Subsurface / surface trenches refer to infiltration systems, which typically can be
implemented for small drainage areas (<2 ha) and are best suited for residential land
use. Infiltration systems are best suited for high density housing such as townhouses,
where several homes can drain to one trench. Townhouse condominium complexes will
require infiltration trench maintenance requirements and ownership details to be
included within the property title Agreement. The City of Hamilton shall require an
easement from City property to the infiltration trench(s) to ensure maintenance of the
trench is being provided by the townhouse condominium corporation. Soil conditions
should provide suitable infiltration capacity. The MOE-CC 2003 guidelines should be
incorporated into the infiltration system design.

Filter Strips

Filter strips are only considered appropriate for low-density development, roads and
small drainage areas (<2 ha). Vegetated filter strips should be located adjacent to
watercourses and drainage swales, as these systems can receive the sheet flow
produced by the filter stripe 2003 guidelines should be adhered to in the design of the
filter strip.

Buffer Strips

Buffer strips comprise natural areas located between development and the receiving
water system or natural area. Buffer strips should be established and define at the
subwatershed planning level with input from the Conservation Authority.

Sand Filters

Sand filters shall be limited to a drainage area less than 5 ha. Sand filters shall require a
form of pre-treatment and shall not be used as a stand-alone SWMP. The type of filter
shall consider the surrounding soil condition and the possibility of being connected to
the proposed storm system.

The MOE-CC 2003 guidelines outline the conditions and criteria for filters.
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G.2.5.4 Cash-in-Lieu of On-site Stormwater Management

In principle, cash-in-lieu on-site of Stormwater management would involve a
Development Proponent providing a designated financial contribution towards off-site
Stormwater management infrastructure, elsewhere in the City, in lieu of providing on-
site Stormwater management. The prerequisites to such an approach include a low
sensitivity receiver, or limited rehabilitation opportunity and typically small or infill
development form. The Proponent is to provide a report that outlines where the cash-in-
lieu can be applied.

G.2.6. Spill Prevention and Control

Spill prevention and control measures shall be implemented for all industrial and
commercial developments that process, store or refine liquid products that would be
considered a contaminant within the receiving Stormwater system, to ensure that spills
or leaks do not impact downstream water quality. Examples of spill control BMP's used
for the prevention of the discharge of pollutants to the Stormwater system are:

. Qil / grit separators;

o Spill containment tanks;

J Stormwater facility shutoff valves;

o Vehicle loading area covering;

o Vehicle loading procedures; and,

J External storage area containment.

Industrial and commercial developments shall develop a spill prevention and control
plan incorporating appropriate preventative spill measures, identification of spill areas,
material handling procedures and spill response procedures. The Proponent shall
outline the methods of spill reporting, assessing, monitoring and coordination of spill
clean-ups. In addition, the Proponent should note that the spill control BMP's effluent is
regulated by the Sewer Use By-Law. The Proponent shall submit the spill prevention
and control plan to the City’s Compliance and Regulations Section of the Public Works
Department.

G.3. EROSION AND SEDIMENT CONTROL
G.3.1. Erosion and Sediment Control Plan

New urban developments can accelerate natural sediment loading rates to the
surrounding water bodies, particularly during construction, when the ground cover has
been removed. In order to control the impacts of sediment loading from development
(i.e. poor water quality and aesthetics, restricted channel conveyance etc.), it is required
that erosion and sediment control measures be instituted.
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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 loading be controlled as per guidelines
published by the local Conservation Authority (ref. Erosion and Sediment Control
Guidelines for Urban Construction, GTA Conservation Authorities, 2006) and provincial
guidelines (ref. Ontario Guidelines on Erosion _and Sediment Control for Urban
Construction Sites 1987).

As a minimum, Proponents shall prepare Erosion and Sediment Control Plans that
incorporate recommendations and protection measures pertaining to:

° Planning site construction to fit the terrain;
. Construction scheduling / timing of grading;
o Minimizing soil exposure and re-establishment of vegetative cover;

o Provision of temporary cover for stripped areas scheduled to be dormant for over
30 days;

. On-site erosion and sediment techniques (e.g. diversion of runoff away from
stripped areas);

o On-site control measures;

o Site Supervision procedures;
o Monitoring and Maintenance;
. Site Restoration; and,

. Special Considerations (i.e. in-stream construction / crossings, fisheries timing
constraints.

The foregoing should be clearly defined within both the Functional and Final Design
Stormwater Management Reports, as well as on the detailed Engineering design
drawings.

G.3.2. Regulation

Topsoil preservation by-laws that were enacted in the former Municipalities have been
amalgamated into a common by-law for the City of Hamilton under a Site Alteration By-
law No. 03-126. Landowners need to be aware of, and comply with, the most current
by-law.

Sediment and Erosion Control Plans, once approved by the City and appropriate
Conservation Authority, will form part of the Development Agreement.

The Development Proponent will be required to hire a qualified environmental inspector
who will submit monthly status reports to the City’s Development Engineering Section
until the development is 80% built out. The reports must be signed by a qualified
Professional Engineer. Details of the requirements of the inspection report are available
in Appendix H — Erosion and Sediment Control Inspection Report. An inspection is also
required immediately after (i.e. within 24 hours) a major storm event (considered a 15
mm total rainfall depth over 24 hours or less). Environment Canada through its website
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provides daily rainfall amounts for the City of Hamilton. The City will develop a
monitoring program with the Proponent and ensure compliance through the Subdivision
Agreement. Developments that are less than 1 ha in size are not required to provide
monthly status reports to the City. When considering a block development this condition
may be covered by the Site Plan.

The City will require a Letter of Credit for erosion and sediment control infrastructure.
City inspectors will regularly inspect sites for erosion and sediment control deficiencies.

The requirement for monthly inspection reports may be relaxed or modified under
certain conditions (e.g. when the site is dormant over an extended period), provided the
Development Proponent can provide adequate justification to City staff to support such
a request.

G.3.3. Proponent / Builder Responsibility

Once a development is serviced with utilities and roads (i.e. ready for building
contractors), the focus of erosion and sediment control shifts from the general site
development to the specific lot-level controls. It is the responsibility of the Proponent, as
per the Subdivision Agreement, to ensure that excess sediment is not allowed to be
transported off lots and into gutters, catch basins, storm sewers and watercourses, or
tracked off-site by vehicles. Inspections and reporting shall be tailored to reflect the
changes in construction practices and locations on the site. Inspections and reporting
shall be the responsibility of the Proponent, with builders responsible to the Proponent.

G.4. DEVELOPMENT IMPACT MONITORING
G.4.1. Need

All land use change without (and often with) mitigation work, causes an impact to the
runoff regime. Stormwater management measures are intended to reduce or eliminate
adverse impacts to surface water, groundwater and receiving systems resulting from
changes to runoff quality and quantity. The theoretical performance and function of
Stormwater management works has been relatively well documented. However, unique
conditions are associated with each development, such as: topography, land use, soils,
groundwater levels, design approach, construction methods, etc. All of these factors can
combine to reduce the predictability of the performance of Stormwater management
infrastructure, leading to the need for at least a minimum level of monitoring, prior to,
and possibly after, assumption by the City. In that regard, Development Proponent shall
submit a Development Impact Monitoring Plan to the City for approval (ref. Sections
G.4.2 - Purpose to G.4.6 - What is Monitored?). Conservation Authorities and the
Niagara Escarpment Commission, in addition to the City, may have input on Monitoring
Plans.
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G.4.2. Purpose
The purpose of the Development Impact Monitoring Plan is to:

o Evaluate the performance of the Stormwater and Environmental Management
System (i.e. design and Stormwater quantity and quality mitigation techniques).
This does not include the storm sewer system; and,

o Provide the necessary information to adjust and/or optimize the plan
recommendations through a process of monitoring various environmental
parameters established within a Monitoring Plan for a development site. Based on
monitoring results, necessary adjustments to the site’s environmental
management controls would be made to meet the environmental objectives for the
site.

G.4.3. Types of Monitoring Plans

Generally, Monitoring Plans are either one or two types. The first is a stand-alone plan
prepared for a single development and its associated infrastructure. The details of this
type of plan would be part of the Preliminary and Final Stormwater Management Design
Reports. The scope is normally limited to direct on-site infrastructure that is part of the
development; this is paid for by the Proponent.

The second type of Monitoring Plan would be part of a Drainage Master Planning
document, such as a Watershed Plan, Subwatershed Plan or Class Environmental
Assessment, usually in support of a major land use change of broader scope. Such a
plan is normally administered by the City. Its scope typically includes numerous
environmental indicators and infrastructure elements.

G.4.4. Process / Protocol

Each Development Proponent will be responsible to ensure that a Monitoring Plan is in
place, satisfactory to the City. In the event that the subject development is part of an
area which already has a master Monitoring Plan in place, the Proponent shall
document how the subject development and its infrastructure complies with the plan.

Where applicable, monitoring requirements shall comply with those specified in the
Master Drainage Plan or the Sub-Watershed. For developments where specific criteria
are not outlined the City, in consultation with the appropriate conservation authority, will
work with the Proponent to develop a monitoring protocol on a case by case basis.
These requirements will be dependent on the specific needs and environmental
constraints associated with the receiving watercourse.

Where the subject development is ‘non-greenfield’ (i.e. typically infill or ‘brownfield’) and
is not part of an area covered by a Drainage Master Plan, the Proponent shall consult
with the City staff during the pre-consultation stage to determine if monitoring is
required. Should monitoring be required, the Proponent shall prepare a Monitoring Plan
as part of the Preliminary and Final Stormwater Management Plan, in consultation with
the City. The Monitoring Plan should be established to determine the potential
development impacts on-site and within the receiving system to the satisfaction of the
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City. It should be noted that the Monitoring Plan for infill development shall not be as
extensive as per required for the ‘greenfield’ development. Costs of the monitoring
program would be borne entirely by the Proponent.

Under the ‘greenfield’ approach, no reporting or direct follow-up involvement with the
individual Proponent will be required, as the full share cost of the program will have
been secured. Under the ‘infill’ approach, the Proponent will be responsible to submit
annual reports prepared by a qualified Professional Engineer, to demonstrate that the
monitoring has been completed to the satisfaction of the City.

G.4.5. Monitoring Periods

Development Agreements will typically provide insight and direction on timeframes for
construction, warranties and assumption. Important factors for development impact
monitoring include pre-construction, construction and post-construction or substantially
developed requirements. During construction, the monitoring requirements would strictly
relate to those specified in the Erosion and Sediment Plan (ref. Section G.3 - Erosion
and Sediment Control). Hence, development impact monitoring applies only to the pre-
and post-construction state, normally considered to come into effect two or three years
after start-up of construction. A one year maintenance period typically follows placement
of top course asphalt within a development. The securities, typically 10% of construction
costs, during the maintenance period would be required to address Stormwater
infrastructure deficiencies (this is not in addition to the 10% held by the City currently for
maintenance). This timeframe can obviously change depending on market and
contractor progress. The specifics will need to be detailed in the associated Stormwater
management reporting.

G.4.6. What is monitored?

The actual specifics of what is monitored and the length of the monitoring program,
relate largely to the characteristics of the development and in-situ conditions, including
the sensitivity of the local receiving system and the availability of existing information.
The ultimate decision with regard to monitoring scope requirements rests with the City
and commenting agencies, through the review of the Preliminary and Final Stormwater
Management Reports. DFO will require Monitoring Plans should a project constitute a
Harmful Alteration, Disruption or Destruction (HADD) of fish habitat and are typically a
minimum length of two to three years. While not intended to be exhaustive or
mandatory, the following general list provides some guidance.

Hydrometerologic

¢ Rainfall — Continuous

e Streamflow — Storm Response
e Groundwater — Levels

e Baseflow — Flowrate (Spot)

e Water Quantity
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e Inflow / Outflow at stormwater management faciliies — Wet Event
Response, Facility Storage-Discharge Relationship

Water Quantity

e Inflow/Outflow At Stormwater Management Faciliies — Wet Event
Response Facility Storage - Discharge Relationship

Water Quality & Aquatic Habitat

e Benthic Invertebrates — Community Structure
e \Water Temperature — Continuous

e Surface and Groundwater Chemistry Standard Parameters including
Nutrients, Metals and Bacteria

e Sediment — Total Suspended Solids
e Fisheries — Electrofish Selected Reaches

Fluvial Geomorphology

e Stream Cross-sections (Controls)

e Sediment Transport (Substrate

e Composition

e Erosion pins (Tractive Force, Critical Shear Stress)

e Bank Properties (Height, Angle, Material, Vegetation, Root Depth,
Undercuts and In-situ Shear Strength)

e Long Profile Survey (Energy Gradient, Top and Bottom Riffles, Max Pool
Depth)

Natural Heritage System

e Community Structure / Health — Ecological Integrity, Habitat Boundary
Integrity, Problem Species, Overall Species and Habitat Diversity, Buffer
Effectiveness, Human Activity Impacts Local Hydrology (water levels, soil
moisture, etc.)

G.4.7. Enforcement

As part of the requisite development Agreements, the City will hold a portion of the
Letter of Credit as security to ensure that the whole of the monitoring program is
completed, as detailed in the accompanying Stormwater Management Report.
Proponents shall conduct the monitoring program, should the development not be part
of a Master Monitoring Plan established within a Watershed Study, Subwatershed Study
or Master Drainage Plan. Should the Proponent’s annual reporting not be considered
appropriate or compliant, the City will exercise the Letter of Credit and have the
monitoring program completed by accredited professionals. The 10% securities would
be used by the City to adjust the drainage system, as necessary, including channels
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and Stormwater management facilities for the monitoring period as defined by the City,
the Conservation Authorities and DFO.

G.5. ANALYTICAL METHODS

Analytical methods can be subdivided into two categories, Hydrology and Hydraulics,
representing the establishment of flows and flow levels, respectively. Hydrology typically
precedes the determination of hydraulics for all new development and redevelopment,
as flows are required to establish the hydraulic characteristics of open and closed
systems.

For both hydrology and hydraulics, there are numerous available analytical methods.
The analytic methods provided in this document represent established techniques that
are considered acceptable by the City of Hamilton. The Proponent is not limited to the
methods herein, although discussion with the City of Hamilton and review agencies
would be required to confirm the appropriateness of using alternative hydrologic and
hydraulic analytical techniques prior to their use.

G.5.1. Hydrology
G.5.1.1 Rainfall
Intensity — Duration — Frequency (IDF)

The IDF Curves / Hyetographs for the former municipalities’ design storm events have
been replaced with new IDF Curves / Hyetographs, based on current rainfall
information. Rainfall data from both the Hamilton Airport and Royal Botanical Gardens
(RBG) has been reviewed. Based on maintaining simplicity, the more conservative
Hamilton Airport IDF relationship has been adopted (ref. Appendix G — IDF Curves /
Design Storms). Notwithstanding the foregoing, both Hamilton Airport and RBG rainfall
data should be considered for Watershed, Subwatershed and Master Drainage Plans,
but not for design of storm sewer infrastructure.

Table 1 in Appendix | - Current Streamflow and Rainfall Monitoring in Hamilton Harbour
Watershed provides the location of current City of Hamilton rainfall gauges, specifying
the duration of rainfall record for each gauge. The table also provides stream flow
monitoring locations. In addition to the stream flow monitoring locations in Table 1,
water levels within the Binbrook Reservoir (Wetland River) are continuously monitored
by the NPCA.

Temporal Distributions

Typically, there is not a single temporal distribution that should be used exclusively
within the City. Each distribution has its own unique characteristics, which can be used
to fulfill different hydrological analysis requirements. It is the responsibility of the
Proponent to establish which distribution should be employed in establishing the design
events for a development of redevelopment to the satisfaction of the City. Consideration
should be given to the drainage area(s) size, characteristics and objective functions
when determining which temporal distribution to use. To this effect, a document
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containing various design storms and temporal distributions considered acceptable for
use within the City of Hamilton is available upon request. The City will approve the
selected rainfall distribution at the Functional Design Stage. A document outlining
various durations of the AES, SCS and Chicago design storms is also available upon
request.

The SCS storm distributions utilize mass rainfall curves to derive the design storm. SCS
Type Il design storms typically provide the highest peak flow for rural catchments in
comparison to the Chicago distribution. The Chicago distribution developed from an
Intensity-Duration-Frequency (IDF) relationship generally provides greater peak flows
for urban areas than the SCS Type Il distribution.

The AES 1-Hour Strom Distribution can be used in developing a hyetograph with
knowledge of the total rainfall, time to peak and decay constant. This storm distribution
is not as widely used as the SCS Type Il and Chicago storm distributions and should be
compared to the other distributions in determining the controlling storm design.

The selection of the duration of the rainfall event should also consider the drainage area
characteristics and Stormwater management approach. In addition, approval agencies
other than the City of Hamilton should be consulted in determining both the type of
temporal distribution and the storm event duration. The City of Hamilton will have to
approve the selected temporal distribution based on a sensitivity analysis before
finalizing the functional SWM report.

G.5.1.2 Rational Method

The Rational Method of determining design flows should only be used as an
approximation of flows for relatively small drainage areas (i.e. less than 5 ha) due to the
conservativeness of the approach. Flows determined using the Rational Method are
typically higher than those resulting from complex hydrologic models.

The Rational Method can be used for storm sewer design regardless of the total
contributing area, using the City of Hamilton’s storm sewer design sheet and the new
IDF relationship for Mount Hope Airport rainfall gauge (ref. Appendix G — IDF Curves /
Design Storms).

G.5.1.3 Event Based Hydrologic Models

A list of event based hydrologic models considered appropriate has been provided
within Appendix J — List of Approved Hydrologic and Hydraulic Models. The list will be
periodically reviewed (every 5 years) to include either new hydrologic models or models
considered appropriate at the time of preparation. Should a Proponent wish to use
another model, documentation as to the validity of the model should be provided to City
staff for review prior to use.

Both the Flood Plain Management in Ontario Technical Guidelines, Ontario Ministry of
Natural Resources, 2001 and the Drainage Management Manual Parts 3 and 4, Ministry
of Transportation, 1997 provide general guidelines on the selection of hydrologic
models. The Ministry of Transportation document lists the characteristics of each model,
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from which the Proponent can evaluate the appropriateness of certain event based
hydrologic models.

Sound hydrologic modelling standards of practice should be followed in developing an
event based on hydrologic model. The following standards of practice are intended to
guide general model preparation for most hydrologic programs and techniques,
however, this list should not be considered exhaustive:

. The modeller should provide the purpose for developing the hydrologic model,
such as determining flow rates, runoff volumes, flow routing effects for proposed
development, existing land use conditions etc.;

o The modeller should provide the study objectives and how they relate to the
hydrologic modelling;

o The modeller should provide the basis for the storm design information, outlining
how the design storm has been selected;

. The modeller should provide drainage area plans outlining both internal and
external catchments, modeling schematics and tables providing drainage area
parameters;

o Background information on the selection of the drainage area parameters should
be provided to assist the City in understanding on the assumptions leading to the
drainage area parameters;

. Background data on overland and minor storm systems should be provided with
plans clearly presenting and labelling both systems;

. Data should be provided on routing through natural and manmade storage
systems, with detailed plans and calculations outlining how the stage / discharge
relationship has been developed;

. Sensitivity analysis should be conducted on a minimum number of parameters
which varies with model complexity;

. Verification or validation of results should be provided through various methods
such as calibration to recorded streamflow, unit flow rates and runoff volume
comparisons using the techniques such as the MTO index method or equivalent.
The application of the validation technique (number and type) will depend on the
availability of data and the sensitivity of the analysis; and,

o The modeller should provide all input and output details in a logical manner, with
an explanation for potential errors.

G.5.1.4 Continuous Models

Continuous models (ref. Appendix J — List of Approved Hydrologic and Hydraulic
Models) differ from event based hydrologic models in that rather than using a synthetic
design storm based on IDF data, a long term time series of historical meteorological
data is used for the input driving function. In addition to historical rainfall data,
continuous models typically require seasonal state variables. Continuous models are
usually more complex than event based hydrologic models, as typically the models
consider more processes including temperature, evapotranspiration, snow conditions
and groundwater. Notwithstanding, the modelling standards of practice for event based
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on hydrologic models also apply to continuous models. Continuous models are typically
used but are not limited to higher level studies such as watershed and subwatershed
studies. Continuous modelling may also be used for studies with a scope requiring
historical data inclusion.

In addition to the standards of practice for event based hydrologic models, the
Proponent should demonstrate that the historical meteorological time series selected
has been obtained from the nearest rainfall gauge to the Proponent’s study area. This
will often lead to a trade-off between duration of record and proximity. Typically, the
minimum duration for meaningful continuous simulation is 20 to 25 years. Historical
rainfall data is available from the City, Conservation Authorities and Environment
Canada.

The Proponent in selecting a continuous hydrologic model usually intends to develop
frequency flows for the historical data period. The Proponent should specify the
assumptions and methodology for determining the frequency flows and typical year
hydrographs. The Proponent should provide validation of the selected probability
distribution by using statistical tests.

The Proponent should select the continuous model giving consideration to development
and/or redevelopment characteristics to the satisfaction of the City. In addition approval
agencies (i.e. Conservation Authorities, MNR, MTO and others) other than the City
should be consulted to determine modelling requirements.

G.5.2. Hydraulic Capacity

Drainage systems can be subdivided into both closed and open systems. The hydraulic
capacity of the receiving minor and major storm system is to be determined to verify that
drainage can be safely conveyed as proposed. For each system various analytical
techniques can be employed. Appendix J — List of Approved Hydrologic and Hydraulic
Models lists hydraulic analytical techniques acceptable to the City; however, the list
should not be considered exhaustive. The Proponent is not limited to the methods
herein, although discussion with the City and review agencies (Conservation
Authorities, MNR, MTO and others) would be required to confirm the appropriateness of
using alternative hydraulic analytical techniques.

The hydraulic capacity of a storm system can be determined through hydraulic
modelling and for certain applications through the use of standard ‘hand calculations’.
As for hydraulic modelling, standards of practice relate to the use of various techniques.
The following standards of practice are intended to provide direction:

. The Proponent should clearly identify the study objectives and how they relate to
the hydraulic modelling;

o The Proponent should provide the purpose for the hydraulic modelling;

o The modeller should provide the model selection criteria and how the model
matches the criteria;

. The Proponent should provide plans clearly presenting the closed and/or open
hydraulic system;
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o For plans describing open systems, the Proponent should note cross-sections,
study limits, land use, crossing details, spill areas, ineffective flow areas, and
flooding limits and elevations for the appropriate design event(s);

o For plans describing closed systems such as storm sewers, the Proponent should
note the storm sewer network details including maintenance hole numbers, storm
sewer size, length, study limits, land use, slope and sewer and ground elevations;

. For combined hydrologic / hydraulic models such as SWMM, the Proponent should
provide plans that not only describe the close system but also the contributing
drainage areas and overland flow system;

o For all hydraulic models, the Proponent should provide the downstream and, if
applicable, the upstream boundary conditions for each storm modeled and the
assumptions used to define the boundary conditions;

o For all hydraulic models, the Proponent should document the parameters
established for hydraulic losses such as Manning’s ‘n’, inlet and outlet losses and
other appropriate losses;

. The Proponent should summarize the selection of procedures for determining the
computer energy grade line and water surface elevations;

. The Proponent should document the hydraulic results in summary form for the
relevant storm events;

o The Proponent should prepare the model of an open system such that it fully
contains the modelled flows without exceeding the hydraulic cross-section. Should
it not be possible to contain the flows within the defined geometry of the open
storm system, the Proponent should provide details on the spill characteristics. In
the event of a spill, a rationale should be provided on whether or not to include a
flow loss in the calculation;

o The Proponent should document potential impacts on existing infrastructure and
possible mitigative measures;

o Sensitivity analysis should be conducted on a limited number of parameters
depending on the model type and complexity;

. The Proponent should, if possible, verify hydraulic results for an existing closed /
open storm system by documenting historical flood elevations for specific storm
events and comparing the hydraulic modelling results to the historical data;
calibration of losses should be included, if sufficient data exists; and,

. The Proponent should provide the input and output data in a logical manner with
an explanation of the potential error.

The hydraulic capacity of storm sewers is to be determined using the City of Hamilton
Storm Sewer Design Sheet (ref. Appendix F — Storm Sewer Design Sheet / Combined
Sewer Design). The Proponent is required to abide by the relevant hydraulic modelling
codes of practice (i.e. specifically No.’s 1,3,6,8, and 9). In addition the Proponent should
document, in both plans and text, hydrology for the storm sewer design. The storm
sewer design should be conducted using the City of Hamilton’s 5 year IDF storm data of
the City’s approved storm event for the study area (regardless of the return period used
previously to size downstream storm sewers).
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G.5.3. Stormwater Management Design — Analytic Requirements / Methods
G.5.3.1 Flood Management

All newly developing or redeveloping areas must assess their potential impacts on local
and regional flooding, mitigate accordingly. In areas where no watershed plan has been
completed, it is the policy of the City of Hamilton to require that runoff peak flows are
controlled to pre-development levels or less, 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. In certain site-specific
circumstances, the City may require that post development flows be controlled to less
than pre-development levels. As such, discussion regarding the over-control of post
development flows would be required with the City.

Where Watershed Subwatershed or Master Drainage Plans 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.

In some areas post-development discharge from development areas are required to
meet the unitary flow criteria where it has been established through a Subwatershed or
Master Drainage Study to ensure protection of any sensitive natural systems. It is
incumbent on the Proponent to demonstrate through appropriate modelling
methodologies that the design satisfies the unitary flow criteria where applicable.

Sizing flood management controls (i.e. Stormwater management quality control
facilities) is typically an iterative procedure. The Proponent should develop a stage /
storage / discharge curve for a Stormwater management control facility by determining
the required runoff volume to be detained for various storm events.

The procedure for runoff determination typically requires the modeller to use either an
event based or a continuous hydrologic model. The modeller should determine which
modeling methodology to use. The first step in methodology selection should be
whether or not a watershed, subwatershed or similar previous study has been
completed and the type of modeling used. If no previous study has established the
modeling requirements, the following should be considered in selection of a
methodology:

o The sensitivity of the watercourse from fisheries and erosion perspectives;

. The availability of long-term meteorological continuous data;

. The availability of stream flow data; and,

J The potential for Stormwater management long-term monitoring.

For an event based hydrologic model, the Proponent typically stores the volume of the

post development flow hydrograph above the pre-development hydrograph. For
continuous modeling, the Proponent can size a facility by comparing controlled post
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development flows to the pre-development flows using frequency analysis. In addition,
the post development continuous model can be compared to the pre-development
model for various rainfall events. This requires the modeller to compare the size and
shape of a flow hydrograph from a Stormwater quantity facility to the pre-development
hydrograph for the same storm events.

In providing the City of Hamilton details on flood management, the Proponent should
follow standard codes of practice. The following standards are intended as a guide of
requirements; however, this list should not be considered exhaustive:

. The Proponent should provide the background hydrology behind the pre-
development post-development and controlled post-development scenarios (ref.
hydrologic modelling G.5.1.3. and G.5.1.4);

o The Proponent should provide details on the stage / storage / discharge
relationship of the flood control facility. Methodology of determining the relationship
shall be provided;

. The Proponent should provide cross-sections of the facility and details of the
inlet(s) and outlet(s);

. The facility should have an overflow weir which is typically required for the
uncontrolled Regulatory storm event;

. The facility should have a maintenance access for both the inlet(s) and outlet(s);
and,

o The Proponent should provide landscaping details.
G.5.3.2 Erosion Control

Depending on the downstream water level and the nature of the soil strata affected,
streambanks 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, Subwatershed or Master Drainage Plan, as well as the policies of the
appropriate  Conservation Authorities, and possibly the Niagara Escarpment
Commission.

In areas where no Subwatershed 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 stream stability will not be adversely affected by the proposed
development.

Erosion control and management involves one of the following:

o Extended Detention storage for the Simplified or Detailed Design Approach or the
25 mm storm event as outlined in the Provincial Guidelines (ref. Stormwater
Management Planning and Design Manual, MOE-CC, 2003), in the absence of
specific direction from a Subwatershed or Watershed Plan;

o Assessment of downstream erosion susceptibility and critical flow values in
conjunction with event modelling; and,
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. Assessment of downstream erosion critical velocity or shear forces in conjunction
with continuous simulation techniques (duration analysis).

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. Ontario Ministry of Natural Resources, River & Stream Systems:
Flooding Hazard Limit Technical Guidelines, March 2006).

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.

The Proponent should consider the following standard codes of practice in providing
erosion control documentation:

o The Proponent shall provide the rationale and background information for the
methodology used in assessing the required erosion controls;

. The Proponent should provide downstream erosion threshold parameters based
upon field investigation and background information;

o The Proponent should demonstrate how the erosion controls have adequately
addressed downstream erosion conditions;

o The Proponent should, in the case of an erosion control Stormwater management
facility, provide:

o  Stage-storage-discharge details and calculations;
o  Outlet control details;

o  Facility plan and cross-sections; and,

o  Watercourse configuration at outlet; and,

o The Proponent should document any proposed mitigation measures and provide
the calculations performed in determining the measures.

G.5.3.3 Quality Management

Water quality treatment performance shall conform to Provincial requirements (ref.
Stormwater Management Planning and Design Manual, MOE-CC, 2003; Water
Management Policies, Guidelines Provincial Water Quality Objectives (Blue Book),
MOE-CC, 1994), City of Hamilton and Conservation Authority Requirements. For areas
where a Watershed, Subwatershed or Master Drainage Plan has been prepared and
approved, the guidelines and criteria cited within the plan shall be adopted by the
Development Proponent.

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
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of protection are given, with the goal of maintaining or enhancing existing aquatic
habitat, based on the suspended solids removal performance developed through
continuous simulation modeling for the different end-of pipe Stormwater management
facilities. 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:

Level 1 - Enhanced protection corresponds to the end-of-pipe storage volumes
required for the long-term removal of 80% of suspended solids. Areas outleting to
Hamilton Harbour shall provide level 1 treatment.

Level 2 - Normal protection corresponds to the end-of-pipe storage volumes required
for the long-term removal of 70% of suspended solids. Areas outleting other than
Hamilton Harbour shall provide level 2 treatment.

Level 3 - Basic protection corresponds to the end-of-pipe storage volumes required for
long-term removal of 60% of suspended solids.

Proponents shall contact the appropriate Conservation Authority to establish current
watershed habitat classifications. Within the City of Hamilton, the following habitat
classifications apply:

Table 6.3
Watershed Habitat Classification

Watershed Conservation Authority Habitat Classification

Bronte Creek Conservation Halton Enhanced

Grindstone Creek | Conservation Halton Enhanced

Big Creek Grand River Conservation Authority Contact GRCA'

Fairchild Creek Grand River Conservation Authority Contact GRCA'

Ancaster Creek Hamilton Conservation Authority Enhanced

Battlefield Creek Hamilton Conservation Authority Normal

Borer's Creek Hamilton Conservation Authority Enhanced

Chedoke Creek Hamilton Conservation Authority Enhanced

Fifty Creek Hamilton Conservation Authority Normal

Red Hill Creek Hamilton Conservation Authority Enhanced

Spencer Creek Hamilton Conservation Authority Enhanced

Stoney Creek Hamilton Conservation Authority Normal

Sulphur Creek Hamilton Conservation Authority Enhanced

Tiffany Creek Hamilton Conservation Authority Enhanced

Forty Mile Creek Niagara Peninsula Conservation Headwaters - Normal
Authority
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Table 6.3
Watershed Habitat Classification

Twenty Mile Creek | Niagara Peninsula Conservation Main Channels -
Authority Enhanced, some

Tributaries- Normal
Welland River Niagara Peninsula Conservation Main Channels -
Authority Enhanced, some

Tributaries- Normal

1 As GRCA does not have subwatershed plans for Big and Fairchild Creeks within the City of Hamilton,
projects that may have an impact on fish habitat and/or local water quality or quantity should be submitted
to the GRCA for review on a case-by-case basis.

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.

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 of the following may be required to
determine the appropriate level of mitigation:

o Hydrogeological conditions related to groundwater contributions to watercourse
baseflow and potential impacts from proposed development;

o Groundwater recharge areas within and adjacent to proposed development;

o Private wells within and adjacent to proposed development and the potential
impacts to private wells remaining following development completion; and,

o Stormwater management measures that may maintain and/or enhance
watercourse baseflow conditions.

In areas where (i.e. quantity control), quality management also has standard codes of
practice which are used within the water resources management industry. The following
should be considered general guidelines in providing Stormwater quality management
for the City's review; however, it should not be considered exhaustive:

o The Proponent must provide the background hydrologic data for the Stormwater
quality management control being proposed (ref. Section G.5.3 - Stormwater
Management Design - Analytic Requirements/Methods ,inclusive of subsections)

J The Proponent must indicate the criteria that the quality management control is
being developed from, whether it is Ministry of the Environment 2003 guidelines, a
Subwatershed Study or other;
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J The Proponent must provide plans of the quality management measure(s) with
cross sections of the facility(ies), details of inlets, outlets, maintenance access,
berm construction and landscaping;

o The Proponent must provide calculations for Stormwater quality control facilities
such as the following:

- Volumetric sizing;

- Stage / storage / discharge relationship;

- Volume calculations at various facility stages;
- Outlet control calculations - drawdown time;
- Forebay settling calculations;

- Forebay dispersion length;

- Minimum forebay deep zone bottom width;

- Length / width ratios; and,

- Maintenance requirements.

o The Proponent must provide dimensions for all facility attributes and provide
verification that the facility meets minimum Ministry of the Environment 2003
guidelines;

o The Proponent must provide a landscape plan for all applicable facilities, which
would include background text and comparison to Ministry of the Environment
2003 guidelines;

o The Proponent must provide soils information for the facility site and, in the case of
proposed infiltration, document the quantity and quality impacts to groundwater
recharge;

o The Proponent must minimize external drainage area overland flow impacts on the
proposed Stormwater quality control facility;

o The Proponent must indicate proposed flow by-pass conditions and impacts on
Stormwater quality;

o The Proponent must provide a maintenance and operation manual with the detail
design of the facility, which outlines requirements for the City;

o The Proponent must develop a monitoring program for all applicable Stormwater
quality control facilities, which not only fulfills Ministry of the Environment
requirements, but also the requirements of the City, Conservation Authorities and
other relevant approval agencies; and,

o The Proponent must address winter operations for the proposed Stormwater
quality control facility (ref. Stormwater Management Planning and Design Manual,
MOE-CC, 2003).

G.5.4. Natural Channel Design

Natural channel design involves numerous disciplines such as certified
geomorphologists, water resources Engineers, terrestrial specialists and fisheries
biologists to interpret existing channel conditions and to develop, through an integrated
design approach, a 'successful' channel design.
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The channel design has to incorporate hydrology, stream hydraulics, fluvial morphology
and fisheries habitat assessment. Each discipline has to determine design parameters
which will be beneficial in the integrated design approach. Design approaches should
consider the following characteristics as a guideline (not exhaustive) to developing a
natural channel design:

Watershed and Channel Characteristics

Run-off characteristics;
Flow regimes; and,
Channel geometry.

Stream Conditions

Floodplains

Alignment and meandering;
Bed-forms, riffles and pools;
Stream bank cover;

Slopes;

Soils;

Erosion and tractive forces; and,
Channel roughness.

Chemical Characteristics

There are

Sediment load;
Suspended sediment;
Oxygen demand,;
Nutrients; and,

Toxic substances.

numerous guidelines which consider the foregoing characterization in

developing a natural channel design, such as the following examples:

1994 MNR Natural Channel Design Manual;
Rosgen;

Annable;

Newbury;

2001 MNR; and,

Adaptive Management of Stream Corridors in River & Stream Systems:
Flooding Hazard Limit Technical Guidelines, March 2006, Ontario Ministry
of Natural Resources.
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The Proponent should demonstrate that due care has been taken in establishing the
natural channel design to the satisfaction of the City.

G.5.4.1 Design Documentation for Natural Channel Design

The following code of practice is considered a minimum for documentation of natural
channel design and is not intended to be exhaustive:

The Proponent should provide the background existing and proposed hydrologic
data (ref. Section G.5.3 - Stormwater Management Design - Analytic
Requirements / Methods);

The Proponent should provide plans outlining the following:
- Existing and proposed plan and profile;

- Existing and proposed channel sections;

- Details for proposed typical channel sections;

- Sediment and erosion controls;

- Staging plans;

- Seeding and landscaping plan; and,

- Floodline delineation - existing and proposed

The Proponent should document how the proposed natural channel design
matches and/or enhances existing channel characteristics;

The Proponent should document how the proposed channel will function within the
watercourse block / valley system;

The Proponent should document existing and proposed channel hydraulics,
including storage discharge relationships;

The Proponent should, document potential impacts on both the existing terrestrial
and fisheries conditions; and,

The Proponent should provide a monitoring program outlining monitoring
requirements for the various design disciplines.

In addition to the natural channel design code of practices, the following should be
incorporated into the channel design:

Access will be required from both ends, 3 m wide with cross fall not to exceed 4%;

Special consideration must be given to the vegetation; landscape plan must be
designed by a member of OALA (Ontario Association of Landscape Architects) in
good standing;

Design must comply with the No Standing Water By-law;

Area must be posted as naturalized area and wording within the purchase and
sales Agreement should reflect this requirement; and,

No access gates permitted.
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G.5.4.2 Stormwater Management Facility Designs
“Greenfield” Development

The following design guidance is considered to complement the MOE-CC Stormwater
Management Planning & Design Manual, March 2003. The type of Stormwater
management facility to be designed is normally determined through a Master Servicing
Plan.

Facility Storage Requirements

Permanent pool volume and quality control (including extended detention) requirements
shall be based on the MOE-CC Stormwater Management Planning & Design Manual, or
as specified within Master Servicing Plans, Master Drainage Plans or Master
Stormwater Management Plans.

Quantity control shall be based on criteria established in Master Servicing Plans, Master
Drainage Plans or Master Stormwater Management Plans. Should no documentation
exist to establish the level of quantity control, discussion with the City will be required to
determine the requirements.

Forebay

The forebay is to be separated from the wet pond/wetland area by a berm. The top of
berm is to be 0.3 m above the permanent pond with erosion protection above the
permanent pool. The berm is to have a 3.0 m top width, with 3:1 maximum side slopes.
The forebay length to width ratio shall be a minimum 2: 1, with length designed in
accordance with MOE-CC Stormwater Management Planning & Design Manual, 2003.

Consideration for forebay bottom lining shall be made if groundwater contamination has
been determined to be an issue (as recommended by a geotechnical consultant).

The Proponent shall outline that access to the forebay is to be provided for the purpose
of maintenance. In addition, the Proponent should determine how sediment removal
would be conducted (i.e. equipment, forebay design). Prior to sediment removal, the
forebay is to be dewatered. Dewatering procedures shall be provided as part of the
Operation and Maintenance Manual.

Length / Width Ratio

The minimum length to width ratio is 3:1. Berming within the Stormwater management
facility may be used to increase the flow path to meet this criterion and should only be
considered where the physical constraints of the Stormwater management facility
clearly limit the facility configuration.

Standard Water Depths

The permanent pool water elevation/level within the facility is considered the normal
facility operational water level.
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Table G.3- Standard Water Depths
Wet Pond Facility Wetland Facility

For a hybrid facility, the wet pond and wetland elements use the respective guidelines
stated above.

Deeper permanent pool areas at outlet structures will be considered by the City where
site specific conditions have identified the requirements for this design consideration.
For wetlands, a localized deep pool shall be designed at the outlet structure. The use of
extended detention storage for quantity control of the water quality storm event will be
allowed by the City.

Side Slopes

Centred on the edge of the permanent pool, the slope shall be a minimum of 3 m width
at 7: 1. This width of shelf is considered a minimum requirement as a safety measure to
limit the potential for public access to the permanent pool.

Above Planting Shelf: 5:1 max. slope (7: 1 preferred).

Below Planting shelf: 4:1 max. slope.
Berming

Berming around the perimeter of a facility shall be designed with a minimum top width of
3.0 m (where trail or maintenance access is not located on berm). The top of berm
elevation shall be established at a minimum 0.3 m above the 100 year storm quantity
control water level or the highest water level. Geotechnical considerations should be
discussed in the design of the facility berming. Retaining walls within the Stormwater
block are typically not acceptable to the City, since the land designated for Stormwater
management systems should be established on the basis of no man-made retaining
systems, although in special circumstances such as Stormwater management retrofits,
the City may consider the use of retaining walls.

Inlet Structures

Minor flows up to the 5 year design storm event should be directed to the sediment
forebay of a SWM facility and flows in excess of the 5 year event (major flows) are to
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bypass the sediment forebay and discharge to the main cell of the SWM Pond. This
practice reduces the re-suspension of deposited sediments within the sediment forebay.

Storm sewer system inlets into the Stormwater management facility shall be designed
so that the pipe invert matches the permanent pool elevation. Inlets submerged within
the permanent pool may be accepted in scenarios where it can be demonstrated that
the system will operate under free flow (non-surcharged) conditions subject to the 5
year storm.

Headwalls and grating shall conform to OPSD, with railings as required.

Erosion protection shall be provided between the inlet headwall and forebay bottom to
prevent localized scouring. Erosion protection shall match the headwall width at the inlet
and shall extend a minimum 1.5 m on either side of the headwall at the forebay bottom.
Protection material shall consist of rip rap or river stone underlain with geotextile. The
protection size and depth shall be based on Engineering consultant recommendations
and subject to review and acceptance by the City.

Major System Flow Routes

Where flood protection is required, major system flow routes shall be designed to safely
convey the 100 year peak overland flow into the facility, but shall not be directed into the
sediment forebay area. Overland flow routes shall be flat bottomed channels with
maximum 3:1 side slopes, maximum flow depth of 0.3 m and 0.1 m of freeboard.
Overland flow routes should be designed using standard hand calculations and/or
hydraulic analytical techniques (ref. Appendix F — Storm Sewer Design Sheet /
Combined Sewer Design) acceptable to the City. Overland flow route erosion protection
shall consist of a soil reinforcement system with a natural vegetated surface treatment,
based on the Engineering consultant and/or the City's recommendations, and subject to
City approval.

Outlet Structures

Reverse slope pipe and perforated riser pipe outlet structures shall be used for both
wetland and wet pond facilities unless the Proponent can demonstrate to the City and
approval agencies that alternative outlet structures could be used. For Stormwater
management facilities located downstream of areas with a high susceptibility for the
occurrence of spills, a shut-off on the outlet structure may be required. Maintenance
pipes shall be installed to allow the facility to drain by gravity flow whenever possible.
Maintenance access roadways shall provide access to outlet structures.

Headwalls and grating shall conform to OPSD, with railings as required.

A weir outfall / spillway shall be considered for discharge of less frequent events in
combination with the ditch inlet type of structure. Spillway erosion protection shall be
consistent with attributes described herein. Erosion protection for outfalls shall generally
consist of a combination of rip rap or river stone and vegetation, with the size and depth
of stone based on consultant and/or City recommendations and subject to City
approval. Outfalls to Environmentally Significant Areas may require site-specific
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treatment as dictated by the City and/or as stipulated within Master Servicing Plans,
and/or Environmental Reports.

Emergency Overflow Spillway

Each Stormwater management facility shall provide an emergency overflow spillway
where possible to allow drainage to safely exit the facility should the outfall structure fail
to function or should the storm event have a frequency lower than the 100 year or
maximum design storm return period. The overflow spillway shall convey the Regional
Event or design storm event post-development controlled peak flow. A 0.10 m freeboard
to the top of the spillway invert shall be at the facility's 100 year or maximum water level.

The design of the spillway shall be based on calculations provided by the consultant
and/or the City and are subject to review and approval by the City. Erosion protection
shall be provided on the entirety of the spillway. Erosion protection may consist of a soil
reinforcement system with a natural vegetated surface treatment or alternative
protection measures as specified within the consultant recommendations and approval
by the City. When access roads cross the top of the spillway, the surface treatment and
base will be consistent with the maintenance access road design. Side slopes at the top
of the spillway shall be 3: 1 maximum and shall be a maximum 10% if used as a
roadway.

Maintenance Access Roadways

Maintenance access roadways shall be provided from the City's road allowances to inlet
and outlet structures and to the base of sediment forebays. Where feasible, two access
points to the City's road allowance shall be provided and access roads shall be looped
to access points. Dead end access roads shall be voided and shall be designed with a
hammerhead turn around, with a minimum hammerhead width of 17.0 m, roadway width
of 4.0 m and 12.0 m centreline turning radius. A turning area of 12.0 m diameter may be
provided instead of a hammerhead. The following dimensions should be considered in
the maintenance access design:

Min. Roadway Width: 4.0 m Max. Gradient = 10%

Max. Crossfall = 2% Min. Centreline Radius = 12.0 m
Min. 300 mm OPSS Compacted Geotextile underlying Granular ‘B’
Granular ‘B’, Normal (or equivalent) Granular ‘B’ dressed with screening

Stormwater blocks between residential/commercial/industrial lots for the sole purpose of
maintenance access shall have a minimum width of 6.0 m with a 4.0 m wide road
surface.

A curb depression shall be provided at the road allowance and removable, lockable,

vehicle barriers shall be installed at the right-of-way limit to prohibit public vehicular
access.
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Setbacks

A minimum setback of 5.0 m (4.0 m without maintenance access) from a Stormwater
management facility property line to the commencement of the facility grading shall be
established~ Maximum side slopes within the setback areas will be 10:1. Marginal
setback area compromises will be allowed to facilitate irregular facility shapes. When a
Stormwater management facility is to be located within the Regional storm floodplain,
Conservation Authorities may require more than a 5 m setback from the Stormwater
management facility grading commencement to property limits.

Sediment Drying Area

A sediment drying area shall be provided immediately adjacent to the maintenance
access road and to the sediment forebay to facilitate ease of access for sediment
removal from the forebay and sediment storage. The area should be graded to allow
partial drainage to the forebay at a minimum slope of 2.0%. The sediment drying area
shall be designed to facilitate a 1.0 m maximum storage depth and an angle of repose
of 4:1 of the excavated sediment, the volume of which shall be the minimum MOE-CC
requirement. The drying area shall be rehabilitated at the time of maintenance.

Fencing

Fencing shall be required where residential areas are located adjacent to the
Stormwater management block. Where the Stormwater block abuts open space, ESA
lands, industrial and commercial lands, or a right-of-way, fencing will not be required.
Fencing will be 1.5 m high, chain link fence, in accordance with City Standards. Fencing
shall be located' at an offset of 0.10 m within the Stormwater block. Heavy duty black
vinyl fence is City Standard.

Warning Signage

Warning signage shall be installed adjacent to pedestrian traffic routes located within
and/or adjacent to the Stormwater management block. The number and location of
signs shall be established by the City. Signs will have the wording laid out in figure one
and two below, or as per the current Development Engineering Guidelines and will be
supplied and installed by the Proponent.
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Figure One:

DANGER

Stormwater Pond
Potential Flooding Hazard

WATER LEVELS INCREASE
QUICKLY DURING STORM EVENTS

Not for recreational use
No littering or dumping

This is a naturalized area
with minimal weed cutting

DODD

Figure Two™:

In an emergency,call 9-1-1

For information or to report concemns
call 905-546-CITY {2489)
Hamilton

DANGER

Stormwater Pond
Potential Flooding Hazard

NO TRESPASSING

by order of the Trespass to Property Act R.S.0. 1930 c.T.21

Water levels increase quickly during
storm events

This area is NOT designed or intended
for recreational use

DOO®

In an emergency,call 9-1-1

For information or fo report concerns

call 905-546-CITY (2489) Hamilton

*Note: Figure 2 applies to a fenced in area where public access is not allowed.
Signage shall conform to the following specifications:

Measure 24 in by 36 in;

Lettering size shall be 1.25in to 3.5 in;

Colours shall be City of Hamilton Blue & Cream, White, Red and Black;
Gauge shall be 0.021 mm;

Shall be laminated; and,

Stainless steel lag bolt with washer is required 1.5 in into a wood post.

The diagram below is an example of post installation. Requirements may change on a
case by case basis and are dependent on environmental conditions.
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Existing Groundwater Elevation

With the Stormwater block, at least one borehole shall be located near the centre of the
block as part of the geotechnical investigation for the development, to assess the nature
of existing soils and the groundwater elevation within the Stormwater block. The
groundwater elevation shall be compared to the proposed permanent pool water
elevation within the facility. Where soil conditions are very permeable and the
groundwater elevation is below the permanent pool water level, lining of the permanent
pool area with an impermeable material may be required to ensure permanent pool
levels are maintained. A liner may also be required when groundwater contamination
may be a result of the permeable soils and the water quality within the Stormwater
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management facility. The type and thickness of lining material shall be based on
geotechnical recommendations.

Where the groundwater elevation is above the permanent pool water elevation, an
investigation shall be undertaken to assess the impacts of a localized reduction in
groundwater levels, potential impacts to groundwater aquifer systems and flow regimes,
watercourse baseflow quantity and temperature, and to assess potential slope stability
and groundwater seepage concerns within the facility. The scope of this investigation
will be determined based on site specific conditions. The consultant shall consider all
feasible design alternatives to limit or negate any impact to local groundwater levels to
the satisfaction of the City.

Landscaping

Facility configuration and landscaping shall be designed according to its location within
the community (e.g. adjacent to an environmental corridor, community parkland, or trail
system, etc.), and the City of Hamilton Storm Water Management Landscape Design
Guideline. The facility configuration should augment the surrounding land use and
provide an open space feature considered satisfactory to the City. Opportunities to
enhance the facility configuration by adjustments to the required setbacks, incorporation
of trails and improvements in grading should be discussed with City staff during the
preliminary design stage, prior to Draft Site Plan approval. Landscaping should also be
reviewed and approved by other appropriate agencies.

For dry ponds, wet ponds and wetland facilities, a landscaping plan shall be prepared
by a full member of the Ontario Association of Landscape Architects (OALA) to the
approval of the City.

Acceptable plant species for SWM facilities have been provided within Appendix E —
List of Approved Planting Species (ref. MOE-CC, 2003). Species have been classified
within the categories of deep water, shallow water, shoreline fringe, flood fringe and
upland.

Safety Measures

Due to the regular presence of standing water and the potential West Nile Virus
concerns (ref. City of Hamilton By-Law No. 03-173) and the occasional large depth of
storage associated with most end-of-pipe facilities, the potential safety hazard of these
facilities must be properly managed through incorporation of:

e Structural features;
e Public education; and,
e Management and operation.
Structural features, such as limiting steepness of side slopes, slope benching, planting

thorny vegetation in areas to discourage public access and controlling public access
(pathway, railings), are all recommended features which shall be incorporated into the
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design of end-of-pipe facilities to minimize safety risks, while promoting the integration
of Stormwater management with recreational opportunities.

Public education may include advisory and educational signage, and other community
awareness programs, which will improve the public knowledge of the requirements for
Stormwater management, while also informing the public of the potential hazards of the
facilities during storm events and under normal conditions due to the presence of the
permanent pool.

Stormwater management plans submitted in support of detailed design must discuss
the proposed safety features to be incorporated into each facility.

Land Requirements

The City shall require that it maintain a right of easement in any property allocated for
flood storage. This is to facilitate maintenance as well as to secure the intended
purpose of the facility in the short and long term. In most circumstances, the City would
consider ownership of the storage site.

The City prefers the use of centralized end-of-pipe systems rather than smaller
distributed systems. However, the feasibility of implementing a centralized system is
dependent upon such factors as the need for up-front planning, development phasing,
and the cost to small developments.

As-Constructed Requirements

An as-constructed topographic survey incorporated into the Stormwater facility
Engineering plans shall be provided along with the Engineering calculations to
determine and verify the following:

° Permanent pool volume;

o Active storage volume;

o Berm construction; and,

Inlet and outfall structure details.

The Proponent's Engineering consultant shall certify that the Stormwater management
facility has been constructed and is operating in accordance with the consultant's plans
and design report.

G.5.4.3 Temporary Stormwater Facilities

In development situations where the ultimate downstream facilities have not been
constructed and/or where trunk sewers have not been completed to convey storm
drainage to the ultimate facility, an interim or temporary on-site facility(ies) shall be
considered by the City. Temporary facilities shall provide an equivalent level of quality
and quantity control as per the ultimate facility but for a smaller area commensurate with
the planned development. Temporary facilities shall remain in place until the ultimate
facilities and trunk sewers are constructed and approved by the City.
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Site plan or Subdivision Agreements will be established to require the Proponents to be
solely responsible for maintenance and operation of temporary facilities, as well as any
works associated with decommissioning of the temporary facility, including possible
disposal of collected sediments according to Provincial guidelines and regulations. The
cost for a temporary Stormwater facility including its removal shall be borne solely by
the Proponent.

The design criteria may be modified from those for ultimate/permanent facilities, as
follows for temporary facilities:

e 3: 1 max. side slopes from facility bottom to top of berm; and,

¢ Facility perimeter to be fenced with 1.5 m galvanized chain link on all sides
with lockable access gate in accordance with OPSD.

Temporary facilities required as part of development staging shall be constructed to the
same physical characteristics and grading standards as permanent facilities. This is
intended to protect the City and residents in the event that development of the future
stage does not occur in a timely fashion.

G.5.4.4 Infills

All new developments, regardless of location or size will have some impact on the runoff
regime (quality/quantity). The impacts though can be more or less depending on the
sensitivity of the receiver. Medium and large greenfield developments will, in all cases,
be accompanied by Stormwater management plans which either prescribe on-site
measures or some form of centralized management strategy. Smaller greenfield
settings and infill developments within existing urban areas need to consider their
location in the drainage network, size relative to the balance of the existing developed
area and the nature of the receiving system. These factors tend to direct the Proponent
for an infill development to the specific form of Stormwater management.

Proponents are required to meet with City staff prior to initiating the servicing design to
discuss opportunities related to Stormwater management. This consultation would be
intended to examine the need for on-site controls versus potential opportunities to
contribute to a Stormwater fund (Le. cash-in-lieu consistent with the current and future
Development Charges By-laws), which would be used to construct more effective
retrofit facilities off-site, elsewhere in the community.

Notwithstanding the foregoing, the Proponent, in all cases, would need to assess the
impact the development has on the quantity of runoff by way of a capacity assessment.
This may impart a requirement for on-site quantity controls, which would be separate
from the cash-in-lieu discussed earlier for Stormwater quality. In all cases, the
Development Proponent must determine the impact of the development in terms of
water quality (i.e. contaminant loading), in order that a reasonable basis can be
established for cash-in-lieu. Currently, the Municipality does not have specific guidelines
for the size, location or receiver sensitivity, in order to establish the viability of cash-in-
lieu for infills. Consultation with the City and respective agencies will be required.
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G.6. SEDIMENT AND EROSION CONTROL METHODS
G.6.1. Specific Methods and Local Requirements

Sediment and erosion control measures that can be implemented with the City of
Hamilton are consistent with the local guidelines (ref. Erosion and Sediment Control
Guidelines for Urban Construction from Source to Solution, GTA Conservation
Authorities, 2006) and the provincial guidelines (ref. Ontario Guidelines on Erosion and
Sediment Control for Urban Construction Sites, 1987). Implementation details for certain
sediment and erosion controls are covered under the Ontario Standard Specifications
(OPSS) 577. The following sediment and erosion control measures comprise current
City of Hamilton practices and preferences.

G.6.2. Sediment Control
Sediment controls consist of but are not limited to the following:
Mud Tracking Control

Mud tracking control is used for sites typically 1 ha in area or larger where vehicle
access and leave a site via municipal road. Should sediment be conveyed to the road,
the Proponent will clean the road at their expense;

Mud tracking control (mud mat) shall be placed on sites where vehicles exit the site onto
paved public roads. The mud mat will help remove sediment from vehicles, reducing
tracking onto the paved surface;

Vegetative Buffer Strip

Sediment control can be provided through the use of existing or proposed vegetation.
The Conservation Authorities have minimum vegetation buffer strip widths which are to
be incorporated into the site design. Depending on whether the site is located within the
Niagara Escarpment Plan, the Niagara Escarpment Commission may need to be
consulted on buffer strip requirements. Buffer strips are generally located adjacent to
creeks, swales and Stormwater inlets;

Temporary Grading Diversion

Diversion of drainage from steep slopes and disturbed areas through the use of
diversion swales should be considered as per the Conservation Authority Guidelines.
Drainage should be directed to appropriate sediment control measures;

Temporary Slope Drain

To prevent slope erosion, concentrated drainage may be conveyed down a slope via a
temporary slope drain comprising a flexible conduit or ditch liner. Slope drains should
employ adequate inlet and outlet protection and should not discharge directly to creeks;
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Sediment Control Fence

The Conservation Authorities provide design considerations for sediment control
fencing. This measure acts as a barrier to drainage, creating ponding and therefore
settling of sediment, rather than filtering the drainage. Sediment control fencing will be
placed where there is potential for runoff leaving the construction site. Where sediment
control fence is not required, a construction fence will be installed to delineate the work
boundary. Sediment control fencing should be properly installed and maintained to
ensure it functions as intended;

Sediment Trap

The design and construction of sediment traps should incorporate the Conservation
Authorities’ guidelines (Erosion and Sediment Control Guidelines for Urban
Construction from Source to Solution, GTA Conservation Authorities, 2006) as a
minimum. Typically, drainage areas to sediment traps are less than 2 ha. The location
of the sediment trap should be out of the floodplain whenever possible to avoid being
washed out;

Sediment Control Basin

Similar to sediment traps, sediment control basins should incorporate the Conservation
Authorities’ guidelines as a minimum. Typically, drainage areas to sediment control
basins are over 2 ha. Sediment control basins should be located out of the floodplain;

Compost Berm

A compost berm may be used instead of a sediment control fence. The compost berm
should be designed according to manufacturer’s guidelines. Unlike sediment control
fences, compost berms are able to filter sediment from drainage and do not obstruct
flow paths. Compost berms are easily spread out on-site after construction instead of
requiring removal as per sediment control fence; and,

Compost Socks

Compost socks provide the function of compost berms, but on steep or paved surfaces.
Manufacturers’ guidelines should be used in both design and placement of the compost
stock

G.6.3. Erosion Control
Erosion controls consist of, but are not limited to the following:

. Surface Roughening (Scarification)

Scarification is a process of roughing the slopes of a site prior to vegetative cover.
Typically scarification is for sites with steep slopes up to 2:1. Scarification reduces
drainage velocity, quantity and erosion potential,
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. Seeding
Vegetative cover is established by seeding a disturbed area. Typically, seeding of
disturbed areas is conducted following final grading or for site access where no
further construction is scheduled for 30 days, subject to seasonal factors. Seed
application typically occurs with straw mulching, hydraulic mulching and erosion
control blankets. Sodding may occur in site areas where instant ground is required;

J Mulching
Freshly seeded soils can be protected by spraying on manmade or natural
materials. Mulching reduces drainage velocity and therefore the erosion potential
of seeded soils. Manufacturer’s specifications should be followed in implementing
mulch; and,

. Erosion Control Blankets, Netting and Matting
Erosion control blankets, netting and matting are typically biodegradable materials
which are placed on relatively steep surfaces to prevent erosion and promote seed
growth. Manufacturer’s guidelines should be followed in the use of erosion control
blankets.

G.6.4. Drainage Protection
Drainage protection should include but not be limited to the following:
Temporary Creek Crossings

Temporary creek crossings consist of a span for the purpose of construction access.
Conservation Authorities, MNR and possibly DFO will have individual requirements that
should be fulfilled;

Cofferdams

Temporary cofferdams are used to allow dewatering of a construction area to permit
work in dry conditions. Design considerations and installation and maintenance
considerations are provided within the respective Conservation Authority guidelines.
Conservation Authorities, MNR and possibly DFO will have individual requirements that
should be fulfilled;

Stream Realignment

Watercourse realignments should be conducted only when necessary to reduce impacts
on the natural environment. Stream realignments should be designed according to
stream function and form and may require natural channel design principles.
Conservation Authorities, MNR and potentially DFO will typically review an application
for stream realignments;

154



Comprehensive Development Guidelines and Financial Policies Manual

Rock Check Dams

Granular material is temporarily placed either in a swale, ditch or watercourse to
facilitate settling of sediment. Design of rock check dams will require Conservation
Authority’s MNR and possibly DFO approval,;

Storm Drain Inlet Protection

Storm drain inlet protection may consist of a sediment control barrier, granular material,
geotextile and/or ponding area. Specific applications will require different inlet protection
designs. Typically, only the City and possibly the Conservation Authorities will comment
on inlet protection design; and,

Storm Drain Outfall Protection

For storm drain outfall protection reference Section G.2.2.7 - Outlet Treatment. Outfall
protection should be designed according to both the outfall flow velocities and the
receiving watercourse flow dynamics. The City, Conservation Authorities and potentially
MNR will review an application for a storm drain outfall.

G.7. Topsoil Stockpile Protection

Topsoil stockpiles containing more than 100 m® of material shall be located a minimum
of 10.0 m away from the roadway, drainage channel or an occupied residential lot, and
a minimum of 2.5 m from the property lines, and shall be placed in a location acceptable
to the City. The maximum side-slopes for topsoil stockpiles shall be 1.5 horizontal to 1.0
vertical. The stockpiles shall be protected by heavy duty silt fence (OPSD 219.130).

Topsoil Stockpiles can be located on blocks owned by the Proponent. Placement of
stockpiles on blocks to be conveyed to the City is rarely permitted an only through prior
written approval from the Manager of Parks and Cemeteries, Public Works Department.
The topsoil has to be removed and block graded to approved elevations prior to
conveyance to the City. Topsoil Stockpiles can also be located on private lands
between houses and on rear yards. If remaining for more than thirty (30) days, topsoll
stockpiles shall be stabilized by vegetative cover, or by other acceptable means.

G.7.1. On-Site Reporting Requirements

All Erosion and Sediment Control Facilities are to be inspected by the Consultant once
a week during active construction, after each rainfall in excess of 25 mm and after a
significant snowmelt. Daily inspections are required during extended rainfall or snow
melt periods. These inspections are to ensure that the facilities are in proper working
condition and all damaged Erosion and Sediment Control facilities are to be repaired
and/or replaced within 48 hours of the inspection. A permanent record of these
inspections must be maintained on site and made available to the City upon request. An
Environmental Monitor (EM) will be hired to ensure that construction activities comply
with all environmental provisions set out in this area. The EM will record all relevant
information pertaining to the quality control of all erosion and sediment control practices.
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All records will be kept on site for a minimum of one (1) year after site construction has
been completed.

When there is no active construction on site, the erosion and sediment control facilities
will be inspected each quarter.

All inspection notes will require the following information:

. Inspector identification;

. Location of environmental constraints in the area including any relevant details;

. Construction drawings of all ES control devices, updated after every inspection;
and,

. Location of any areas requiring attention or repairs and a detailed schedule of the
remediation process including a precise timeline.

G.8. DOCUMENTATION
G.8.1. Stormwater Management

A “complete submission” should include a copy of a Stormwater Management Report,
detailed stormwater management facility engineering drawings, and an Operations and
Maintenance Manual. The Stormwater Management Report shall include the following
list of items viewed as a generic list applicable to both functional and detailed
stormwater management reports. A more detailed description is found in Appendix M -
Stormwater Management Plans.

G.8.1.1 Functional SWM Report

Functional Stormwater Management Reports precede Detailed Stormwater
Management Reports and typically are a level of detail below the detailed Stormwater
Management Reports. Functional Stormwater Management Reports should be provided
for proposed developments with a minimum are of 5 ha. The Proponent, before
submitting a Detailed Stormwater Management Report, should receive approval of the
submitted Functional Stormwater Management Report from the City. The Functional
Stormwater Management Report should include:

Existing Servicing Constraints:
o Hydrology;
. Hydraulics;

o Hydrogeological; and,
J Geological

Design Criteria:

e  Quantity;
J Quality;
° Erosion and Sediment; and,
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Major / Minor

Servicing Assessment:

Quantity Controls (Consider receiving system / existing and post volume balance /
flow control stage / climate);

Quality Controls;
Erosion and Sediment;
Major / Minor; and,
Overall System

Servicing Solution:

Systems; and,
Monitoring

G.8.1.2 Detailed SWM Report

In general the Detailed Stormwater Management Report should address all aspects of
the Stormwater management design, including:

Plans showing:

Lot and road layout with land use;

Elevations at key points (in a contour map);

Any surveyed constraint lines (e.g. top of bank, floodlines, wetlands);

Minor drainage system, with storm sewers, maintenance holes and catch basins;
Major drainage system with overland flow routes at key points;

Details of Stormwater management practices, e.g. storage facilities; and,
Erosion and sediment controls.

Descriptions of:

Receiving system and outlet including confirmation of legal status;

Classification of site and downstream aquatic habitat per DFO / MNR / MOE-CC
guidelines;

SWM criteria for quantity, quality, flooding and erosion control;
Hydraulic analysis, as required, to establish the floodplain for major flow elements;
Design of SWMPs to meet applicable criteria, polices and guidelines;

Preliminary erosion and sediment control plan describing existing site conditions,
erosion potential, down gradient risk assessment, and anticipated erosion and
sediment controls, including staging; and,

Proposed maintenance and monitoring.
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Tables showing:

. Hydrologic parameters for existing and future land use;

o Pre and post-development peak flows and volumes at all outlets;

o Post-development flows at all minor system maintenance holes;

. Hydraulic grade line analysis;

. Stage / storage / discharge relationships for SWMPs; and,

o Overland flow depths and velocities at key points on roads and at outfalls.

Figures / Drawings showing:

o General location plan;

o Drainage areas for existing and future land use including all external areas;

. Details of overland flow routes;

. Details of SWMP facility appurtenances (inlets and outlets);

o Details of erosion and sediment controls; and,

. Schematic of computer models.

In addition to the City of Hamilton, the Development Proponent is responsible for

obtaining all other necessary permits and approvals from some or all of the following
agencies:

. Conservation Authorities (Hamilton, Grand River, Niagara Peninsula, or Halton);
° Ontario Ministry of Transportation;

. Ontario Ministry of the Environment;

. Ontario Ministry of Natural Resources;

) Niagara Escarpment Commission;

o Federal Department of Fisheries and Oceans; and,

. Environment Canada (Federal).

Sample permit applications are available on the Hamilton Conservation Authorities
Website https://conservationhamilton.ca/.

G.8.2. Operations and Maintenance Manual
Final Report

The Operations and Maintenance Manual, including commissioning performance data
and evaluation, shall be submitted to the satisfaction of the Manager of Construction,
prior to the assumption of the facility.

The submission of the Final Design — Stormwater Management Report must be
accompanied by an “Operations and Maintenance Manual”, which addresses but may
not be limited to the concerns identified in Appendix L — Master Planning
(Watershed/Subwatershed).
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The Proponent, in addition to reviewing materials herein and the MOE-CC 2003
guidelines, may also review the document Stormwater Management Facility Sediment
Maintenance Guide, 1999 by Greenland International Consulting Inc. for typical
operations and maintenance requirements. The following provides the minimum
requirement for the format and content of the Operations & Maintenance Manual:

Design Objectives

This concern will have dealt within the Functional Stormwater Management
Report. If any changes have been realized because of detailed design, the new
objectives shall be noted;

Expected Facility Performance

The expected quantity and quality performance of the facility under varying
conditions such as dry weather conditions, winter conditions, frequent rainstorms
and rainfall events exceeding the design capacity, shall be addressed;

Safety

Safety hazard aspects related to drowning, trapping, contamination, noxious weed
growth, West Nile Virus, and odours shall be considered and appropriate
measures taken in the design and maintenance program.;

Siltation Control

This concern shall be addressed for three phases of the proposal:

e  During construction;

e  For the completed facility prior to the City assuming responsibility; and,

e For continued facility control upon acceptance by the City;
Inspections

This concern shall consider all phases of operation under every conceivable
weather condition, the safety of the public and property damage and the
performance of the facility with respect to the Design Objectives. A check-off list of
inspection activities including frequency of inspection and action to be taken with
respect to certain findings shall be part of the Operations and Maintenance
Manual;

Scheduled Maintenance

A list shall be prepared of each activity and the frequency of regular maintenance
to be performed by the City staff. This list shall include but not be limited to:
e Personnel
- Estimate the number of man-hours required to perform the scheduled
maintenance activities annually;

° Materials

—~ Estimate the quantities of materials such as aggregates, topsoil,
plantings, paint, concrete etc.;

° Parts
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- Estimate the life expectancy and/or identify benchmark parameters,
which indicate the time for replacement of parts;

e  Specialized Equipment

- Identify the need and frequency for the use of specialized maintenance
equipment;

e Specialized Services

- Identify the need and frequency for hiring the services of contractors to
perform any schedule/maintenance; and,

e  Seasonal Preparation

—~ Identify any precautionary measures necessary to protect the facility
from the elements, such as winterization.

Unscheduled Maintenance

Although each facility should operate uninterrupted with a comprehensive
preventative maintenance program, there are always the unexpected failures.
Every effort shall be made to identify potential unscheduled events and plan a
strategy of action. This discipline, although general, shall consider each
conceivable failure event, determine whether it is to be considered an emergency,
identify who should be notified during regular hours and after regular hours and
what actions should be taken in the interim;

Monitoring and History

The “Operations and Maintenance Manual” shall discuss the performance
parameters to be monitored, and also outline the equipment requirements and
detailed procedure for monitoring the effectiveness of the facility. In addition, the
program shall describe the acceptability range of values measured, trigger limit(s)
which then exceeded require immediate attention because of regulatory or safety
considerations, the format for logging the measured values and methods for
analysis of the recorded data. The “Operations and Maintenance Manual” shall
discuss the performance monitoring during the specified maintenance period
(typically two years duration); and,

Cost

The “Operations and Maintenance Manual” shall include a breakdown of annual
maintenance and operating costs.

COMMISSIONING / ACCEPTANCE & ASSUMPTION PROCESS

G.9.1. Outlet to Existing Ponds and Development Phasing

Where multiple Proponents are responsible for the maintenance of the same pond, the
City will require the Proponents to enter into a Joint Servicing Agreement to maintain
the pond until assumption by the City. The Agreement will clearly outline point of contact
for emergencies, maintenance requirements, required securities (proportionate to each
Proponents share), scheduling and clean out of pond and pipes prior to assumption. A
Proponent can apply for reduction of securities as per their Subdivision Agreement, but
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the total value of the securities can never be reduced below the level required for the
shared pond until such time as the pond is assumed by the City.

Linear Infrastructure

Maintenance of the SWM pond undergrounds forms part of the maintenance of the
underground services.

The Commissioning and Assumption of Linear Infrastructure associated with
Stormwater Management Facilities shall adhere to the same policies applied to Storm
Sewers included in the Underground Works. Make reference to Section A.13 -
Inspection and Letter of Credit reduction Process.

G.9.2. Facilities Infrastructure

Acceptance of the facilities infrastructure will also be part of the SWM pond
underground work. Inverts and elevations of all structures should be surveyed and
summarised in a table provided to the City.

G.9.3. Landscaping

The Proponent shall install all landscaping of SWM areas above the five (5) year storm
level in accordance with the approved plan, preferably during the first planting season
after occupancy of the first unit. All plantings other than grass seeding can be deferred
until after dredging has occurred. The landscaping needs to be certified by a qualified
landscape architect prior to assumption. After the landscaping has been certified one
year maintenance period will commence.

Initial maintenance of the SWM pond surface works will be inspected and accepted as
part of the aboveground works.

G.9.4. Clean-out / Dredging

At 95% build out of the catchment area, the pond must be cleaned out and then
surveyed prior to assumption. The estimated cost of this cleanout should be included in
a letter of credit.

An as-recorded survey of the SWM pond is required for Initial Acceptance of the SWM
pond underground and certification of volumes.
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H. STREETLIGHTING
H.1. Approval

The Proponent will obtain consent from the City for installation of the approved street
lighting equipment. Designs will be required to adhere to Right of Way Installation and
Permit Manual to the satisfaction of Geomatics & Corridor Management Section, Public
Works Department. Applications and approvals will be co-ordinated through
Development Engineering.

H.2. Design

Street light drawings should be supplied with the second engineering submission and
shall include electrical design layouts, distribution schematics and isolux (photometric)
layouts prepared by a qualified engineer. The format of submissions shall be in a form
which is satisfactory to Geomatics & Corridor Management Section of the Public Works
Department.

Street lighting designs shall comply with the latest edition of the llluminating Engineering
Society of North America (IES) RP-8 Recommended Practice for Roadway Lighting and
the Transportation Association of Canada (TAC) Guide for the Design of Roadway
Lighting.http://tac-atc.ca/sites/tac-atc.calfiles/site/doc/resources/ptm-light06-vol2-

examples.pdf

The Proponent shall engage, and enter into an agreement if necessary, with Horizon
Utilities Corp. (HUC) or Hydro One Networks Inc. (HONI), depending on jurisdiction,
during the street lighting design phase to determine the requirements for new street
lighting electrical utility services. Details related to new street lighting electrical utility
services should be referenced on the street lighting design drawings, inclusive of all
utility reference numbers such as Service Layout Form (SLF) numbers.

Drawings will be submitted to Development Engineering, Planning and Economic
Development Department and ultimately approved by Geomatics & Corridor
Management, Public Works Department. Proposed streetlight locations shall be shown
on the Composite Utility Plans required as part of the Municipal Consent
procedureSection 1.2 - Utility Installation Municipal Consent.

H.3. Construction

The Proponent is responsible to arrange for the installation of all new street lighting
infrastructure and for any alterations to existing infrastructure which is impacted by the
construction of the development.

Coordination of and connection to electrical utility services (HUC or HONI) is the
responsibility of the Proponent, inclusive of any applicable fees.
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The installation of street lighting infrastructure shall conform to the latest rules,
regulations and definitions of the Canadian Electrical Code, Ontario Electrical Safety
Code and any other applicable Municipal, Provincial and National codes and regulations
having jurisdiction in the area where work is being performed.

Securities, if required, for the installation of street lighting shall be lodged with the City of
Hamilton.

H.4. Material Selection

Material shall comply with the City’s Standards and Approved Products list.

Alternate street lighting equipment, such as ornamental (decorative) street lighting, not
appearing on the City’s Standards and Approved Products list must be submitted for
consideration and approved by the City for use. In area where ornamental (decorative)
exists, all new street lighting should match the aesthetic features of the existing
equipment.

When ornamental (decorative) street lighting equipment is used, the Proponent shall
supply and deliver to the City a minimum of 10% of street light luminaires and bracket
arms for maintenance inventory. Materials delivered to the City shall be clearly
identified with the development name and provide proof of delivery to and receipt by the
City.

H.5. Cost Sharing

In situations where the City cost-shares in the installation of street lighting, the City shall
pay the Proponent in accordance with the cost sharing arrangement in the subdivision
agreement.

H.6. Acceptance, System Energization and Assumption

Following the completion of the installation of street lighting systems, the Proponent
shall notify the City and submit a formal request for system energization including any
applicable Electrical Safety Authority (ESA) inspection certificates and certification that
the installation conforms to the design intent and defined constructability standards by
the Proponent’s street lighting design engineer.

After receiving a formal request for system energization, the City will inspect and sign
off that the system has been installed to its satisfaction. Any noted deficiencies
identified as part of the City’s inspection will be reported to the Proponent for
rectification and the request for system energization will not be processed until
deficiencies are resolved. The City will arrange for system energization and provide
notification to the Proponent after completed. The Proponent shall conduct a night-audit
to verify that all lighting is operational and will rectify any operational issues. The
timeframe from energization between post approved inspection and connection is
approximately six to eight weeks and this should be accounted for in the development
construction schedule.
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The Proponent’'s two year maintenance period will begin on the date of system
energization. The Proponent will be responsible for the maintenance and timely repair
of the street lighting system during the maintenance period. The street lighting system
will be assumed by the City together with assumption of the above ground works
subject to satisfactory final inspection.

I UTILITIES
1.  Utility Co-ordination

The Consulting Engineer is also required to co-ordinate the municipal consent process
for utility installation on new roads. See Section 1.2 - Ultility Installation Municipal
Consent for the Municipal Consent procedure. Generally, at the time of initial
Engineering submission to the City, the Consulting Engineer shall notify the utility
companies of the proposed development. Upon the second submission to the City, the
Consulting Engineer shall provide Hydro with a set of Engineering drawings. Hydro will
complete their plant design and circulate to the other utility companies so that their plant
design can be added and compiled on a Composite Utility Plan.

The utility companies shall forward their completed plant design to the Consulting
Engineer, who shall check for any conflicts.

The Proponent is responsible for arranging with Horizon Utilities (or Hydro One,
depending on the jurisdiction) for the installation of underground hydro and street
lighting on all streets within the plan of subdivision. The Proponent shall enter into a
separate Agreement with Horizon Utilities (or Hydro One) for the design and installation
of these works.

Securities for the installation of street lighting shall be lodged with the City of Hamilton.
Horizon Utilities and Hydro One collect a separate security for payment of the
underground component of the hydro works.

All utility design shall be prepared in compliance with applicable standards and manuals
in use by Engineering Services, Geomatics and Corridor Management.

Communication Light Poles are not permitted on City road allowances.
.2.  Utility Installation Municipal Consent

Development applications will adhere to the Municipal Consent Application to the
satisfaction of Geomatics & Corridor Management. Applications for the permit will be
coordinated through Development Engineering and shall generally follow:

o Engineer prepares and submits first Engineering submission to:
- City of Hamilton (Development Engineering) for review; and,
- All utility companies for information.

. City of Hamilton (Development Engineering Section) reviews the drawings and
sends the comments back to the consultant.
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Engineer completes and sends 2nd submission to the City and Hydro.

City reviews drawings.

Concurrently, Hydro prepares their design and circulates to all utility companies.
Utility companies prepare their designs in consultation with the Engineer.

Utility (including Hydro) companies send utility designs along with two copies of
their MC application to the Engineer.

Upon receipt of utility design the Engineer reviews for conflicts, and compiles a
Composite Utility Plan which shows:

- Plant designed by utilities in right-of-ways (street lights, pedestals,
transformers, mail boxes, schematic trench and cable locations, etc.) and
connection locations to each dwelling unit;

- Surface features designed by the landscape architect in right-of-ways
(street trees, entrance features, etc.); and,

- Engineering surface works (roads, hydrants, driveways, catch basins, etc.).

Composite Utility Plans signed by all utility agencies and two copies of all MC
applications to the City (Development Engineering) for review or approval.

City reviews Composite Utility Plan. If additional revision(s) are required, the
Engineer must contact the utility companies to coordinate their designs.

Additional submissions as required.

Engineer has to include a statement of conformance of utility design and sign-off
on Composite Utility Plans indicating that all conflicts have been noted and
eliminated. The MC approval for all utilities shall be submitted to the City at the
same time. The following note, signed and dated by the Engineer, shall be present
on all development related utility drawings submitted for MC approval:

“This certifies that we have reviewed the drawings and the proposed ultility locations are
in accordance with City of Hamilton Standards. There are no conflicts.”

Engineer Date

The Development Engineering Section forwards two copies of all the MC forms to
the City’s Utility Right-of-Way Co-ordinator along with the approval of their
locations.

City’s Utility Right-of-Way Co-ordinator returns approved MCs to appropriate utility
companies.

All utility companies must be represented at the pre-construction meeting unless
the utility company acknowledges (in writing) that its attendance is not warranted.
Road construction may not proceed until such time as all the MCs have been
approved.
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LOT GRADING

Purpose

The overall grading plan shall be prepared in accordance with the following objectives:

J.2.

The drainage for the entire development shall be self-contained and directed to a
suitable outlet;

The lot grading plan shall accommodate any external drainage, which is tributary
to the development and must prevent ponding on adjacent lands bordering the
subdivision; and,

The establishment of independent and adequate drainage for each lot (this can be
provided by either “back to front” drainage or “split” drainage intercepted by a rear
yard swale).

The establishment of lot and house grades which are generally compatible with
existing topography and surrounding development including existing trees, and
without steep slopes or abrupt changes in grade with minimum terraces.

GENERAL

J.2.1. Design Criteria for Plans of Subdivision

Design Criteria for grading lots with single detached and semi-detached housing in new
developments within the City of Hamilton are as follows:

“‘Required backyard” shall be a minimum of 6.0 metres unless otherwise defined in
the applicable zoning by-law;

The maximum slope in the backyard adjacent to the building for a distance equal
to the required backyard shall be 5% except for side or rear yard swales, retaining
walls;

Where the 5% restriction on the backyard’s grades results in elevation differences
between adjacent properties, retaining wall shall be constructed along the sides
and back of the lot;

Generally, slopes shall be placed on the lower lot, whereas retaining walls shall be
placed on the higher lands;

The 5% restriction does not preclude retaining walls in the required backyards
providing the terraces are maintained to the 5% grade as set out above. The
intention of this provision is to provide for flexibility of house construction;

Guards for retaining walls shall be designed and constructed in accordance with
the requirements for exterior guards as contained in the Ontario Building Code;

Back to front drainage shall only be permitted where the combined side yard
setback is 2.0m or more, providing a minimum of 2.0m between foundation walls
for drainage swales. A 1.2m setback is required on the garage side of the lot;
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. Each lot is to be independently drained. Drainage to a nearby street through the
rear of an adjacent lot is not permitted. In areas where “zero lot line” zoning is
permitted drainage to a nearby street through the rear of an adjacent lot is not
allowed;

. All slopes shall be 3:1 or flatter;

o Provisions shall be made to prevent disruption of the natural surface drainage
pattern on lands bordering the development both during and after construction;

o If grading is required on lands adjacent to the development, which are not owned
by the Proponent, then the Proponent must obtain written permission from the
adjacent property owner to allow the Proponent to grade on the adjacent lands,
otherwise retaining walls must be used. Such permission must be in a form
acceptable to the Senior Director of Growth Management and must be obtained
prior to approval of the development application;

J Where a lot is lower in the rear than in the front, a split drainage grading design will
be used in order to drain a portion of the lot to street catch basins. No front to rear
drainage will be permitted;

. Phasing of development must recognize and account for future lot's grading
pattern; and,

o Any lot or block which is not developed within 6 months of completion of after
availability of building permits is to be graded to provide positive drainage, top
soiled and seeded to City’s satisfaction. Fencing and signage may be required at
City discretion.

J.2.2. Design Criteria for Infill Developments or Lots of Record

Grading of single or multi-family residential lots that are developed through severance
applications shall demonstrate that the proposed development will not adversely affect
existing buildings, significantly alter existing drainage patterns, or adversely affect
neighbouring properties. Grading Design Criteria shall include:

o Positive drainage away from building should be provided at all times;

. Side and rear yard swales to be located entirely within the infill/severed property,
unless permission from the adjacent homeowner is granted to improve and modify
existing drainage on both lots, i.e.; proposed swales must be contained within the
land parcel being developed; and,

o In some cases, side and rear yard slopes less than 2% may be acceptable, but
must be reviewed and approved by City staff on a case-by-case basis.

J.2.3. Design Criteria for Low Impact Development & Rural Lot Grading

Grading for rural estate lots which are part of a Plan of Subdivision, or rural lots created
under severance, shall conform to the City of Hamilton design criteria outlined in
Section J.2.1 - Design Criteria for Plans of Subdivision. Every attempt shall be made to
implement the grading criteria outlined in this section. Elements which cannot conform
to the standard criteria shall be reviewed with the City for Agreement on approach; such
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as, culvert extensions, finished floor elevations that are lower than the existing
roadways, and minimum grades that may not be achievable.

If a proper/acceptable outlet cannot be provided due to topographical or other physical
constraints, then the Proponent is to consider and implement other practices to retain
the water on site (i.e. infiltration gallery, bioswales, water harvesting, etc.) and ensure
that surface runoff does not adversely impact neighbouring properties.

Notwithstanding the above, grading design of low impact developments; such as, rural
severances or freehold townhouses fronting a City’s right-of-way should be reviewed on
a case-by-case basis with the design Engineer and the City’s plan reviewer. The
Proponent would need to demonstrate that alternative grading designs, from urban
design requirements, provide a better grading solution to match the existing grading
conditions.

J.3. REAR YARD CATCH BASINS

Rear yard catch basins and connections shall be shown with adequate details regarding
top of grate elevation, location of catch basins and connection in relation to rear and
side property lines, standard drawing detail, inverts, length and grade of connection.

Catch basins in rear yard swales shall be designated as “private” and shall drain not
more than:

. A maximum 50 m of a swale measured along the rear property lines;

. A maximum of four (4) lots on either side of a catch basin on any side of the catch
basin. Collection from both sides of the rear lot line is acceptable;

J A maximum residential area of 3600 m?; and,
. Should not include catchment areas for parkland drainage.

Lots containing rear yard catch basins shall have the final security release withheld until
the pipe has passed a video inspection to the satisfaction of the City. The length of pipe
connecting the rear yard catch basin to the mainline sewer shall not be inspected before
the lot has been sodded.

In the case of step down foundations where the front is higher than the back, there must
be an emergency overland flow route which will allow the runoff to drain in order to
prevent water entering the dwellings.

J.4. SWALES

Slopes of swales for both “back to front” and “split” drainage shall be no less than 2.0%
grade and no greater that 33% grade (3:1 slope).

Side and rear yard swales to be located entirely within the infill/severed property, unless
permission from the adjacent homeowner is granted to improve and modify existing
drainage on both lots, i.e.; proposed swales must be contained within the land parcel
being developed.
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When matching to existing properties where 2% slope cannot be achieved, then a 1.5%
slope is permitted provided a 150 mm sub-drain is installed below the bottom of the
swale and drained to a suitable outlet, with a minimum of 0.30 metre cover over the
sub-drain or other mitigation measures.

Minimum slopes for a “wrap around” swale in the back yard shall be 1.0%.

The 5% restriction shall not apply to the sides of a swale along the sides or back of a
lot, providing the total width of a swale does not exceed one (1) metre on each lot.

J.4.1. Swales across sidewalks

Where drainage from the rear-yard area is to be directed across a sidelot line and
across a proposed or existing sidewalk; only the adjacent lot may be drained.

J.5. ROOF LEADERS AND SUMP PUMPS
J.5.1. Roofwater Leaders

All roof water leaders shall discharge onto splash pads and then to grassed or
landscaped areas a min. of 0.6m from the building face. Drainage of the front portion of
the dwelling shall be directed to the adjacent street.

J.5.2. Sump Pumps

If the hydraulic grade line criteria cannot be met, then sump pumps with check valves
are to be installed in each dwelling to pump the weeping tiles to the storm private drain.
The sump outlet shall extend a minimum of 150mm above the proposed grade at the
dwelling (basement ceiling) prior to discharging to the storm private drain. Connection to
storm drain shall include an overflow. All sump pumps must have back up power to
ensure operation during a power outage.

There must be a minimum of 3.0 m separation between a sump pump discharge and
any downspout.

J.6. GROUNDWATER

Where the geotechnical consultant determines there are areas of concern, the
geotechnical consultant shall provide the minimum underside of footing elevation for
those lots, and show the same on the lot grading plan. The report from the geotechnical
consultant shall certify the minimum elevations as correct.

Refer to Section A.7.7 - Hydrogeological Report.
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PLOT PLANS

J.7.1. Plot Plan

The plot plan for each lot shall be stamped and signed by a Professional Engineer,
Ontario Land Surveyor, Architect or Landscape Architect for approval by the Director of
Building and Licensing prior to issuing a building permit and shall show the following:

Proposed elevations at the lot corners, which must conform to elevations on the
approved grading plan;

Elevations of the proposed back of sidewalk adjacent to the lot, and where no
sidewalk is proposed, then the corresponding proposed back of curb elevation and
the proposed centreline road elevation. (For infill lots, existing elevations should
be provided if no new road-works are proposed.);

If there is a deviation to the approved plan, than a grading revision to the approved
grading plan may be required;

Ground elevations on all sides of the proposed building and the driveway gradient
and elevation at the house;

Elevations of all swales on the lot, the gradient of the required backyard apron and
arrows showing flow to or from adjacent lands;

Existing and/or proposed private catch basins, road catch basins, hydrants,
streetlights, hydro transformers, telephone and cable boxes;

Underside of footing AND top of foundation wall elevations are to be clearly
indicated on each plot plan;

For infill grading plans and plot plans, the following additional information will be
provided:

o Top of foundation wall and garage floor elevation of adjacent
buildings/dwellings;

Existing elevations, at 5m intervals, shall be indicated for one adjacent lot width or
at least 15m beyond the property line boundaries to illustrate the drainage of the
lot in relation to the surrounding lands and buildings

o Additional information may be required depending on the specific
characteristics of the site. It is the responsibility of the Designer submitting
the plan to ensure that information shown adequately depicts the existing and
proposed conditions;

Grading for rural estate lots which are part of a Plan of Subdivision should conform

to the City of Hamilton design criteria outlined in Section J.2.1 - Design Criteria for

Plans of Subdivision. In addition, for rural developments, the following shall be

shown on the lot grading plans and plot plans (if applicable):

o Existing elevations, at 5m intervals, shall be indicated at least 30m beyond
the property line boundaries to illustrate the drainage of the lot in relation to
the surrounding lands and buildings;

o Location of private sewage disposal systems;
Location of any private water supply system;
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o Driveway entrance culverts, including size, length and location;
o If no positive storm outlet is available, storm runoff retention areas shall be shown;

J Ditch elevation details, including bottom of ditch, top of banks, and general flow
direction;

. Location of existing creeks and watercourses; and,
o Location of sump pump and discharge point.

J.7.2. Acceptable Lot Grading — As Constructed
Lot grading shall be acceptable to the City if:

. No portion of any side swale has a grade of less than 1.5%, unless mitigation
measures have been put into place or specified on an approved grading plan.

. The “as-built” grading does not impede the intent of the approved overall grading
plan. Deviation in excess of 150mm at lot corners will be justified on the final
grading certificate.

. No portion of any backyard has a finished grade of less than 1.0% once the lot has
been fully sodded. This includes the rear and side yards as well as the front yard,
except for areas designated as a driveway.

o A Professional Engineer provides certification, including an as-built plot plan, of lot
grading after at least one (1) winter has passed and the sodding of the lots is
complete.

The Subdivision Agreement shall remain on title to the lots and blocks within a
development in order to ensure that the Proponent and subsequent owners of the lots
and blocks within a development shall not be released from the restrictive covenants
regarding lot grading and discharge of roof leaders onto the ground.

J.7.3. Lot Grading Certificate

A lot grading certificate shall be submitted by a Professional Engineer, on a form
acceptable to the City, including an As-Built Plot Plan, and shall contain either of the
following wording:

STANDARD GRADING CERTIFICATE

“This is to certify that we have reviewed the final lot grading for the above mentioned lot
and taken elevations where necessary to confirm direction and grade of surface
drainage as shown on the as-built plot plan. We therefore certify that the works have
been completed in the field and that they conform to the approved overall and detailed
grading plans for the subdivision and the City’s standards.

We Certify that we have verified the water box is functional and to finished grade.

The rear yard catch basin lead has been videotaped and is operation, additionally the
grate is at finished elevation.”
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GRADING CERTIFICATE — DEVIATION

“This is to certify that we have reviewed the final lot grading for the above mentioned lot
and taken elevations where necessary to confirm the direction of surface drainage, as
shown on the as-built plot plan. While the final lot elevations do not match exactly the
proposed lot grading plan, the basic lot drainage pattern has been adhered to and the
intent of the approved overall grading plan has been met. No drainage problems were
evident at the time of inspection.

We Certify that we have verified the water box is functional and to finished grade.

The rear yard catch basin lead has been videotaped and is operation, additionally the
grate is at finished elevation.”

Lots in which grading certificates are submitted will be eligible for reduction of securities
collected under ‘First Stage’ amounts with the initial application approval process.

J.8. MULTI-RESIDENTIAL / CONDOMINIUM

Note: The minimum and maximum grade requirements are currently under review. Until
such time that they are finalized, the expectation is that the Proponent comply with the
grades outlined in this section.

Grading for multi-residential and condominiums shall conform to the City of Hamilton
design criteria outlined in Section J.2.1 - Design Criteria for Plans of Subdivision and the
Site Plan Guidelines. Generally the following shall apply:

Table J.1 — City of Hamilton Minimum and Maximum Grades

Minimum Grades Maximum Grades

asphalt: 1% grassed areas: 7%

concrete: 1% berms/slopes: 33% (3:1)

gravel: 1% main entrances/exits within road

sodded swale: 2% allowance — 3%

gravel swale: 2% main entrances/exits within first 7.5

concrete swale: 2% m of

grassed area: 2% property — 5%

e all asphalt surfaces on private
property

e beyond 7.5m of the property line —
10%

e private residential driveways — 7%

e sidewalks and boulevards — 2%
crossfall

Grading for these sites shall be reviewed and approved by the City. Where private
roads are part of the proposed works reference should be made to Section C.13 -
Private Roads.
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J.9. RETAINING WALLS

Retaining walls are generally not considered acceptable as a first course of action in
dealing with grade changes between new development and existing developed areas or
open spaces areas (SWM ponds, ESAs, etc.); however, should a retaining wall be
required, the top of wall elevations shall be set 150mm above the proposed boundary
swales. Along adjoining properties, grades shall meet existing or proposed elevations
with sodded slopes (min 4:1 slope) and/or retaining walls as specified. Drainage cannot
be directed over walls.

The face of all retaining walls shall be placed a minimum of 0.45m inside the property
line. The general preference is to locate retaining wall on lot on the higher side.

All walls equal to or greater than 1.0m in height shall be designed by a qualified
Professional Engineer. The installation shall be inspected during construction and
certified in writing by the Engineer as to conformity to design and suitability for site
conditions. The design shall reflect the appropriateness of the proposed wall for the
project site and shall at a minimum, include the following design considerations:

. Geotechnical design parameters;

o Whether onsite materials will be acceptable for backfill between any proposed
geogrids or tie-backs, or if soil import is needed for wall construction;

. Recommendations for minimum setbacks from the wall to adjacent structures
based on the design parameters of the wall and the requirement for any restrictive
easements™;

. Recommendations for restrictions on structures and improvements, including
swimming pools, walls/fences and trees, within proximity of the retaining wall and
the requirement for restrictive easements™;

o Retaining walls shall be constructed of inert materials only; i.e. timber retaining
walls are not permitted; and,

o Walls equal to or greater than 0.6m in height shall have a safety rail or fence
constructed at the top of the wall and shall be considered in the wall design.

**  Landscape easements should be established over subterranean retaining wall
geogrids and tie-backs, and require minimum setbacks to allow for trees to be
planted without diminishing the integrity of the geogrid, where necessary.

Areas with building restrictions related to proposed retaining walls shall be clearly

identified on the Engineering drawings plans and the appropriate warning clauses and
restrictions shall be included in Development Agreements as required.
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CANADA POST INSTALLATION

All Canada Post Supermailboxes shall be located and conform to the following criteria:

Locations shall be:

On Commercially designated sites with adequate parking, ingress and egress
subject to the property owner’s approval;

Adjacent to any parking lot;

In front of open spaces (excluding walkways less than 4.5 m in width, parks,
playgrounds, schools and crosswalks);

On the abutting flankage corner lots with flankage lots across the street;
On the flankage of corner lots;
On the lot line between adjacent dwellings;

On the side of the road which has a sidewalk. If no sidewalk, or sidewalk on both
sides, install on the right hand side of the road when entering the street (cul-de-sac
and crescents);

On roadways with independent sidewalks and curbs, on the side of the sidewalk
opposite the boulevard and roadway adjacent to the sidewalk;

Where there is no sidewalk, it should face the roadway, set back minimum of 2
meters, with the concrete pad extending from the mailbox to curb;

Where there is combined sidewalk and curb, face the roadway with the face of
mailbox located 0.3 m behind the sidewalk;

Curb drop for handicapped should be installed at Canada post expense when
requested by area resident;

Where there is no curb, place to suit site requirements with adequate pedestrian
access and parking;

Locate in well-lit areas adjacent to streetlights where possible;

Locate a minimum of:

- 7 m from fire hydrants;

- 15 m from stop signs, cross-walks, intersections and bus stops

- 1 m from streetlight, hydro transformers and telephone or TV pedestals
(measured longitudinally along the street);

—~ 30 m away from approach of signalized intersection; and,
—~ 20 m downstream from signalized intersection

If abutting flankage lots, shall be placed at centre of dividing lot line or anywhere
from the centre dividing lot line to beside the rear corner of the house depending
on rear yard and house configuration; and,

If on flankage lot abutting frontage lot, should be placed anywhere from + 3 m,
from the lot line to beside the rear corner of the house of the flankage lot
depending on rear yard and house configuration.
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Supermailboxes shall not be:

. Adjacent to any school, including nursery schools;
o Adjacent to any hospital or clinic
o Located on arterial or major collector roads;

o Placed in such a way as to cause traffic safety and operational difficulties (to
maintain safe pedestrian and vehicular sight distances); and,

. Located in any parks.
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L. FINANCIAL POLICIES
L.1. Cost Sharing for Over-sizing of Infrastructures

The term ‘over-sizing’ in the context of this policy refers to sewers, watermains and road
works whose size has been increased (over-sized) to service multiple upstream or
downstream lands and therefore the size is no longer local to the development in which
the works are constructed. The term ‘over-sizing’, the over-sizing limits and over-sizing
rates within this policy do not apply to municipal capital improvement projects within the
City’s Development Charge Background Study.

Contribution by the City towards the cost of over-sized services constructed under
Subdivision Agreements within this policy is funded from revenues collected by the City
through its Development Charge. Payment by the City for over-sizing shall be
determined based on the over-sizing rates within the cost estimate schedules approved
by the City for the constructed works. Temporary works are not eligible for over-sizing
contribution by the City.

L.1.1. Sanitary Sewers, Storm Sewers and Watermains
Residential Development

A Proponent is required to pay the full cost for construction of storm and sanitary
sewers, maintenance holes and watermains in residential developments up to and
including the following sizes:

SANITARY SEWER  450mm &
STORM SEWER 1200mm @
WATERMAIN 300mm &

For pipes the sizes listed above, the Proponent shall pay the local component of the
service cost and the City shall pay the over-size component on a "Flat Rate" basis in
accordance with the City’'s table of rates for over-sized works constructed under
Subdivision Agreements, plus applicable overhead fees and HST.

Stipulation

The City’s contribution for storm sewer over-sizing shall be applied only to storm sewer
systems that provide for drainage and conveyance of runoff arising from storm event
designs having a five (5) year return period (minor system). Storm sewers conveying
100 year storm event designs (major system) are not eligible for cost contribution by the
City.

Where a Proponent proposes a storm sewer system based on a five (5) year return
period (minor system) incorporating large diameter pipes at a shallow depth and grade,
where smaller diameter pipes can be utilized at lower depth and steeper grades, then
the sewer is not considered over-sized by definition under this policy and therefore is
not eligible for cost contribution by the City.
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Non-Residential Development

In non-residential development a Proponent is required to pay the full cost for
installation of sanitary sewers, maintenance holes and watermains up to and including
the following sizes:

SANITARY SEWER  450mm &
WATERMAIN 300mm @

Note

Over-sizing rates shall be adjusted annually by the City at the time of adjustment of the
City’s Development Charge By-law using the Non-residential Building Construction
Price Index for Toronto.

L.1.2. Roadworks
Residential Development

A Proponent is required to pay the full cost for installation of an 8.0 metre wide (local)
residential roadway and minimum 1.50 metre wide concrete sidewalk.

The City of Hamilton shall pay for:

1. The portion of a residential road beyond 8.0 metres in width.

Exceptions

e Where an existing local residential road is wider than 8.0 metre and must be
extended by development, the Proponent shall pay the full cost for the road
extension due to its local road classification; and,

e Where a turning circle is constructed at the intersection of two local roads,
there shall be no cost sharing by the City for any portion of the turning circle
or land due to the local road classification;

2. The portion of base course asphalt which is beyond 80mm in depth and/or
Granular “A” base beyond 150mm in depth, and/or Granular “B” base beyond
300mm in depth;

3. Lay-bys within or abutting residential subdivision plans, provided the lay-by is
mandated by the City for the purpose of servicing a public or community facility.
This does not include lay-bys required for private multiple residential sites;

4. The portion of the cost for roundabouts constructed on collector roads, which is
over and above the cost of a turning circle for local and collector roads; and,

5. The full cost of splitter islands required for roundabouts, where the City has paid
a portion of the round-about cost.
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Non-Residential Development

A Proponent is required to pay the full cost for installation of up to an eleven (11) metre
wide non-residential road. The City of Hamilton shall contribute towards the portion of
non-residential roads, which is determined to be beyond a local width and/or depth of
base course asphalt and/or granular bases.

Notes

Where widening of a road surface is necessary to accommodate traffic requirements
specific to a development site, there shall be no contribution by the City toward the
additional road cost as the widening is local to the development site only.

For both residential and non-residential roads:

e Contribution by the City toward the cost of newly constructed over-sized
roads shall be on a "Flat Rate" basis in accordance with the rates shown in
the table of rates for over-sized works constructed under Subdivision
Agreements;

e The City shall not contribute toward the cost of extra depth asphalt or
granular bases required to compensate for sub-soil conditions and/or
method of construction; and,

e Contribution by the City toward the cost of upgrading existing roads shall
be in accordance with the City’s Development Charges Background study
and Local Service Policy

L.2. Cost Sharing for Street Frontage

In this policy, aboveground works refers to and includes all of the following:

o Base and surface course asphalt pavement on a granular base;
. Concrete curb and gutter, including sub-drain;

. Sidewalk;

. Catch basins and connections;

. Street lighting; and,

o Ultility trenching.

Underground works refers to and includes all of the following:

. Storm and sanitary sewers, including maintenance holes;
o Storm and sanitary private drain connections;

J Watermains, valves and chambers; and,

. Water service connections and hydrants.
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L.2.1. New Roads Servicing Rate

The New Roads Servicing Rate is a flat rate representing the average cost of local
roads constructed under residential Subdivision Agreements and includes all applicable
overheads.

All cost sharing for street frontage by the City for the local component of aboveground
works shall be based on the New Roads Servicing Rate. The length of street property
frontage and/or flankage, which abut the works, shall be multiplied by the New Roads
Servicing Rate and the sum shall be the contribution to be paid by the City as cost
sharing for above ground works. This rate shall be adjusted annually by the City at the
time of adjustment to the City’s Development Charge.

In the case of a cost recovery, where a property owner can demonstrate to the
satisfaction of the Senior Director of Growth Management that payment has been
previously made to the City for existing road works or part thereof, the New Roads
Servicing Rate shall be adjusted accordingly.

L.2.2. City Lands

The City shall contribute toward the cost of aboveground and underground works
adjacent to the street property frontage of City land:

i)  That has been or will be transferred to the City to satisfy the requirement for
parkland dedication under the Planning Act. The City’s share of servicing cost
for aboveground and underground works shall be paid at the time construction of
above and underground works is accepted as complete by the City.

Stipulation

Where a Proponent has initiated a neighbourhood and/or draft plan amendment
which results in an increase in park street property frontage, the City’'s
contribution toward above and underground works shall be based on the length
of park street property frontage before the amendment;

i) That has been or will be transferred to the City for storm water management
ponds, for the portion of street pond frontage beyond the first 8.0 metres in
length, where the City has mandated storm pond land with street property
frontage.

Stipulation

Where open space lands have been incorporated into the lands of a storm water
management pond, the City will not contribute to the underground or
aboveground works abutting the street property frontage of the open space
portion of the storm pond lands;

iii)  Which is vacant and can be developed through a Planning Act application. In
this particular case, the Proponent shall pay the initial upfront servicing cost
adjacent to the vacant City land and this cost shall be identified under a ‘Cost
Recovery’ schedule of the City’s Subdivision Agreement for the front-ending
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Proponent. Payment for the works which relate to the City land shall be made at
the time of final release of a development or subdivision application on the
vacant land or, in the case of underground works, when an application is made
for a service connection to the underground works; and,

iv) That is currently used for the operation of the City such as fire halls, public works
yards, arenas or community centres. The City’s share of underground works
shall be paid at the time when an application is made for a service connection to
the underground works. The Proponent shall pay the initial upfront servicing cost
adjacent to the City land and this cost shall be identified under a ‘Cost Recovery’
schedule of the City’s Subdivision Agreement for the front-ending Proponent.

Stipulation

There shall be no contribution by the City toward the cost of aboveground works
as the City facility is considered existing development benefiting from previous
road access.

Note

The City’s contribution towards the cost of underground works shall be calculated
by taking the street property frontage of City land as a percent of the total street
property frontage abutting the limits of the underground works for the street
abutting the City land and applying that percentage to the total cost of the
underground works, including all applicable overhead.

Contribution toward the cost of aboveground works by the City on new roads
within development plans shall be based on the New Roads Servicing Rate
multiplied by the street property frontage of the City land.

L.2.3. Fencing Adjacent to City Lands

Where a development abuts City land or land to be transferred to the City as a condition
of development approval and a Proponent is required to install a fence to separate the
developed lands from City lands, the Proponent shall pay the full cost of the fence
installation. For lands transferred to the City to fulfil the requirement for parkland
dedication under the Planning Act, the cost to install a fence separating parkland from
development land shall be shared equally between a Proponent and the City based on
the cost to install a 1.50 metre high chain link fence.

L.2.4. Value of Land for Road Allowances

Where a Proponent is required to dedicate more than thirteen (13) metres of land to
establish a new road allowance width, measured from the centerline of the road
allowance to one side to its ultimate width, the City shall compensate the Proponent for
the value of dedicated land beyond 13 metres in width on that side of the road
allowance, for the length of the conveyance.

Daylight triangles and daylight radius curves are not included in the calculation to
determine over-dedication of land to establish or widen road allowance.
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Land value shall be determined by the City’s Real Estate Section and shall be funded
from the Development Charge Reserve.

L.2.5. Storm Water Management Facilities

. Contribution by the City toward the cost of storm water management facilities will
be limited to the ‘growth related’ component of the capital project cost as outlined
in the Development Charges Background Study which includes construction, land
and applicable overhead.

o Piping and headwalls for the conveyance system to a storm water management
facility are not included in the ‘growth related’ component of the capital project cost
and shall be constructed at the expense of the Proponent unless otherwise
stipulated by the City’s storm water master plan, master drainage plan or
watershed/sub-watershed study and development charge background study.

o Storm water management facilities and on-site open watercourse improvements
for non-residential development shall be constructed at the expense of the
Proponent unless otherwise stipulated by the City’s storm water master plan,
master drainage plan or watershed/sub-watershed study and development charge
background study.

L.2.6. Availability and Timing of Funding by the City

o Timing of payment for the City’s share of servicing costs in any year for works
constructed under is subject to availability of funding in the capital budget as
approved by the City for that year. Appendix K - Protocol for City Share further
outlines the Protocol for Repayment of City Share.

J Any Proponent requesting allocation of funding for the City’s share of servicing
costs under Development Applications shall do so, in writing to the City's Senior
Director of Growth Management, prior to August 1t of previous calendar year.
Such requests can apply to completed works or imminently proposed works.

. Any development requiring the City's share of works to be paid beyond the
approved Capital Budget amount for that year shall require the approval of City
Council. The Senior Director of Growth Management Division may authorize
funding to be paid during the year for completed eligible projects not initially
allocated funding during the Capital Budget process, subject to the availability of
reserved monies funded that year.

. Where the total City’s share of servicing cost, before overhead, under the
Schedule of Works approved by the City is greater than fifty thousand dollars ($
50,000) a public tender process must be carried out by the Proponent to award the
contract.

Note

o For all works constructed under development applications where a Proponent
increases the size and/or length or alters the routing and/or configuration of works
in their own interest, then contribution by the City toward the cost of such works, if
applicable, shall apply to only the portion of works required by the City’s policies,
design criteria standards and specifications.
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L.3. Cost Recovery Policies
L.3.1. Cost Recovery in favour of Proponent

A Proponent is required to pay the initial up-front cost, less City contribution, of all works
required to service land to be developed, including the cost of works which may be
required through or adjacent to lands of others, except City owned land as described
under this policy.

For further clarity, the Proponent is required to install services at their cost up to the limit
of the property.

Works Identified for Cost Recovery

A front-ending Proponent’s consulting Engineer shall calculate the estimated cost of
works which will benefit the lands of others, identify the benefiting lands and the portion
of the cost attributable to the benefiting lands. This information shall be included in the
City’s ‘Cost Recovery’ schedule for the purpose of recording future cost recovery
obligations of the City in favour of a front-ending Proponent against the benefiting lands.

Temporary works are not eligible for inclusion under the City’s ‘Cost Recovery’
obligation and are described as works which will be removed at the time when the
benefiting lands or surrounding lands develop or when the ultimate plan is implemented
such as the urbanization of a road. In addition, the City reserves the right to disallow
any works from inclusion in the City’s ‘Cost Recovery’ schedule which, in the opinion of
the City using reasonable judgment, do not benefit the abutting or surrounding lands.

Where a benefiting land owner is required to resurface or reconstruct a road or remove
and replace services identified for recovery under the City’s ‘Cost Recovery’ obligation
as a result of development of the benefiting lands, then the cost of the removed item
shall be excluded from the City’s cost recovery calculation against the benefiting lands.

Determination of Cost Recovery Rates

Upon completion of works identified in the City’s ‘Cost Recovery’ schedule, the front-
ending Proponent’s consulting Engineer shall provide the City with a certified progress
payment certificate detailing the actual cost of the completed works. The City shall use
the costs within the payment certificate to calculate the total cost of the constructed
works, less any City share of the construction cost, and determine a rate to be applied
to the benefiting lands.

Where the actual cost of the works exceeds the estimated cost as approved by the City,
by more than ten percent (10%) then, the rate to be applied to the benefiting lands for
the purpose of cost recovery shall be based on the approved estimated cost, plus ten
percent (10%).

A copy of the City’s calculations shall be provided to the front-ending Proponent’s

consulting Engineer for review. Upon Agreement by the consulting Engineer and City to
the actual costs and recovery rate for the works, the rate for the ‘Cost Recovery’ shall
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be set by the City and applied to the frontage and/or flankage of the benefiting lands.
The cost of individual sewer and water service connections shall be based on the actual
cost of each connection.

In the instance where development of a benefiting property takes place prior to
completion of the works, then the cost calculation to determine a recovery rate shall be
based on the unit cost of the incomplete item within the signed tender document for the
works.

Cost Recovery for New Development

Where the City receives an application under the Planning Act to subdivide or develop
land, which has been identified in the City’s ‘Cost Recovery’ schedule of an existing
Subdivision/External Works Agreement as benefiting from previously constructed works,
the City shall impose a condition requiring the benefiting land owner to pay their
proportionate share of the servicing cost for the works, prior to final release of the

Planning Act application.

New development refers to land, or the portion of land, that when subdivided is vacant.
Cost recoveries for new development shall apply to the vacant portion of subdivided
land only.

Cost Recovery for Existing Development

Where a Proponent is required to construct sewers and/or watermains within roads or
easements that are adjacent to existing development, the City will pass a Fees and
Charges By-law in accordance with the provisions under the Municipal Act, for the
purpose of assessing and charging existing property owners for their share of the cost
of services to an existing dwelling or building in fulfillment of its ‘Cost Recovery’
obligation to a front-ending Proponent. The City will recover the assessed cost, prior to
issuance of a sewer and/or water service permit to connect an existing building or
dwelling to the sewer and/or watermain.

There shall be no cost recovery imposed on existing development for enhancements to
or urbanization of existing roads carried out by Proponents as these lands have already
derived benefit of road access prior to the road improvement.

Existing development refers to land, or the portion of land as determined by the City,
exercising reasonable judgment, where a building or dwelling exists prior to construction
of municipal works by a front-ending Proponent which services the existing dwelling or
building.

All monies collected by the City from existing and new development in fulfillment of its
‘Cost Recovery’ obligation under the Subdivision/External Works Agreement shall be
forwarded to the Proponent named in the Agreement for the works to which the cost
recoveries relate.
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Exceptions Include:

o Where an existing dwelling or building is located within a lot or block of a plan of
subdivision, then for the purposes of cost recoveries, the frontage/flankage of the
lot or block upon which the existing dwelling or building is located shall be included
in all cost recovery calculations by the City;

o Where an application to develop or subdivide land requires or results in the
demolition of an existing building/dwelling then, for the purposes of cost
recoveries, the whole of the land subject to the development application shall be
considered vacant and referred to as new development;

o The City reserves the option to limit recovery costs for mainline sewers and
watermains abutting existing houses or buildings to the equivalent of a minimum
sized pipe;

o Where the lands of an existing house have the potential to be subdivided in the
future and where a connection to sewers or a watermain is made to the house
only, the City reserves the option to apply a flat rate recovery charge for the
existing house based on the total recovery amount owed against the lands divided
by the potential number of lots that could be created by subdivision of the lands.
The flat rate charge shall be paid to the City prior to issuance of a sewer and/or
water service permit. The balance of the outstanding cost shall be recovered by
the City as a condition of a Planning Act application to subdivide the lands;

o Recovery costs for sewers and watermains identified as municipal capital
improvement projects funded partly or wholly by Development Charges abutting
existing dwellings or buildings shall be limited to the lesser of either the actual non-
growth related portion of the project cost or the sewer/watermain extension flat fee
under the City’s Tariff of Planning and Growth Management Fees By-law; and,

. There shall be no recovery by the City for the cost of storm sewers installed as
part of urbanization of an existing rural road which results in removal of the
abutting property’s overland storm outlet (ditch).

Limit of ‘Cost Recovery’ Obligation

The City’s obligation to recover servicing costs under the ‘Cost Recovery’ provision of
its Subdivision/External Works Agreements shall be limited to no more than ten (10)
years from the date of registration of the subdivision plan which relates to the ‘Cost
Recovery’ works, or in the case of site plan and consent applications, ten (10) years
from the date of final release of the application.

L.3.2. Cost Recoveries in favour of the City
Aboveground Works

Where the City has previously paid for construction of aboveground works along 0.30
metre reserves under previous Subdivision Agreements, the City shall recover the cost,
less the portion identified as over-sizing, from an abutting landowner prior to removal of
the reserve. The City shall multiply the ‘New Roads Servicing Rate’ in effect at the time
of payment by the length of the property frontage/flankage of the lands abutting the 0.30
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metre reserve. The sum shall be collected by the City as a recovery for the
aboveground works.

Underground Works

In the past where the City has previously paid for construction of underground works
(sewers and/or watermains) along 0.30 metre reserves under previous Subdivision
Agreements, the City shall recover the cost from an abutting land owner prior to removal
of the reserve. The cost to be recovered shall be determined based on the as-
constructed cost of the works, less the portion of the cost identified as over-sizing, plus
applicable overhead. The as-constructed cost shall be divided by the total frontage of
the lands abutting the limits of the underground works in order to determine a recovery
rate to be applied to the abutting lands. Cost recoveries along 0.30 metre reserves
shall be determined by multiplying the recovery rate of the works by the property
frontage/flankage of the lands abutting the reserve and the sum shall be adjusted by the
Canada Construction Cost Index (Ontario Series) from the month when the works were
accepted by the City as complete to the month when a recovery is made by the City.

L.3.3. Cost Recovery on Corner Lots with Daylight Triangle/Radius

Where a corner lot has a daylight triangle or daylight radius thereby reducing the overall
length of street property frontage of the lot, then for the purposes of cost recoveries, the
length of the frontage and flankage shall be based on the full width (frontage) or depth
(flankage) of the lot as if the daylight triangle or daylight radius did not exist.

Municipal Infrastructure

Where it is known that land under a development application is adjacent to works that
will be constructed in the future by the City or other Proponents, the City shall collect a
security deposit under its Subdivision or Consent Agreement, as the case may be, to
secure payment of the Proponent’s share of future aboveground and underground
works. Security for future aboveground works shall be based on the New Roads
Servicing Rate applied to the frontage and/or flankage of the Proponent’s lands
adjacent to the future works. Security for underground works shall be estimated based
on the pipe size of the future underground services.

Following construction of the future works, the City shall invoice the Proponent for the
Proponent’s share of the actual cost of the works. Upon receipt of payment from the
Proponent the City shall release the Proponent’s security deposit held under the
Subdivision or Consent Agreement.

Street Tree Planting

Where land is subdivided to create single, semi-detached or street town house
development, the City shall collect a cash payment from the Proponent for street tree
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planting to be carried out by the City at a rate of one tree for the front yard of each lot
and unit created and two additional trees along the side yard of each corner lot. The
cash payment shall be collected by the City prior to registration of a subdivision plan or
prior to execution of a consent agreement by the city.

L.3.4. Payment for Future Urbanization of Existing Rural Roads

Where land is subdivided, adjacent to an existing road of rural cross section which is
located within the Urban Area Boundary as defined by the City’s Official Plan, the City
shall collect a cash payment representing the Proponent’s contribution toward the cost
to urbanize existing rural roads including local size storm sewer. The requirement to
pay toward future road urbanization shall be imposed by the City as a condition of an
application to subdivide land. Payment shall be determined by multiplying the New
Roads Servicing Rate in effect at the time of payment by the property frontage of the
subdivided land which represents new development as defined under this policy and the
sum shall be collected by the City prior to final release of the Planning Act application.
Development fee tables can be obtained from Planning and Economic Development
Department, Growth Management Division.

2017 Rates for Oversized Works Construction Under Subdivision Agreements

WATERMAINS
Rate Per Combination
Gate Valve With Air Valve
Pipe Size Rate Per Metre of Pipe or Blow-off
300mm @ - NIL - - NIL-
400mm & $106.00 $14,463.00
NOTES:

1. For 400mm @ stand-alone air valve/blow-off chambers, the
unit price per chamber is $ 9,488.00.

2. The City's contribution towards the over-sized portion of pipe
sizes beyond 400mm @ shall be negotiated at the time of
approval of the engineering design by the City.
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SANITARY SEWERS
Pipe Size Rate Per Metre of Pipe
450mm @ - NIL-
525mm & $ 36.00
600mm & $ 90.00
675mm & $ 203.00
750mm @ $ 297.00
825mm & $ 380.00
900mm & $ 469.00
975mm & $ 663.00
1050mm @ $ 855.00
1200mm @ $1,028.00
SANITARY MANHOLES
Manhole Size Rate Per Manhole
1200mm @ - NIL -
1500mm @ $2,118.00
1800mm @ $ 3,357.00
2400mm @ $ 7,766.00
Note: The City will only cost share for over-sized manholes that are
used in combination with over-sized sewer pipe.
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Pipe Size Rate Per Metre of Pipe
1200mm & - NIL -
1350mm & $ 305.00
1500mm & $ 676.00
1650mm & $1,080.00
1800mm & $ 1,586.00
1950mm & $ 2,057.00
2100mm @& $ 2,560.00

only.

Note: Storm sewer over-sizing is applicable on the minor storm system

STORM MANHOLES

Manhole Size

Rate Per Manhole

2400mm & - NIL -
3000mm @ $ 4,512.00
3600mm @ $ 35,484.00

Note: The City will only cost share for over-sized manholes that are
used in combination with over-sized sewer pipe.

Note:

The City shall pay Construction Inspection fees, Consulting Engineering fees plus HST

in addition to the rates described above as detailed in the cost estimate schedules.
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Note:

ROADWORKS
Item Rate Per m’ Description
Binder $48.70 Extra WIDTH over 8.0m of:
Asphalt and 150mm Granular “A”
Granular 300mm Granular “B”
Base 80mm HL-8 Binder Asphalt
Surface $14.15 Extra WIDTH over 8.0m of:
Asphalt 40mm HM-3 Surface Asphalt
$1.14 Full WIDTH of:
HL-1 Surface Asphalt
Binder $6.75 Extra DEPTH for:
Asphalt 100mm HL-8/HL-8HS Binder
Asphalt
$16.57 Extra DEPTH for:
120mm HL-8 (HS)
Binder Asphalt
Granular $6.21 Extra DEPTH for:
Base 450 mm Granular "B" Base

The City shall pay Construction Inspection fees, Consulting Engineering fees plus HST
in addition to the rates described above as detailed in the cost estimate schedules.
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New Roads Servicing Rate Construction Items

ITEM Rate Per Metre Of
Property Frontage
Curbs and Sub-drains $ 63.59
Street catch-basins $ 35.49
and connections )
Asphalt pavement
(up to binder course asphalt) $193.71
Asphalt pavement
(surface course asphalt) $ 4089
Sidewalks (both sides) $ 91.69
Sidewalk (one side only) $ 45.85
Street lighting $ 23.10
Utility trenching $ 14.09
Local Storm Sewer $113.76

Notes:

1.The City shall pay Construction Inspection fees, Consulting Engineering fees plus
HST in addition to the rates described above as detailed in the cost estimate schedules.

New Roads Servicing Rate for Cost Sharing of Road Construction
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(represents road cost per metre of property frontage with no storm sewer component)

Flat Rate with
New Roads Servicing Flat Rate with 32.56%
Rate Mo Overhead Overhead
Sidewalk both sides = $ 462.57 $613.18
Sidewalk one side = $ 416.72 % 552.41
Mo Sidewalk = $ 370.88 $ 491.63

Notes:
Flat Rate with no overhead should be used under Schedule “F” of the City’s subdivision

agreement to determine the City’s share of the net construction cost for each item
identified with City Share in the schedules. The overhead for City share will be added
on the Schedule “F” summary page in the same way as all other items in Schedule “F”.
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New Roads Servicing Rate for Cost Recovery (represents road cost per metre of
property frontage including local storm sewer component)

New Roads Servicing | Flat Rate with No Flat Rate with
Rate Overhead 32.56% Overhead
Sidewalks both sides = $ 576.33 $ 764.00
Sidewalk one side = $ 530.50 $703.20
No Sidewalk = $ 484.65 $ 642.45

Notes:

1. Overhead on the New Roads Servicing Rate (32.56%) represents 13% HST, 6%
Construction Inspection and an average of 12% Consulting Engineering Fees plus 13%
HST on Consulting Engineering Fee.

2. Flat Rate with 32.56% overhead included represents the rate to be used for all cost
recoveries.
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M. Appendices

M.1. Appendix A - Watermain Hydraulic Report

The report should also include the following information:

e Service pressures under 2015 and 2031 conditions are expected to be
within the standard pressure;

¢ All fire flows can be achieved for the proposed development under 2014
and 2031 conditions;

e Under maximum day plus required fire flows for 2014 and 2031 conditions
the PD’ distribution system is able to maintain pressures above 140 kPa at
ground level at all locations in the district;

e The proposed watermains can withstand transient pressure; and,
e All proposed watermains can achieve a flushing velocity of 0.8 m/s.

*At this point the proponent is to indicate the ID number of the Pressure
District in which the watermain(s) being added are located and serviced from.

Typical Table of Contents

Cover Letter

Cover Letter includes Engineer’s stamp and seal and declaration “The analysis
documented in this report includes individual hydraulic examination of the
Average Day demand, Maximum Day plus fire flow and the Maximum (Peak)
Hour demand of the development for the 2011 (present) and 2031 demand
conditions.”

STANDARD DECLARATION
Standard declaration to include the following:

* The service pressures under existing conditions, and ultimate build-out
(currently 2031*) conditions are expected to range between _ kPaand __
kPa which are within standards established by the MOE-CCC and City of
Hamilton Guidelines;

» All required fire flows can be achieved under Maximum Day Demand
conditions for the proposed development under existing and ultimate build-out
(currently 2031*) conditions;

» Under maximum day plus required fire flows for existing and ultimate build-
out (currently 2031*) conditions the PD__ distribution system is able to
maintain pressures above 140 kPa at ground level at all points in the district;

* The proposed watermains can withstand transient pressure plus maximum
operating pressure;

» All proposed watermains can achieve a minimum flushing velocity of 0.8
m/s; and,

* as amended from time to time as per Official Plan Report Content.
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INTRODUCTION

2 CRITERIA

2.1 Domestic Demand

2.2 Fire Flow Demand

2.3 Boundary Conditions

2.4 Subdivision Computer Model

3 ANALYSIS

3.1 System Pressures and Available Fire Flow
3.2 Transient Pressures

3.3 System Flushing

4 CONCLUSIONS

FIGURES
Figure xx Subdivision Location Plan
Figure xx Pass/Fail under Maximum Day Demand + Fire Flow

APPENDICES

Appendix A Demands and system layout
Appendix B Model results

Appendix C Fire Flow Calculations

Common Documentation Screening Criteria

Part (2) of Form 1 must include street names with from/to limits for all municipal
pipes and that this corresponds to Engineering drawings, site plans, etc.;

Ensure compliance with Official Plan, Secondary Plan, Block Servicing Plan,
Draft Plan of Sub-Division, legacy conditions of approval, etc.;

In consultation with Hamilton Water, seek approval from Development Approvals
Section in advance of Form 1 submission where watermains are proposed within
easements on private property. Where watermains are on private property,
ownership by private owner is required unless it is for network looping between
City watermains;

Where both public and private infrastructure is part of the submission
documentation (all drawings, sketches, etc.) be clearly and explicitly
differentiated according to City Standards;

Clear map of the proposed alterations in which all nodes are labelled and all
pipes are labelled. All nodes that form part of the analysis must be represented in
the mapping and correspond to all other tables and text;

Street names must be labelled;

Confirm that the documentation is complete including seal, signature, and license
number of the Licensed Professional Engineer;

Name of subdivision including phase identification and consistency must be the
same/current on all documents;

Check that all content (text and drawings) is legible;
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Confirm scenarios for existing conditions, and condition of ultimate build-out
(currently 2031*) have been analyzed and documented;

Check for additional scenarios, on a case by case basis where unknown/future
infrastructure will be built to address future undefined growth, and an interim
build-out scenario as identified at Formal Consultation or early Development
Application stage consultation;

For all Hydraulic Analysis documentation must include a description of boundary
conditions that were applied;

Schematics (pipes and nodes) must be consistent with tables in the data/results
files;

References to tables, appendices, and figures are correct (reference to figures
that do not exist) consistent use of units (metric, imperial);

Documentation must include a description of how the hydraulic
model/calculations have been calibrated/validated and that the model as
constructed is appropriate for the Form 1 purpose when modifications/extensions
to the City’s base model has been made;

Confirm that RFF has been included. All submissions must have a Required
Fire Flow-RFF Calculation unless specifically waived at DA/FC circulation stage;
Confirm where required, that peak demand estimates are calculated using the
Fixture-Unit Approach as required by Section 3.4.3 of the MOE Design
Guidelines for Drinking-Water Systems (2008);

Triage Reviewer in the Development Approvals Section to ensure all
values/variables used in calculations presented in the document do not vary from
reasonable values. Validate when non-standard values are found; for example it
is unlikely that:

o A commercial/retail building will have non-combustible content; and

o A residential home will have a total floor area of 3400 m?

Confirm that the description demonstrating how the flushing velocity can be
achieved includes documentation of strategy for conventional (e.g. One-port,
two-ports; multiple hydrants); and/or uni-directional specifying which valves need
to be closed,;

RFF calculations follow Fire Underwriter Survey (FUS) Methodology and the
Regular Method;

No reference to ISO method in the Required Fire Flow calculations is permitted;
Short Method not accepted;

There cannot be conflicting data. i.e. building floor area in the body of the report,
in table, in appendix must be consistent;

Required Fire Flow in Table must be the same as in Appendix;

In order to properly assess Required Fire Flow-RFF calculations, the
components need to be identified and documented; and

Drawings must illustrate:
e Building foot print and floor area;
e Number of stories;
e Location and fire resistance rating of Fire walls (as per National
Building Code of Canada) and;
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e Ensure that the documentation supports the fire resistance rating of
the vertical openings and exterior vertical communications.

COEFFICIENT OF CONSTRUCTION
e Ensure that the documentation supports the construction coefficient
used and;
e Report to confirm that there is documentation that supports the
Percentage Credit Claimed for the sprinkler system.

CONTENT FIRE HAZARD/OCCUPANCY
e Verify content combustibility claim

EXPOSURE
e Separation distances and resultant exposure charges must be
identified per each side and shown on a plan
e Sum of above cannot exceed 75%

Appendix A.1 - Required Fire Flows contains a typical fire flow calculation based on
FUS 1999.

Also, see:

Appendix A.2 - Typical Water Hydraulic Analysis Report Conclusions

Appendix A.3 - Watermain Design Brief Requirements

Appendix A.4 - Guide to Technical Documents Required for Various Applications

The City will provide comments electronically via Appendix A.5 - Enhanced Comments
Table.

An electronic version should also be submitted in native PDF format. This is meant to
be a fluid working document which flows back and forth between the City and the
Consulting Engineer.
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M.1.1. Appendix A.1 Required Fire Flows

Fire Flow Calculation* based on Fire Underwriters Surey

Location 70 Barton - Block B
Footprint (m?) 1421 (m2) |
Storeys 1|

Floor Area (m?) 1421 (m2) |
Construction Coefficient :'{fmm 06tol.5)
NFF = 220*C*(A)™0.5 | 8293 Umin |
Round to nearest 1000 Umin | 8000 L/min |
Occupancy factor (from-0.25 to +0.25)
MNFF adjusted for occupancy | 6800 L/min |

Spnnkler adjustment Ijl{rmx_ﬂ.,‘i}
Sprinkler flow credit [ 0

(from 0 to 0.25 in each direction)

N S L W
Exposure adjustment max 0.75 0 015 0.2 0.2
Exposure flow debit | 3740 LUmin |
NFF | 10540 Umin___|
Round to nearest 1000 Umin | 11000 Umin | | 2423 Igal/min |
Available FF of resid.@20psi | 8,810 Umin | | 1938 Igal/min |
FLO4H030 (16/06/2013)
Available FF of resid. @20psi | 9,406 Umin | | 2069 Igal/min |
FLO4H098(16/05/2013)
Calculated sumplus/deficiency -19.9%

(*) Plug data only on the yellow cells
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M.1.2. Appendix A.2 - Typical Water Hydraulic Analysis Report

Standard Declaration Including the Following:

The service pressures under existing conditions, and ultimate build-out (currently
2031*) conditions are expected to range between __kPa and __kPa which are
within standards established by the MOE-CCC and City of Hamilton Guidelines;
All required fire flows can be achieved under Maximum Day Demand conditions
for the proposed development under existing and ultimate build-out (currently
2031*) conditions;

Under maximum day plus required fire flows for existing and ultimate build-out
(currently 2031*) conditions the PD___ distribution system is able to maintain
pressures above 140 kPa at ground level at all points in the district;

The proposed watermains can withstand transient pressure plus maximum
operating pressure; and,

All proposed watermains can achieve a minimum flushing velocity of 0.8 m/s.

*As amended from time to time as per Official Plan Report content.
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M.1.3. Appendix A.3 — Watermain Design Brief Requirements

WATERMAIN DESIGN BRI EF REQUIRMENTS — City of Hamilton

Required infa: Dimsagrs Crrberia Reqquirament Requirement Refensnce
1.0 1.1 Meximum dey demand estimate based on | System Fresune Minirrum 140Kpa [20psi] | Section 1.1
thie proposed dersty and the City oriterin. Uunider meimUem day plus
fire
1.2 Fine fiow estimate oased on the Fire
Undenwiiters Sursey document = Waber
Supply For Pubiic Protection 19907
1 3 Mode| Cutput prosided in the report
131 The ConsuRtant showid obtain the City
wite base model for modeling purposes.
20 24 PV pipe DRAE, surge pressure asresult | Transient Pressure Medimum operating plus | Seckion 2.0
of stopping wabsr DHUMR MoVng &t Surge pressurs for
w={lemys | range of 30-40 psi. ) W= Emys
2.2 Ductile Iron Pipe (132, SUrgE Dressure as
result of Stopping Wwiber colUmn moving =t
V=0.6m/s ([mnge of 72- 112 psi )
2.3 Consider worst case scenario surge
pressUre pls mRasdiTiT pRESSUre inthe
SyStEm.
.0 31 Hazem-Williams coefficent assigned to Friction Factors Hezerr\Wiliams coefficent | Section 3.0
thi maodel must be s per noted values.
@30mm =100
@200-230mm =110
@300-500mm  C=120
ower B00MM C=A30
4.0 4.1 Frovide desizn drawings Pip= Diameter Minirrum 130mm Seckion 4.1
sergidng hydrants
47 Frovide model output Aushing Welocity Minirum 0.8mys Section 4.2
5.0 5.1 Provide wabsrrain iooping or blow-offas | Aushing prosisions at Adequate Mashing where | Section 3.1
per the City oriteria. dead encs ciend-End watermain
annot D avoiced
3.2 Rsfier to the City of HamiRon oriteriato De=pth of Dover Frost cover [£.2m) Section 3.2
provide miln L.6m Dover owver the watsrtrain
6.0 5.1 Refier to the (City of HamiRon Servios pipe diamieter Min 15mm Section 6.1
specificrtions for & minimum privete serdce
size
5.2 Refier to the (City of HamiRon spproved Servios pipe material Fer Buiicing Dode/AWWA | Section £.2
wabernain product list reguiations
7.0 7.1 Refier to the City of HamiRon spproved Watertmain materals to Fer AMAAA snd NSFFANTL | Section 7.1
waberTnain procuct list meet heskh reguistions. | standards
2.0 £ Refier to a Geotechnimal Report. Mo onganic compounds Varify presence of Section 2.1
from groundvweter to conftmminsted
enter into the proposed Eroundaater
watermain through pipe,
joint marberials, C-rings,
mackets, hydrant lesds or
SENVICE pipe.
9.0 5.1 Loading calculstions for PYC pipe s per | Pipe matensls capable of | Maximum pipe deflection | Section 5.1

Uniied| Hamatbaook of PYC Fipe-4* Edition,
Tabie 74

9.2 Lomding calculsbons fior Ductie Inon Fipe

withstanding loading
moncitions

308 of manufachrers
MECOMITe nidations
[Maximum T3]
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WATERRALIN DESIGM BREIEF REQUIERENTS — City of Hamilton

Required infic Dee=sigm Criterin Fosquinement Requirement Reterence
ax per ~lanml of Werber Supoily Fractioss-
Dructile Iro Pipe & Fitkings", Tabiz 4-3.

100 101 Fime: Ivyoirsnt to De installed on @ Fire Hydranks &5 par ANMOWA, amdard Sertion 110
wat=rmain that has sufficent capadty to CI02. Refer tothe City of
Supphy nequired fins fow Hamiton spedfications.

11.0 11 1 Ensure aificent number of gebe veles | Vakes Srall confiorm bo relevant. | Seckion 12.0
s proposed st intersection. AWWA standands.

1z.0 12 1 Expiore the watermain profile Air Vebems Sreall comfoer bo AAWA. | Section 13.0
determine need forsinfvaoum release vahe. Sianderd O42.

13.0 13 1 Avnid chamber in sag poirts and ansure | Vakae, Meber and Blow-ofT | Mo subject to Section 14.0
1'50mem FYC drain is proviced to the storm Chamber SLbTerEenOs; sk
ot stamdarts of comnechons.

14.0 1 1 Frovide sppropriste detnils and nobes on | S=parstion Min horizontal separation | Section 19.0
itz plan 2.3mand 0.3m wertal

desranos from stonm and
SANIAry SEWer.

15.0 1% 1 Refier to the City of Hamifon Sandend Restrains Frowizion of thnust blodks | Seckion 1E.0
Drawings Whi-204. 1 to 204,13 Ravised Sen
30,05
Lottor oF par Fag.

(Cermpiste pnder cevaionment)
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M.1.4. Appendix A.4 - Guide to Technical Documents Required for Various

Applications

‘Water Distribution System Evaluation Criteria for Development

Type of Development Peak Demand Calkulation Required Fire Flow |RFF) Hydraulic Modeling (WaterCAD)
Calculation
Parking lots, restaurant patios, Mot reguined Mot reguired Mot required

street furniture additions, site plans

in aneas not serviced by munidpal
water

1-2 Single Family residential or 1
semi-detached unit on aninfill lot

Mot required; will use
assessment, census, MP
values for modeling

Mot required unless planning
dacuments indicate abnarmally
large floor area {i.e, manster
hames)

Will look at hydrant flow tests in Hansen and identify if
there isa low flow/pressure issue; may result in
programming a Capital work

Groups of 3-5 single family hames

Mot required; will use
assessment, census, MP

walues for modeling

Required; need prapanent to
identity spacing of units,
materials of construction, floar
areas

Typlcally screen RFF at location versus flow tests to
detemmine strength/adequacy of supply
Whene system is weak (district boundary, extremity of
system, older area) may ask for investigation

Subdivision developmentsin excess

of 5 homes (Mote thistypically
means watermain exstensions and
hence Farm 1 application)

Required in order ta madity
model demands to analyse
pra- and post-development

Required; need propanent to
identify spacing of units,
materials of constructian, flaor
Areas

Required to suppart Farm 1 application and
demonstrate that no point in district will fall below 140
kPa under Max Day + fire demands

Townhouse Blocks | 1 or 2 blocks,
24 units/block, separation = 3m)

Required; fixture unit method
recommended

Required; need proponent to
identify spacing of blacks,
materials of construction, total

floor areas

Will serean location against flow test results
Farsmall townhouse blocks and where system is weak
may ask far impact investigation
May imvalve redesign of building to incorporate fire
walls, brick exterior to reduce Required Fire flows

Townhouse Blacks | 3 or more
blacks, 4-8B units/block, separation
am+f-)

Required; fixture unit method
recommended

Required; need proponent to
identify spacing of blocks,
materials of construction, total

floor areas

Will screen location versus flow test results
In most cases will ask for demaonstration that reguired
flows can be deliverad
May invalve redesign of bullding to Incorporate fire
walls, brick exterior to reduce Required Fire flows

Uncertain high density residential
ar ICl usage associated with Block
Servicing

Estimate required which will
be compared to submission at
site plan stage

Estimate ty pical of zoning
required which will be compared
to submission at site plan stage

Hydraulic analysis required based on Block servicing
assumptions to establish an upper limit on
development. At site plan submission proposal will be
campared to assumption and
1.if usage or RFF less than Block servicing assumption
noneed for further analysis
2, If usage or RFF greater than Block servicing
assumption, supplemental analysis required

Mursing hames, senior's residences,
dormitories , hotelsinew
construction and additions)

Required; fixture unit method
recommended

Required; need propanent to
identify materdals of
construction, total floor
area(addition or entire building
depending on fire separation)

Will screen location versus flow test results
For small addition separated by 2hr rated fire walls
likely no modeling required but where system is weak
may ask for impad investigation regardless
For larger buildings with <2hr fire separation will ask for
demanstration that required flows can be deliverad
May imvalve redesign of building ta incorporate fire

walls, brick exterior to reduce Required Fire flows

Schoals, hospitals

Required; fixture unit method
recommended number of
students, beds, special
fixtures (pools, equipment) to
be defined

Required; need propanent to
identify materials of
construction, total floar
areas(addition or entire building
depending on separation)

Will screen location versus flow test results
Farsmall addition separated by 2hr mted fire walls
likely no madeling required but where system is weak
may ask for impad investigation regard less
For larger buildings with <2hr fire separation will ask for
demanstration that required flows can be delivered
Mavy imeelve redesign of building to incorporate fire
walls, brick exterior to reduce Required Fire flows
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Water Distribution System Evaluation Criteria for Development

Type of Development

Peak Demand Cakulation

Required Fire Flow | RFF)
Calculation

Hydraulic Modeling {WaterCAD)

Small Commercial Buildings [eg.
Meighbourhood shopping,
standalone gas stations, garages,

residences repurposed for offices)

MNeed will be determined
based on proposed
usefoccupancy.

&g Store/ garage with one
washroom estimate not
required; dental/medical
offices estimate required

Required; need proponent to
identify materials of
construction, total flaor
areasladdition or entire building
depending on separation),

expected occupancy

For low hazard accupancy requiring small fire flows will
screen versus Hlow tests and hydraulic analy sis may not
be required
Ses note regarding block servicing analysis

Large Commercial Buildings
[shopping malls, plazas,
warehouses, big box stores,
restaurants, theaters, office
complexes)

Meed will be determined
based on proposed
usefoccupancy.
eg, Warehouse with one
washroom estimate not

required; multi-seat

restaurant, theater estimate

required

Required; need proponent to
identify materals of
construction, total floor
areas(addition or entire building
depending on separation),
expected occupancy and
function (hazard related)

For low hazard occupancy requiring small fire flowes will
screen versus Tlow tests and hydraulic analy sis may not
be required
See note regarding block servicing analysis
for large required fire flows hydraulic analysis will be
required to determine impact and capacity for flow
delivery

Small/Light industrial Buildings
|craft shops, minor fabrication

facilities, scrap yards, carwash)

MNeed will be determined
based on proposed use.
eg. Dry shop with ane
washroom estimate not
required; water-intensive
process estimate reguined

Required; need proponent to
identify materals of
construction, total floar
areasladdition or entire building
depending on separation),
expected occupancy

For low hazard accupancy requiring small fire flows will
screen versus tlow tests and hydraulic analy sis may not
be required
See note regarding block servicing analysis
for large required fire flows hydraulic analysis will be
required to determine impact and capacity for flow
delivery

Large /Heavy Industrial Buildings

Meed will be determined
based on propased
usefoccupancy.

Reguired; need proponent to
identify materials of
construction, total flaor
areasladdition or entire building
depending on separation),

expected occupancy

LZee note regarding black servicing analysis
for large required fire flows hydraulic analysis will be
required to determine impact and capacdity for low
delivery

Public and quasi-public facilities
such as Churches, Daycares,
Municipal service centers, mesting
halls, arenas, etc

MNeed will be based on size of

facility

Required; need proponent to
identify matenals of
construction, total floor
areas{addition or entire building
depending on separation)

Will screen existing record of flow tests and hydraulic
analysis may not be required
Whermr system is weak (district boundary, extremity of
system, older area) or the facility is large, may ask for
investigation dependingon an assessment of risk
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M.1.5. Appendix A.5 - Enhanced Comments Table

DA-15-xxx <subdivision / phase =, location/community - Watermain Hydraulic Analysis Review

Comment Implementation Tracking Table

1 .| <mames, Revision #
Report Title :| s rmain Hydraulic Analysis (WHA) for
DA-14-30¢_<subdivision [ phase >, location/community
Report Humber(s) : #=-s78888-52¢ (WHA) Version Date : Report Mmm dd yyyy (WHA)
Author(s) : <name=, P.Eng. Consultant(s): <name= (WHA)
Comments : | Comments issued by Hamilton Water on mmm dd yyyy
Response issued by <name> on mmm dd yyyy
Response received by Hamilton Water on mmm dd yyyy
Comments issued by Hamilton Water on mmm dd yyyy
Number Report / Section / Page Comment (mmm dd yyyy) Response Comment (mmm dd yyyy)
1 WEA S
Section x
Page % of x

203




Comprehensive Development Guidelines and Financial Policies Manual

M.2. Appendix B — Pre-Construction Meeting

PRE-CONSTRUCTION MEETING DATE:
Attendance
1. Subdivision: File:
25T-
2. City Subdivision Agreement Executed:
3. Cash & Securities Received:
4. Date drawings approved/as noted:
5. MOE Certificate No. San. Sewer:
Approval Date: Storm Sewer:
Water:
SWM
6. The following drawings etc. are required to be submitted for construction section:
a) 1 set const. dwgs. (full size, paper): Date Rec’d:
b) 1 set const. dwgs.(reduced to 11”x17”,paper): Date Rec’d:
h) 1 copy of unpriced specs: Date Rec’d:
i) 1 copy of priced and signed specs: Date Rec’d:
7. General Contractor:

24 hours Emergency Telephone Number
(Required if work is to be done within an existing road allowance)
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10.

11.

12.

13.

14.

15.

16.

Comprehensive Development Guidelines and Financial Policies Manual

Subcontractor:

Consultant:

Construction Schedule:

List of Materials/Suppliers

Granular: Concrete:
Asphalt: San. Sewer:
Manholes: Valves:

Stm Sewer: Hydrants:
Watermain:

Access:

Topsoil Stockpile:

Proponent’s Insurance:

Contractor’s Insurance:

Soils Consultant:

Blasting Requirements Pre-blast Survey:
Consultant’s Letter:

If blasted rock is to be used as backfill material, a letter from the soils consultant is
required prior to backfilling advising of technique, and that the soils consultant will certify
the backfill as meeting City specifications. The soils consultant will be present, full time,
on site in order to certify the work. This additional charge is to be borne by the

Subdivider.

17.  Archaeological Study Received:

18.  Tree Preservation Plan Received:

19.  Consultant is to co-ordinate with all utilities.

20. Video inspection is to be requested by the consultant.

21.  Contractor will arrange with City inspector for initial underground inspection.
22.  For Letter of Credit Reduction the Consultant to provide statements estimating:

Completed and Remaining work along with proof of payment from contractor.
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23.
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Proof of publication in the “Daily Commercial News” + 45 day time period from
that date is required to release the remaining 10% holdback for construction
items under the Agreement.

If applicable, consultant to provide summary order of tendering, recommending
contractor, and breakdown of City’s cost sharing based on low bidder.

No payments of City share until plan is registered

24.

25.

26.

27.

28.

29.

30.

Consultant to provide inspection for all final measurements. “As Constructed”
drawings are to be provided within time frame as specified per the agreement.

Maintenance will not commence until the Plan is registered and preliminary “As

Constructed” drawings have been received.

It is illegal for the contractor/subdivider to operate any component of the
municipal water distribution system without proper authorization from the
appropriate municipal officials.

The Land Use Sign must be erected prior to any construction or topsoil removal
on site. This sign must indicate the location of all proposed sidewalks.

Advise the Proponent/consulting engineer/contractor of the Standing Water By-
law. They must ensure that the lands are graded and protected in such a
manner that standing water does not occur and/or is drained or removed from the
site. Enforcement will be done through the Building Department.

Receive and/or discuss street cleaning and dust control program.

The Contractor shall be in good standing with the Workplace Safety and
Insurance Board (“WSIB”) throughout the term of the Contract. If requested by
the City, the Contractor shall produce certificates issued by the WSIB to the
effect that they have paid in full their assessment based on a true statement of
the amount of payrolls. If the Contractor is exempt from WSIB coverage, the
Contractor shall provide evidence of such exemption satisfactory to the City; and

The Contractor shall provide such evidence prior to commencing the Work,
subsequently with each application for progress payment, and at any time during
the term of the Contract when requested by the City.

Where site is not balanced and material is either imported or exported, consultant

to provide source or destination, all appropriate testing and owner’s letter
confirming acceptance.
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M.3. Appendix C — Disconnection of Services

Mailing Address:
_ City Hall Flanning and Economic Development Department
" 71 Main Street West, 5 Floor Growth Management Division
il I Hamilion, Ontario Physical Address: 71 Main Street West, 5 Floor

Canada L8P 4Y5

Ham]_lt Oon wwnw_hamilton.ca

DISCONNECTION OF SERVICES (SEWER LATERAL)
INFORMATION SHEET

Demolition Permit Requirements
for the Abandonment
and / or Re-Use of Sewer Service Laterals (Storm and Sanitary - Public Portion)

As per Section 12 of the City's Sewer and Drain By-Law (By-Law No. 06-026); prior to the remaoval of a building
the owner of the building is responsible to have the sewer senvice lateral exposed at the property line, and
reasonable nofice given to the Growth Management Division so that it may be video inspected and it is
determined that the sewer senvice lateral{s) meets the requirements of the by-law, including but not limited to
size and material and is in an acceptable condition for re-use.

Those applying for Demolition Permits are hereby advised that the Growth Management Division will not sign
the Discannection of Senvices Form until such ime as the following protocol kas been folflowed:

If the applicant intends 1o re-use the existing sewer service lateral{s) a CCTV inspecrtion is required;

1. A sewer video inspection/review fee of $415.00 (2015 rate) has been paid to the City of Hamilion {to be
paid on the 57 fioor, City Hall) and amrangements have been made to have the CCTV Inspection
completed in the presence of a Growth Management Division Inspector {458-hours' notice is required o
hook an inspector).

2. A copy of the video is to be submitted to the City for review and our records.
MOTE: The City will only accept the video on DVD media.
3. Should the sewer service lateral(s) require rehabilitation or complete replacement, as defermined by the

City, the applicant shall obtain the necessary permits and perform all works as required, including a final
CCTV Inspection.

If the applicant intends o abandon the existing service lateral(s) and install a new service(s);

The applicant shall hire a contractor, bonded with the City of Hamilton, and obtain a Road Cut Permit (to be
paid on the 57 floor, City Hall). The cost of the Read Cut Permit is $532_20 (2015 rate).

The Growth Management Division will sign the Disconnection of Services form once it has heen determined the
new or rehahilitated service(s) is acceptable for use.

To schedule an inspection please call 305-546-2424 extension 7860.

City of Hamilton,
Growth Management Division
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M.4. Appendix D — Security Reduction Request

- . . R
Revision number: 0 Diata of Restslon: — Dale of 1 issues My 12, 2007

R

Subject: | Procedure - Security Reduction Request

. Developer's Engineer is o submit a written request fora sacurity reduction in
the approved City of Hamilton format (attached).

¢ A complete security reduction request shall Include:

a. Engineer's certificate identifying the construction value of the completad
works and estimated value of incomplete works (sample attachad)

b. Copy of the accompanying progress payment cerificate

©. Written statement by the general servicing contracltor acknowiedaing
receipt of payment of all invoices due which relate to the progress
payment certificate

d. Administration fee, if applicable (processing fee® will apply upon the fourth
and subsequent reduction requests).

*  The reduction request will be processed within 20 business days upon receipt
of a complete security reduction request, provided that all required inspection
and documentation is completed prior to the request for a reduction. Should
the Developer's Engineer not follow the procedure or format, the request will

~ not be processed within the allotted time frame or may require a
resubmission.

. An Incomplete security reduction request will be returned to the Developer's
Engineer within five (5) business days and will be required o resubmit. A
copy of this letter will also be sent to the Developer.

. A copy of the processed security reduction will be forwarded to the Developer
and the Developer's Engineer.
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SUMMARY STATEMENT OF SUBDIVISION SECURITY REQUIREMENTS
REDUCTION MNO.1

REGISTERED DEVELOFMENT NAME
FILE: CITY FILE #

Subdivider's Share Value of LC Required
. Holdback -
] Total Value Subdivider Value of WValue of 10% of Value of
Security Hem as per Share asper  Completed  Incomplete Completed Incomplets
Schedule 'F Sched. 'F Works Works Work Waorks
13 Sewers 3 -1 I
1o Hydrant Removal & Relocation 3 -1 Z
1&  Caichbasins and Connections 3 5 5
1d  Curts and Guliers 3 -1 Z
12 PFiral Roads 3 -1 3
1T Sikdewalks 3 -1 z
19 Femovas 5 5 3
2 Privaie Diain Cornections 5 5 5
3 Waler Sandce Comnecions 1 L1 5
4 Ganeral and Administation 5 5 5
5 Fancing 5 5 3
& Soddng 5 5 5
7 Pre-Grading and Final Gradng 3 5 I
3 TrafcManagement 5 - 5
9 Trafec Signals 5 5 5
'y 10 Strestighting 5 . .
=
& Total of Above Hems % - % - % - % B - %
13% HET 5 - 5 - 3 - 3 - 3 - ¥
Subfoal 5 - 5 $
10% Malntenance Incl. HST 5 - 5
10% Holdback Incl. HET 5
11. Engresring Fess 5 -5 5
12 Replace SIB H - 8 %
13 Pregrading 5 -5 5
14, Piral Grading Z - -1 Z
15. A5 constnecied Dramings 3 - -1
18, Sirest Trees z - -1 Z
Siraet Trass Malrdenance (30%) 5 -5 5
TOTAL SCHEDLULE "F - $ -
Value of LC Required
Total Value Value of Value of
' as per Completed Incomplets
E Schedule "H' Works Works
E 3 - 3
TOTAL SCHEDULE "H* |4 - - - L
TOTAL SECURITY REQUIREMENTS ¥ -
Deficiencies (Specify)
Registered Owner:
The processing fee will not be appbed on the firsf three (3) secunfy
reductions. The applicable processing fee will be applied on securly
reductions thereafter.
Approved by: Duate:
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REQUEST FOR SECURITY REDUCTION REQUIREMENTS

The items listed in this document are meant to serve as a starting point and in no way represent
a standard for any particular project. The professional engineer must complete these forms in
the manner that best reflects the application.

Request on company letterhead
Addressed to L. Rez, Development Clerk

City of Hamilton
71 Main Street West, 6™ floor
Hamilton, ON L8P 4Y5

Identifying:

Registered Project Name
Registered Plan Number

Current Security Value

Value of reduction being requested
Signed by Engineer

Accompanied with the following when applicable:

Progress Certificate prepared by consultant identifying construction value of completed
works

Summary Statement of Securities required including estimated value of incomplete
works (see attached template)

Statement from the Contractor on their letterhead acknowledging receipt of payment of
all invoices due which relate to the constructed works identified in the Progress
Certificate

Written verification that Hydro has been paid for installation of street lighting

Written statement signed by the consultant on their letterhead acknowledging receipt of
payment for any engineering fees for which a reduction is being requested

Receipt of a Certificate of Substantial Completion as published in accordance with the
Construction Lien Act for the works related to the development (required for release of
hold back)

Certificate of Completion for works signed by Consulting Engineer (required prior to
Assumption being issued by the City)

Letter from City assuming subdivision

Letter from City approving “As-constructed” drawings

Ontario Land Surveyor (OLS) Certificate

Processing fee (only required for the 4™ or subsequent request)

NOTE: the 10% maintenance amount is not eligible for reduction until a letter of Assumption has
been issued by the city. Prior to assumption of above ground works trees, sodding and final
grading must be completed.
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M.5. Appendix E — List of Approved Plant Species

PLANT SPECIES

Planting Zones (Based on 2003 MOE Stormwater Management Planning & Design Manual,
Appendix ‘E)

Deep Water > 0.5 m
Shallow Water < 0.5 m

Shoreline Fringe - zone of frequent wetting Flood Fringe —

zone of infrequent wetting Upland

Scientific Name

Ceratophyllum demersum
Elodea canadensis
Myriophyllum sibiricum
Myriophyllum verticillatum
Nuphar variegatum
Nymphaea odorata
Potamogeton gramineus
Potamogelon natans
Potamogeton pectinatus
Seirpus validus
Utricularia vulgaris
Vallisneria americana

Note: Choose Submergent
and floating plants.

Shallow Water

Acorus americanus
Alisma plantago-aguatica
Call palustris

Carex lacustris

Carex utriculata
Equisetum fluviatile

Common Name Deep Water

Coontail

Common waterwead
Northern water milfoil
Bracted water milfoil
Yellow pond lily

White water-lily
Variable-leaved pondweed
Floating-leaved pondweed
Sago pondweed

Softstem bulrsh
Common bladderwart
Tape grass, Eel grass

Sweet flag
Water plantain
Water arum

Water horsetail
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Sclentific Name
Shallow Water (cont’d)

Glyceria borealis
Polygonum amphi bium
Pontederia cordata
Ranunculus reptans
Sagittaria latifolia
Sagittaria rigida

SCirpus acutis

Scirpos fluviatilis
Scirpus pungens
Scivpus validus
Sparganium americanum
Sparganium eurycarpum
Typha angustifolia
Typha latifolia

Zizania aquatica

Common Name

Morthern manna grass
YWatcr smartweed
Pickere] weed
Creeping buttercup
Broad-leaved amrowhead
Sff arrowhead
Hardstemn bulmszh

R iver bulrsh
Common three-square
Softstem hulmsh
Acrverican bor-reed
Comrmon bur-reed
Mairow-leaved cattail
Broag-leaved catail
Wild rice

Mote: Choose robust, broad-leaved and narrow-leaved plants,

Shoreline Frings - Near Permanent Pool

Asclepias incamata
Aster puniceus

Bidens cemua
Calamagrstis canadensis
Carex behbii

Carex comosa

Carex crinita

Carex hystericina

Carex psendo-cypens
Carex stipata

Carex stricta

Carex vulpincidea
Cicuta maculata
Decodon verticillams
Dulichivm arundinaceurm
Eleocharis oblusa
Eleocharis smallii
Eupatorium maculatum
Glyceria striata

Iris versicolor

Swarmp milkweed
Swamp aster

Moddimg bur-marigeld
Canada blugjoint grass

Water hembock
Swamp loosesin e
Three-way sedge
Spike rush

Spike rush

loe pye-weed
Fowl manna grass
Wild blue flag iris
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acientific Namae

Comrmon Name

Shereline Fringe - Near Permanent Pool (contd)

Juncus articulatus
Juncus balticus
Tuncus canadensis
Juncus effusus
Juncus pelocarpus
Juncus torreyi
Leersia oryzoides
Lobelia cardinalis
Lycopus americanus
Lysimachia terrestris
Mimulus rfingens
Osmunda regalis
Potentilla palustris
Rumex orbiculatus
Scirpus atrovirens
Scirpus cyperinus
Scirpus pendulus
Scutellaria galericulaty
Sium sauve
Thelypteris palustris
Triadenum fraseri

Shrubs

Alnus incana
Cephanlanthus occidentalis
Comus stolonifera

llex verticillata

Lonicera oblongifolia
Myrica gale
MNemopanthus mucronatus
Rhatinus alnifolia

Ribes triste

Rosa palustris

Rubus pubescens

5alix bebbiana

Salix exigua

Salix lucida

Salix petiolaris

Spirea alba

Tainted rush

Baltic rush

Canada rush

Soft rush
Brown-fruited msh
Torrey's msh

Rice cut-grass
Cardinal flower
Water horehound
Swamp candles
Monkey Nower
Foyal fern

Marsh cinguefloil
Gireat water dock
Green bulmsh
Wool grass bulrush
Pendulis bulrush
marsh ﬁ.klillcap
Water parsnip
tdarsh fern

Marsh St John's Wort

Speckled alder
Buttonbush

Red osier dogwood
Winterberry

Swamp tly honeysuckle

Sweet gale
Mountain holly

Alder-leaved buckthom

Swamp red currant
Swamp rose
Dwarf raspherry
Beaked Willow
Sandbar willow
Shining willow
Slender willow
Meadowswest
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Scientific Name Common Name
Shoreline Fringe — Near Permaneni Pool (cont’d)
Trees
Acer saccharinum Silver maple
Cercus bicolor Swamp white oak
Salix nigra Black willow
Shoreline Fringe ~ ood Fringe
Aster novae-angliae Mew England aster
Aster umbellatus Flat topped aster
Bidens frondosa Common begear-ticks
Cyperus esculentus Yellow nutsedge
Equisetum arvense Field horsetail
Evpatorium perfoliatum Boneset
[mpatiens capensis Spotted tonch-me-not
[mpatiens pallida Pale touch-me-not
Juncus tenuis Path rush
Lilium michiganense Mlichigan lily
Lysimachia ciliata Fringed loosestrife
Osmunda cinnamomes Cinnamon fem
Urtica dicica Stinging Nettle
Shoubs
Asonia melanocarpa Black chokeberry
Cornus foeming Crrey dogwood
Lindera benzion Spicebush
Physocarpus opulifolius Ninebark
Potentilla fruticosa Shrubby cinguefoil
Ribes americanum Wild black currant
Salix amygcaloides Peach-leaved willow
Salix discolor Pussy willow
Salix eriocephala Woolly headed willow
Sambucus canacdensis Elderberry
Vaccinium myrtillaides Velvet-leaf blueberry
Vibumum trilobum Highbush cranberry
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Scientific Name

Common Mame

Shoreline Fringe - Near Flond Fringe {cont’d)

Trees

Abies balsames

Larix laricina
Platanaus occidentalis
Populus balsamifera
Thuja occidentalis
Ulrnus americanum

Flood Fringe

Vines
Smilax hispida

shrubs

Crataegus crus-galli
Lonicera hirsuta
Prunus virginiana
Viburnum lentago

Irees

Acer rubram

Betula alleghaniensis
Carya cordiformis
Populug deltoides
Quercus macrocarpus

_.:".-‘I,@y of the species Jisnzl_d_und:r Slwr:aiiu: Fringe — MNear Flood Fringe may be appropriate near the
inside edge n_f .lh:: flood fringe, Flooding near the outside edge of the rone may be extremely rare such
that the conditions for upland species will exist. The listed species are tolerant of intermediate

moisture conditions.

Balsam fir
Tamarack
Syeamore

Balsam poplar
Eastern white cedar
American elm

Bristly greenbiiar

Cockspur thom
Hairy honeysuckle
Cholke cherry
Mannyberry

Bed maple

Yellow birch
Bitternut hickory
Eaztem cotlonwood
Bur oak
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Acer saccharum
Betula papyrifera
Crataeggus spp.
Pinus banksiana
Pini® steobus
Populus tremuloides
Quercns alba

Tsuga canadensis

shrubs

Amelanchier alnifolia
Amelanchier arborea
Amelanchigr sanglinad
Amelanchier spicata
Arctostaphylos uva-ursi
Ceanothus americanis
Cornus rgosa

Corylus americana
Corylus comuta
Diervilla lonicera
Hamamelis virginiana
Lonicera dioica

Prunus pensylvanica
Ribes cynosbati

Rhus aromatica

Rhus typhina

Ensa blanda Rubus
allegheniensis

Salix humilis
Shepherdia canadensis
Symphoncarpos albus
Viburnum acerifolium
Vibutnum rafinesquianum
Zanthox ylum americanum

Common Name

Sugar maple
Paper burch
Hawthom

Jack pine

Eastermn while pine
Trembling aspen
White oal
Eastern hemlock

Service-berry
Juncherry
Roand-leaved serviceberry
Shadbush serviceherry
Bearberry

Mew Jersey tea
Round-leaved dogwood
American hazelnul
Beaked hazelnut

Bush honeysockle
Witch hazel

Wild honeysuckle

Pin chemry

Frickly gooseberry
Fragrant sumac
StREhoMm SUMmac
Bmooth wild rose
Common blackbermy
Upland willow
Buffalo-berry
Snowbearry
Maple-leaved viburmum
Downy arrow-waood
Prickly ash
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M.6. Appendix F —Sanitary Sewer Design Sheet / Combined Sewer Design
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M.7. Appendix G — IDF Curves / Design Storms

TABLE L1
INTENSITY-DURATION-FREQUENCY YALUES
MOLUNT HOPE
Duratlen {min} | Baiafall Intensily (|
2 i ] 15 & 10m

3 L0a.7 1401 13,0 1563 2194 4

1] peA| [ [EN] 428 1604 LIT8

[ 584 ALz 96,3 1134 1193 LT

n 1.4 [Ex] 454 8.6 B3 7.5

All K 2 455 33l 506 LT

(X 150 2.2 b Y I 4%

160 .6 9.4 1.3 1.6 [EE] 170

] 17 ] (%] i3 3.4 2.3

1440 1.3 i 13 32 4.8 i
TABLE 12

INTEMSITY-DURATION-FREQUENCY VALUES
ROEAL BOTAMICAL GARDEMNS

. 5 Radniall Inignsity (ensur

Duualian (min) 3 T I 3 5 [
5 el 122.2 10 5 143.7 130 19800

10 [ ] B3 1LY 1203 113.8 146.7

13 35,7 743 67 102.2_ 1138 [FEH

0 6.2 472 5.5 637 7.3 713

0 221 ] 1.2 35,7 an | L]
120 — 14.3 1ES 214 =T 77 k4

3l 6l is 1.3 [FX] 132 15

720 35 4.5 14 Ta 15 8.6

(BT 2 13 (] 13 4.3 4.7

TADLE 2.1
IDF PARAMETERS - MOUNT HOPE

Forameler 2 ] [T] 25 B [
A A0 10495 13427 1719,5 155%,R 1074

I 1] &0 [Xi1] (] Lg!] L1.0

[ 0.781 (5TL a4 0573 124 0.R1&

N ————.
TABLEXE
[DF PARAMETERS - ROVAL BOTANICAL GARDENS

Parnmeter 1 L] 10 =5 iy 100
Iy EEEK] AlR.2 TR0 BET.0 1.3 10551

B .0 50 [E] a3 45 i5

C 0,774 0,793 0,740 .77 0733 073

Rainfall Intensity I {mm) = Af {t.,+BJ¢

PLEASE NOTE THE FOLLOWING:

The City of Hamilton has adopted the Mount Hope [DF relationship. The Royal Botanical
Gzardens IDF relationship has been provided in addition w the Mount Hope IDF
relationship for the purpose of Watershed and Subwatershed Studies and Master Drainage

Plans.
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TABLE i1
JHOUR CHICACO DISTRIBUTION DESIGH STORM HY ETOGRAPMIS
BIOUNT HOPE
Ednfall Intensity (mmr)

Tinee Fep (min) 7 3 BT 25 3l oo
1a 283 390 437 46 T EAI
] 3.0 4 320 EFE] 680 751
0 147 5.0 Gl 116 B4 [T
T} 4.7 &.07 113 34 S0 LY
i 529 735 9.6 IXH 1134 13.70
il ] 10,08 [ 14,05 16,65 18.78
i 10,32 [ERT] L&, M 13,95 2053
EQ L3R 3200 HLIB 5004 56.00 547
W 72,00 103,014 122.29 L4610 [d.6L IELEI
3] 23,14 33,80 41,52 HE] 57,82 G50
[ 1093 16.31 19,98 24,74 a1 I
i2n 738 10,77 1106 ] 17.86 n.17
130 S5 (5] 9.1 1133 (ER] 11176
140 10 631 7,06 Tl 1044 L2
150 191 T (XL} 131 EaL L] 0,50
150 e 12 5.58 .70 Tt 517
I'T0 1.0 4,18 4.1 i!? .40 T3
130 373 175 4.5 3.1 L] a1

TADLE 1.2
§ TR CHICAG DISTRIBOTION DESIGN STORM HYETDGRAPHES
MOUNT HOPE
Rainiull Indens iy (e

Time Step (min} T 5 T _'_LE:-‘.. R o
[ [ P 2dl L5 LIz 135
20 |.6F FET] T 101 10 156
] 1.77 2135 10 130 L5 181
40 (K] 152 241 343 1.7 400
ET 100 70 R 3,70 T 447
[ I 10 138 [N 143 IET]
o] 235 iR 171 A0 W6 508
0 153 EET] 400 TA7 a8 ST
[ 7.3 i 1.5 [T [E] [
D 3.0 IR ] [%3] (¥ 737
[ 167 A [ 7.0 [ 320
[ET 432 507 723 R [ 077
130 ) 755 [T 1107 [ 11,70
i [ 0.0 1220 1496 16,63 .78
1500 10,32 15,07 1580 3326 23,05 ]
150 HED T A0 T S 6307
170 T T (L] 146,10 1661 131,81
180 Tl ] L6 HES STAL fi3.
151 1052 1631 10,08 T Tl 344
00 7.8 10,77 13,00 16,0 1788 El
T 560 i) [ 1185 1114 L6
1 [T [ 176 9Al T4 1152
T 191 7 [XT] i [ [5G
240 Tz T3 .50 570 Tl B 7
250 E AT KT 31 Bl 7.3
250 A 175 %] 5.4 579 63
70 .31 341 ] INE] 50 [A]
20 Lz 503 Lo r] 47 AT
2000 LI3 159 1.5 158 40 4.0
00 101 16D 302 [ g LA
310 [ 2352 19z 30 170 [N T]
30 ] 237 L 3,23 1.3 iET]
30 ) M fE] 04 335 .61
a0 1.6l EXE] 1.3 ] .17 Tl
150 1.5 T 1 71 L 3.2
0 [ 103 FEE L0 LA 307
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TABLE 4.1
T MOV CHICAGO MSTRIBUTHON DESTGEN STORM HYETDGRAFHS
ROYAL BOTAMICAL ﬂ.klt]'.lﬂ'-l'ﬂ
Raluifall Imtensity (mnsfhirk
Time Step (nilal 3 5 T F i} o
T 30 343 166 355 627 OB
i 304 330 5.9 _6.17 607 182
0 347 458 3 87 6.97 17 a4
0 T 5 69 551 B.0E 9,12 QAT
m 500 .88 e 971 1054 1196
D T I 1046 12.3% 13,02 1323
i 71 1254 457 17.69 19,84 2170
= T ] 5 .75 873 428
= 5 % kT 2081 | 134z 143,92
a =T T 03 33,04 30,54 4158
T 10.28 (X 15.76 18.62 L1 L5
120 5.9 9.3 1108 3.0 1411 i
30 Ry 70 [T 10,29 1158 LLGT
140 4.3 G604 ET 8.57 L 2
50 L 519 6.1 LR NS au
0 ¥ 35T 550 654 7.8 208
0 L 410 495 543 .43 1
30 161 VT2 451 3.37 847 s
"~ TABLEA4Z
§ HOUR CHICAGO DISTHIBUTION DESIGN STORM HYETOGRAPHS
ROYAL DOTANICAL GARDENS
Time Step (min] BninGall Intersity [mautic)
] 5 1] 25 3t [ Lan
[0 L3 FE I 171 .34 358 [1H
] [.30 733 766 3l 356 i
BET ~ L.6d FET 101 i 307 145
[ [ 161 119 LE 431 |
0 KA B ERE) T 458 50
i 206 2% 363 133 490 518
T T i3] 3191 I 55 [EE
] i 10 135 i i T
i T ] 166 5 (%] b
I T PR AT f17 [l i
[T 3.7 [¥E] 5,67 [ 57 [T
170 [V Tal Gl 8,08 w il 557
110 500 688 319 5.7 O] 113G
0 7] B84 1046 (5] 1302 15,25
E] 271 [FET] TG7 7.8 T lam 370
I ETEE] 3531 ERE] .73 T FETR
1701 A, A9, i LR 50 120,81 [ 145,52
D EIE FTR 0% 15T .34 a5 ]
190} 1023 FET [ 162 2087 2280
00 _ £.95 510 1L06 108 14,71 1505
20 5.3 T30 568 0,20 1138 LLE7
230 .3 [ ] 557 956 10,36
ERT] ER] 5.0 i) 740 K] EAE
240 1 a7 .40 B i Eat
g 2.8 110 493 508 & 72T
50 il i 4.3 537 &7 GEd |
7 T3k 141 $15 T .39 B2
T L ) 317 345 158 AL 360
0 T 296 .60 109 [E 531
m K] 177 3.8 .0 FET, 0
n [T 162 330 181 in N5
320 70 FXT] 10 Ll 0 148
330 161 .36 FE L] 144 100 in
] 151 728 275 135 3793 a7
350 .46 LIS 261 T Kl £
360 L0 106 31 I 34T NI
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TABLE 5.1
& HOUR SC5 ISTRIEUTION DESIGN STORM HYETOGRAPHS
MOUNT HOPE
ainfall Instensity (oanthe)

Time Step {rein) z 5 i 28 7] g
1a i 120 370 5,16 360 409
‘m 5% .20 T 326 340 409
B 3% 126 2.70 326 368 401
il PR ] .0 400 55 6. 14
i} .34 ix .06 4.50 55 AL
il .34 3.4 406 4.5 LT & l4
10 238 i) .00 4.5 LE]] [N
Hi ‘.38 i 4,06 ] 551 .14
a1 &350 ] 406 451 5.51 (AL
100 147 S65 6,76 .06 P AL ]
110y 357 63 &, A_1 .15 1.2
120 157 563 a4 A6 915 .23
130 4.8 5T LA K] 079 11,0 12,28
140 L] 6T 11 279 1.0 12.24
150 478 (%) ] 211 (L] ] 12.24
0] Lhdd 13,90 40.56 8.9 53,04 51,38
[l [FET] 1,02 TR0 28.11 99.23 | 1048
180 11,93 a4, 14 R 127,30 143,36 159,50
150 T3 12,43 144,87 1305 .22 K]
PN} .13 12.43 L4.87 17,95 .32 [
10 .73 13,43 14.37 17,95 20232 KT
pi] 347 5465 .76 E.lf 2.9 10.23
130 3 563 76 E.16 .19 1023
FIH ER T 3485 [0 E.16 3.19 [[1¥a]
150 A8 432 341 [IE] T35 [NE]
260 i 4.52 54l 6.53 115 g.13
10 i 452 4l 6.53 T35 A%
180 2 iy 4.06 4,30 551 LALS
il 58 pa 4,06 450 551 .1+
M) T8 3w +.06 4501 551 fi. I+
310 159 R ] 1A 168 0|
320 .59 Z.28 10 AE 168 408
130 .59 .06 .70 136 168 400
0 .59 . o .70 ] Jad A0
150 .59 G LT LG 1464 400
] 1,59 M R 1.5 164 4,09
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TABLE 5.2
12 BOUR SC5 MSTRIBUTION DESIGN STORM HYETOGRAPHS
MOUNT HOPE
Radnfall I Iy [anulic}

Tl Step imiu) 3 E 1o 5 ] |
0 AT 57 —LAT FT] .31 EET
il L1l 7 r.a7 FET] ] R0
0 LI 157 T.87 T3 H TR
] L1l .57 A7 224 i TE
in (AT 157 L& 22l FRE) FET I
50 LIt 157 LT T 131 A0
70 L1l 5] AT 1 152 280
n ATl 1.57 1.7 R Ih ]
] Lt 57 [ 7. i THi
100 (AT 57 157 22 13 1a0
1 LI 37 L7 T3 .32 A0
170 LI [EF] 1.7 11 152 280
10 [E] [T T T8 im 134
140 [ K] ] 2.6 10 336
150 (] 158 T A0 T 136
&0 [T 138 FR] 240 . 3.6
) 134 133 L F] i BN
T (K] 180 ] 168 a0 R
T .72 T30 TR FEL) A 14
200 174 FE] 198 3.30 Lk EXEI
L] 174 250 B 108 150 404 444
T 178 i Lo 15 ETT) TAR
0 178 i0 700 109 A (X5
i L78 .30 08 5,40 [ X
FE] 67 1.76 148 5.08 B R}
] 47 376 R ] 538 [AH [
T 47 176 118 538 [ [RE]
0 356 ] 307 T8 07 397
200 1.56 500 07 718 [ 3.97
300 136 301 s FAT] & BT
30 3.4 .31 395 10,76 [FAT [EXE]
=] 5.3 751 .05 10,78 1211 1345
a0 (R 731 (KA 10,74 T2l 343
T 1036 005 3541 .06 FEX) ERET]
350 A0S Al 67,14 50.73 LT [T
150 38,74 [FYE] FEAT IIRAT 13319 147,47
370 B0 127 Y 15,13 18.15 EAE
BET) [A]] 1127 13,42 1615 116 HLIR
SO0 1.01 1027 1343 16,15 1516 MLIE
0 3.0 ] 597 EAE] 107 BT
110 3.0 S H T.18 07 B.07
4T 3,50 1 55T 718 07 BT
a0 267 175 [FE 538 3 673
Sl L7 176 IR [ET 5 &73
350 167 %6 343 538 a5 N5
360 a7 i L8 5,38 505 [E}
70 267 1 IR 538 15 .71
D a7 376 iR [RT] 605 a.13
T 154 ENE] Lol FAL] T 382
ET 156 219 L6l 114 151 19|
510 136 B Tal 314 i X
20 L3 T il 3, 15 3.5
0 1.3 L F] 314 153 3,02
K 1.56 21 L ENE 133 302
250 156 2.1 1 L4 1.53 1332
E] 155 E T 304 35 i
570 1.5% LT 2. 304 351 19
0 .36 L9 F] 104 15 1.0
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TABLE 5.2
1% HOWLR 505 DISTRIBUTION DESIGN STORM HYETOGRAPHS
WIOUNT FIOPE
ainfull Inteswity (mnuhr)

Tl Sdup (min) 5 5 i ey 5 i

5 LG Lip a0 514 155 152

[T 1,36 i 14| EAT 153 142

[T 0.4 135 L& 1.79 2.0% 13

[0 0.3 123 B T Ll FE]

30 0.4 123 ¥ .19 107 L]

il .84 125 148 178 m 24

R T 1.25 143 [ X 224
66D ] 069 125 L% L 01 |
590 ] 125 L5 (L] 103 T |

[0 R 125 [N L] 102 TH

S o 125 144 [EE] 2412 ]

T 049 1.25 [N 179 302 ]

i 035 115 [ [IEE] 102 L34

TH .35 135 L. 1.75 Y] .34
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TABLE 5.3
24 HMUR SC3 MSTRIBUTION DESIGN STORM HYETOGRAPHS
MICINT HOPE
- Kninfall Inlemsity (nimr)

Tiiniw Slop {mink 3 7 T 75 W i
i .58 0. 03 110 (=] 135
n .58 (55 293 11T 1,23 135
mw .36 [ 093 L1 1.23 1.
A 0,58 a7 093 1.0 1.23 133
5l 0,38 07 05t L [F3] 1,33
il 0.5H 0.7 [ L.EQ [ E] L35
T [L.58 [INE] 093 [W1Y] [Ex] 135
1] .53 0 93 1.1y 123 |35
a0 .53 079 0.93 LI 1.23 115
I .38 079 0.93 A1 LI 135
| 1 0.48 0.9 [ ET] 110 123 135

I 0,58 o (X .10 X 1,35
130 [ir] 097 [T 130 143 L&l
140 069 003 ) 130 143 Ll
) 1] [[TK] | I¥ L0 145 L&0
| G [ 55% [[RE] | i [T 145 150
L7 0.6% 3 1.09 1,30 145 [
| Ak .69 093 1.08 1,30 A5 1.1y
190 0,60 gl 1.1 1.3 A3 L.l
200 G 033 I 1.3 A3 Ll
210 .50 093 [ .30 143 160
f¥1] [Fa5) 043 109 110 145 |50
] n&s 03 (] 1.0 143 150
2y [i] XK} L.og 1.0 [E] [
250 045 [HE 1.33 [0 173 197
260 0.3 [HE] |37 1.1l e 197
x| 0.84 LIS 1,35 1.0 18 1.7

| IED 0.8 LIS [ ] R 107
] 0LES .15 .35 A0 (K] 197
00 [FE 3] [NE] 118 ] .78 147
3 0&5 [NE] 135 60 1.7% 197
Ja L35 115 35 160 .78 15T
33 085 [HE] .13 1.l g 157
340 0.3 115 33 L0 T 197
350 .83 115 1.35 1,0 K 197
360 085 15 1.55 .60 .14 L7
1] [T 1.4d 16K 2,00 ] 140
KETH] 106 (KT 168 200 FEL] 286
a0 10 (R 158 ] 2.5 T
400 |10 144 163 E00 Z23 2Aih
410 106 |44 [ 00 113 248
420 1L0g 154 L LOD Jek] R
430 .06 144 LG8 .00 L33 A

o 106 144 LR 200 i) EXT;
45 106 144 1,68 2,00 123 146
40 L& 1dd AR 200 32 L LG
470 106 KT AR 2,00 .23 Lk
430 .06 K] 58 200 F3) 148
400 143 1.8 ] 258 ol 15
ST L3 _ 1.04 237 ] 301 1.32
HI 143 1,94 227 ] 30 i
520 Lad L L1T L il 13
L] 141 L4 237 Lam 1.0 iz
0 143 134 247 i T f5H]
S50 1.7 230 240 1. 1.56 193
A0 170 RN 480 3. 1.56 193
m .70 RN 249 5 3,50 193
kT[] 191 T34 303 5,50 4401 442
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TABLE 5.3
24 HOUR SC5 DISTRIBUTION DESIGN STORM HYETOGRAPHS
AOTINT HOPE
Tadrdull Inberssity (mmhr?

e Step (min) ] 3 i 5 ] ]
] LA 13k i 15 A0 T
500 a1 2.5 3.03 EXT) a0 [RE
&0 K] 3. 3BT 4.4 R .63
&0 rT] T 1ET 430 512 .6
] 74 10 187 4,50 512 5,6
&0 .29 48 15 ] ] 7.6
550 ] T45 77 L] [T 7.6
i ) 45 %7 (AL LT AL
&0 5.0 [ 06 0,58 LD 11,50
A0 i 549 T 9,36 106D T
[ EAT [T T .58 [ 11,80
- TR0 0,57 T 3152 16,34 5113
T - 405 [ [ T [ 1A
70 62 (L] T 110 1E 13159 11558
T 16 10,34 [EXE] 4.7 T i
i T 1.4 1213 14.37 16.04 17m
[ET 764 T34 1212 17 16,0 17
611 13 EET) .23 7.39 6.2 05
7 10 530 [E] 739 [N 905
780 3.0 531 [} R R ]
700 74 101 118 [T 3 172
B0 .14 101 NE] 10 K3 171
Bl .7 [T T KT 136 1.7
(1] I S50 .00} 513 913 10,08
&30 3,35 5] .00 813 9,17 LL0H
[ 4,35 9 00 H.18 9,13 1008

5 0 15 .31 195 5.3 .60
£ 50 Tk .53 200 ERT] .60
] ] TS 153 200 334 360
1] K5 FAE ] 205 334 3,60
T . Tis ] 200 334 3,60
00 1.5 Eis 155 200 T4 160
a0 1.5 TLE L3s o0 334 .64
5 El L5 5 X T 160
¥ 55 LIS L5A 290 R 150
G0 ] 115 5 P 334 140
[ 5 L5 5] 290 1 15D
[T [ I 35 200 334 ]
70 00 =D .52 .60 20l 3
[ 0.5 [ 132 180 0 13
90 0% 2% B T 01 3
] L L] LiZ L& il FE]]
[ 7% 29 .52 = 208 131
[T [ .20 1.52 [0 I 2
[T T [ LiZ 150 .01 131
IR 0% 120 132 &0 101 121
LT 050 L2 e TH 01 FEd]
106D 0.0% 120 52 [ ] FET]
[N .0 [T 3T [ 201 231
L0gn 1), 120 ] 150 .01 111
1040 .5 129 132 [T 200 111
[T 0.0 L2 L3z 150 P ]
L1 [ 120 132 120 201 131
IF0 .01 120 3 130 .00 7.1
TR .95 120 T.aL 120 201 231
Ll .01 20 [E [E] 200 111
1150 0.0 20 N 120 201 131
LL6D 0.0 0 a2 AN ] FET]
LT 096 1,289 52 L] ] a2l
D .05 ] 131 130 20 z31
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TALLE 5.
24 BOUR 305 DESTRIBUT IS DESIGH STORM HYETOGRAFHES
MIOUNT HOPE
o TainEall fntsisity (mume)

T Fizp | min) ] B 1 5 e T
1150 096 ] L33 LAD 101 2
1200 [ .20 Liz [T 201 221
[E [ TS .00 .20 ] 147
[E=] Dt 1LbG LIL L2t L3 (X,
[E] ] 156 L1 120 L. 147
120 T 6 ] [ &) [EE
1750 B [ Al T3 134 X
1260 7] R [T [ K L7
0 .64 GETS 101 110 L3 X
EE Thibd (T3 101 L.20 ) 7
1290 ] A6 : [ i i
(B ] 06 120 B AT
1310 054 .86 ] T &R AT
1320 054 3 Lol T EN 1T
[BE] At [ ] 120 LM 147
[ET] Ao .56 1.1 1.20 L3 L7
[EED] [T L85 Lt 120 L3 L7
1360 [ 0,55 0 120 T34 147
[ERT i 035 a L3 K] 147
380 _ 7 [ K 1.3 M a7
1300 . Tais [ 130 K] 1,47

130D i [T o1 a0 K7 147
[ 064 aE [ .30 7] 147
1320 i [ Lot 1.0 L 147
1430 .44 .36 Lol L20 7] 147
1440 a4 40 Lol 12 34 AT

36 20
TAILE 6.1
& HOUR 505 DISTRIBUTION DESIGHN STORM HYETOGRAFHA
ROYAL I TANICAL GARDENS
Radnfull ntensity (mmhr)

Tlme Fep (min) 2 3 0 5 T ]
I 3 EIE 145 283 132 ]
0 A3 05 45 105 102 170
T A3 20 145 203 332 E
10 T8 108 167 343 S0 534
0 FAT] i .67 143 190 5.3
#h TAE T 167 b 150 T
n BT 108 V6T an L0 334
A0 ik 108 AT 0 I .30
a0 Ii3 1 T [¥E 109 354
|0 361 ENE] |1 733 3.31 0,24
T 160 IXE [XE) 734 3,31 EED
] 10 513 Bz 738 .31 EET)
£ Lk (AL 734 806 207 T
140 +.36 5.16 [ A EET] T
150 436 518 (R o EEE I
160 178 WiTE WTE [T VA6 54

i 1920 3540 56,10 ] 9,73 00,70
[E 66 0o U547 115,03 129,64 L. 14
150 75 1.2 346 i6at 1526 ETNE]
FIIH T Lz 36 1621 1528 W0
110 755 1129 346 1631 1528 201,38
0 L 503 512 71 11 T
0 L 303 12 ™ KT D
240 363 513 12 R 511 [
250 200 ENE 100 10 563 1%
260 B T I w00 5,63 T
EL a0 w0 15 5.1 .63 7%
EET L] L8 157 143 [ET] 33
] FAL L 167 143 130 53
w0 Z18 1 167 143 100 KT
30 145 I T8 FEE i3 370
320 1435 i 144 s 12 .70
0 145 A% 305 208 132 3
0 B T3 ERE) 293 13z .70
50 [KE 5 245 295 13z .70
WD 1,45 1105 215 395 fEN 1
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TABLE §.2
12 HOUR 3C5 DISTRIBUTTON DIEESTGN STORM HYETOGRAPHS
ROYAL DOTANICAL GARDENS
Ralnfall Intensity {snslic)

Tl Slegs (i) F] ] 10 = a0 I
11 [ 147 1.74 .09 ) 2,40
2y 107 LAT 1.7 0% 1.5 2.5
3 |07 147 174 0% T34 2.59
Al 1.07 1,47 1.74 208 L3 25
El [ 147 .74 —aam T 15
1] 147 147 .74 i 1l I
] L7 147 .74 L 234 15
40 a7 AT 174 LE 204 .59
90 [T Wi ] M 2350
L0k .07 1T 1,74 0 234 250
110 107 14T 1,74 209 B 2,38
120 107 14T 1.74 2.0% PR 2.30
[EL] 124 177 2.0 250 FET] EXT]
140 1.24 1.77 200 250 131 pAL
150 1.28 1.77 L 250 241 111
150 1.28 1,77 L@ .50 241 AT
170 i.28 1.77 ik 2.5 241 10l
| &1 1.28 L 109 150 281 11L
160 [ R 1 134 374 4,14
20y 1.7 TJa 7% 144 LN 4,14
21 1.7 116 270 1.34 M 414
220 L. 236 2.7 134 ER] 4,14
230 L 2.36 2.7 3.4 374 4.14
24 1.7 2.5 FRL a4 1T 4. 14
250 XD 341 [T 500 56l 6.1

L 3ad 236 3,371 4,18 S.00 5.6 [
2,50 3,53 4.18 500 3.0 [+

B0 340 | .58 HAT 744 4.2
poit) 141 4.71 558 57 .48 329
o 14 470 558 [ 748 8.29
I 3.0 T.OT 1,16 Lo 11.22 12.43
320 5.1 TIT 4.0 LX) Bl.a2 12.43
330 LN LT [E 10,01 1132 12.43
340 20dd 8.7 33,46 40,03 =] 49,73
150 ELRC] .00 _62.713 T5.06 Ad. 15 FLETS
] 50,21 17.75 9300 11008 1F14% 11678
] 7.67 1061} (XL [EAT] 1643 156
E] 7.67 10,60 12,35 15,010 16,43 15.65
350 TA47 10,60 1255 1501 16.83 [EX:E
dion 14| 4,71 p o] 647 148 4.25
[T 241 4.71 5.58 G457 148 4.24
[EN] 341 471 553 GAT 148 #.20
40 254 353 .13 300 A4l [FF]
adin 256 153 d. 18 E 54 123
450 156 1.53 4,18 5.00 54 .21
46l 236 113 4,14 5.00 56 .22
4™ .36 133 4,14 3.0 36l [
45l 256 1.53 4,18 5.00 ErT 5,72
E 1,49 106 244 2,02 3.37 143
500 149 06 244 2.92 32T Y]
510 1.49 I 244 202 31.17 AT
FFN] 149 208 244 2.92 1,27 LY
LR 140 2058 244 252 5,30 Y
S0 44 ‘L.06 144 FEF] 327 1.63
550 A9 205 Edd 292 3 1.63
60 A9 106 144 292 327 1,63
i 149 L0 L4 fXH 2] 163
kR |45 L T4 202 ‘3&"-‘ 1,63
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TABLE 6.2
LZ BCTR SC3 DISTRIBUTION DESIGN STORM HYETOGRAPHS
HOYVAL BOTANICAL GARDENS
| Ruslidull Tntensity (mmbr)
e Step (=in) 2 NN N N— 15 ] 100
00 140 106 Ldd 192 1.3 1.63
500 B 149 FI3 T4 I I 1.63
(1] [EL 114 139 1.G7 | .BT 207
0 045 T [ L&7 ET 207
] 035 118 1.3% 167 | &7 247
40 LY I .18 1,19 147 1L37T a7
550 LB 1§ |, 3% L&7 L&T | a7
_ (1] .85 [N1] 1,39 .57 (K3 27
- 670 083 LIS 1.39 Y 1.37 i
Al .51 113 130 LT LA7 LT
[ 085 Y E [ 3] 187 07
Ml 085 113 (] | &7 1,87 207
710 —naEs 114 [T 167 LET —am
T2 035 1.14 1,38 1.67 1.87 247
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TABLE 6.3
24 HOUR: 308 DISTRIBUTION DESICN STORM HYETOGRAPHS
ROVAL BOTANICAL GARDENS .
Raindubl lensily {mmr) —

T Step (la) H B n 5 ] 1
] 038 07 093 Li0 3 KL
m 0,55 =N [TH Lo T2t K5
T 055 L] [ [AT: 1,21 a5
a0 05 i 0.5 LI 1.23 KE
0 X} 1,7 [ (AL 127 3
] 0,38 0.7 (LR LID [EE 1,33
70 0,34 0T 0,03 L0 1.5 1,35
] 0.3A 0.73 .07 L K .35
0 0.5 (e 1.7 L. 123 135
100 0,56 0.7 0. [ L33 135
1 058 0% 033 L0 123 .35
[E] (K] [(RL] 023 ] 1.23 1.33
[E 0. 0 [ i} 13 160
130 i [FEES Lo a0 143 Ll
150 ) 0.93 L a0 L% 1,61}
160 0,65 0.0 L% [EL 145 160
LT 1A% [(EE [ 1,30 145 1.60
L&) 0.6% [ 109 KD 1435 L&
T50 .60 [EE 160 1,30 [EE L&
00 [ 053 L0 130} 145 .50
100 [ asl 108 1.} 145 .60
720 0.4 0 LY [T [ [T

230 0.6 0ol 1.0% [T L% [
24l 0 051 109 [T 143 1600
250 035 [N 133 .60 178 187
60 s 13 155 160 L] LO7
Fa] [TH 114 135 i) 178 L.o7
T % AE 135 i 174 a7
50 [FE L3 135 i) .78 EH
o0 133 115 135 .60 .78 a7
310 .85 [E 35 .60 78 147
320 .65 115 135 1400 178 157
0 .85 I.15 K 1510 |78 1.97
Wi [EE [KE [EE ] .78 157
Al [ [NE 133 160 178 157
3l 025 LIS 133 ] 173 [KH
TN 1.0G 14 Al 700 ] L6
180 1.0% I 700 FE] 76
300 LG K A .00 221 245
[ 106 A 148 FA 721 246
410 L.06 L.dd 158 .00 123 246
I L% KT I 200 223 246
470 106 .44 158 200 223 246
40 LG 144 | 68 2 133 Tah
430 i T |68 FI 17 Z4b
60 i T 168 1,00 T 246
0 i A4 16E T 723 246
380 [ [EE .68 100 2% L6
401 [ 154 137 ] a0l EH
500 5 T 227 i 301 132
10 K] LT 107 ] 0 332
520 i & 157 L6 301 131
Fi] [ I 127 60 101 131
540 1.k 14 .27 .69 100 132
] 1.7 KT LAY .09 136 3.0
60 L7 &[] 160 710 136 301
570 .70 T 6 119 FET 3,07
A0 .41 FET] ] 3,50 ] 342
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TABLE 6.3
24 HOUR 5C5 DISTRIBUTION DESIGN STORM HYETOGRAPHS
ROVAL BOTANICAL GARDENS
Ralnfull Inensity {minfh)
Tim 8tap (min) i G 0 i ) i
] Lo .58 03 3,30 4 447
[T 25B 303 1.50 10 442
a10 Lidd 330 e 4,59 ENES 563
520 ] ] 167 4,30 02 3.63
&30 T4 3130 187 4,30 [AE} 65
2] 1.19 445 522 [AL] 691 T4
am 128 443 5,22 [AL] [T 7462
E] 328 145 5.31 AL a4l A2
70 AT a0 808 [T 10,59 1130
B0 a0 530 ] 958 [ 1130
G0 AT [EE] 508 9.3H [T Ti:0
] 300 19.8T 350 4152 45,34 EINE]
Tin A036 AT 6300 75 68 .66 7340
T AL 9T 9298 T, 1 12299 13548
T FEE] [ 1212 1457 1604 1770
T 763 103 1212 1437 [ 17.70
T30 763 [ [ 1437 TR |
] 3.03 531 (] 70 524 O]
T 3m 531 (3] k7] £24 (1]
] XE] 531 £33 T 4 9.0
9 074 Lol 11§ 140 4 172
i 074 []] L. [ 156 172
] 0.74 [ L 1.40 15 LT
£ 4.33 ] [ B.IR 903 [
£ 4.3 589 530 AT 2,13 [
a0 433 38 A kIR 213 1008
150 1,40 ] 2.53 ] ] 168
] 138 LS 153 P i 168
3] 1.5 215 3] FEE] M 160
] 0 EXE] FE] .09 35 168
[ 50 215 ] ] 3 X
0 KT 215 5 ] 1M ET)
310 150 Tis 253 10D 33 1688
in 1,59 FE] 153 ] 1M 160
30 1.0 EXE] 153 ] ] 3.68
0 1.5 215 153 .93 R 168
50 130 FTE 3] 209 i 359
] L350 K] 185 ] 1 ]
Ea] 096 3] 152 [ 0 230
EL) 096 1.2 52 [ 1] 121
w0 095 1.9 52 ] 20 il |
000 095 [E] 51 [ 200 131
a1a 0.9 139 152 .80 200 131
0.95 ] [ LB [ 131
IED 096 3 152 L&l a 221
(L] 006 ] 52 [ I 131
1050 095 [ 32 [ 20l 221
1060 096 137 52 A0 201 231
1070 006 [ 1.5 B0 201 230
I 006 ] 132 ] 201 z2l
L 096 [ 1.5 1.A0 201 131
LoD [ ] [ Lt 241 131
[ia 196 L29 [ LD 241 ]
1120 056 ] 152 LAD 21 230
L] 0.96 ] 152 [T 0 221
1140 096 20 1.52 [T 2l 231
LL50 .95 L2 .52 LAl 24 ]
LL60 095 20 .52 LAl _ 241 ]
[IK .96 L] [EF A0 2401 121
1130 .96 20 1,52 ) 201 ]
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24 HOR SC5 MISTRIBUTION DESIGN STORM HYETDGRAFHS

" TABLE 6.3

ROVAL BMOTANICAL GARDENS
Eainfnlf Entensity (o vl

Time Steg (nién) ] i . Y 1
[TE] 085 [T .52 LBD 01 2310
1200 056 124 1.52 (] 2o a2l
1310 =] 18 10l 1.20 134 147
1220 ] .86 1al 130 1.3 147
[FE]] 164 0.86 1ol 1,200 L34 147
1240 [T [ ] 1.20 134 AT
1250 64 [ET] L 1.2 1.4 L4
1260 5% .46 LI .30 134 L7
1371 {154 [ L0L ] 154 La7
1240 54 LHE Lol .20 [EX 1.47
1201 0k L6 10 120 134 147
300 6 186 101 120 1.3 147
I el iR 141 L.30 134 LAT
320 6d 086 LAl L2 134 LAT
L) Gt 086 100 LAk 1,34 LAT
1 140) 064 035 LK [ 134 [KH
1350 .64 036 Lot 1.2IF 134 1.47
[REED] 054 035 [ 1.20 3 1.47
(R3] 054 086 LI 120 _ LM 147
1 340 054 1186 [ 1.3 13 147
380 D .88 [ [ L3 147
&0 kil 11.Rifi [ 120 [T} 147
410 [T [ al 120 L 14T
LA 1.6 .85 Al [ .34 LAT
1430 0.64 0.5 o L2 1.34 LAT
1440 .64 0.5 101 .21} 134 LAT

A S L
TABLE 7.1
| HOUR AES (30%) DISTRIBUTION DESEGH STORM HYETOGRAPHS
MOUNT HOPE
i Haindall Enerwsity [mmlr)

Dhavaien {usl ) ; 10 18 ] 100
[0 4801 TLER £5.72 1873 IEET 12405
H 6521 55T 11553 140,58 159,98 17870
BT 2223 JL5H 1842 41,00 54,51 ]
40 (X 1.0 1377 19.22 2182 FINT]
in 104 434 3.36 Gl ] [E
60 A 0.00 [ .00 [ [0
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ey
TABLE 7.2
1 HOUR AES (30%) DISTRIBUTION DESIGN STORM HYETOGRAMHS
MOUMT HOPME
Ruinfull Intensity {mmshr) _ _
Time Step {min) 7 z 10 Ty £ Tan
[5] 579 8, 14 [N | L6 1312 14.57
jii] 579 a2, 14 L] 1166 13,12 14.57
] 57 .14 9.7 .Af 13,12 14,57
i 370 R.14 9.70 £if 13.12 14.57
ki) 5,70 B.14 0. A6 13,12 14.57
[i1¥] 5.7 B.14 2.1 1166 13,13 1457
ki) 12402 16.90 2014 .22 an.4 30T
an 1202 1600 AL LA 42T M 07
[T 124012 [T AT PR 0. 02T
£ 202 16,90 2014 4] 1.3 a7
Hi] 1202 Lk, 0 0,14 N .M 2T
120 [EX =R T .14 ] s S0.2T
1] fA]] 1137 1343 [[AE 1506 EE]
140 01 LL.2T 1243 IGLF 1516 Z0.18
150 a0l LLET 1343 1615 1316 20,14
161 101 11,Er 1543 [TNE AT . 20,13
] 1.01 11,37 [E¥] L L5 13.16 20,14
130 1.00 1137 1343 [N 116 30,18
190 .57 Lkl 1268 15,23 17,13 [EXT
i 1.57 140, 1268 15.25 17,15 [EXT
200 1.5T 1064 2151 15,25 17.15 19,04
T 1.57 14 G- L 15,25 17,15 [EX
T 137 140, fidd L 15.25 17,15 1 90K
T 1,57 141,54 [FI=] 15,25 17,15 L5046
T 379 B4 570 11 16 1412 14.57
260 579 Bl 9.0 11,66 [ENF] 14.57
p] 570 [NE] 0.0 1166 1512 L4357
T 4,90 B4 9,70 11.65 3, 4,57
0 5,0 [NE] 0,70 11.65 3, 457
00 370 .14 2.0 1145 i, 5T
L A0 543 6.71 B o 10,09
320 4,0 563 6.7 BT 9008 ]
120 440 583 6,71 BT AL [
Ty 4401 541 6.71 507 I LLD%
EE] 4 553 671 2407 S0 0.0
Jnl 41 5453 46,71 207 908 .05
wmn 0350 152 L4023 1.7 206 2242
K0 0.450 25% A LT XIS 1,242
380 0450 15T 407 LT g z.242
a3 [E] 252 402 LT 008 T.242
dii [EE] 1,252 492 1. T Lo T4
a0 0450 1,252 1492 1794 1008 T
a3n oo 445 h20 1, 16 (LAST L 008
40 (] [REH Q626 07496 a7 [F
450 [T (L3 0626 0.6 0.837 ]
ani [T (45 26 .76 [ LN L.00g
&M [ K} 13,dub5 &6 0,746 0.497 e i)
AR [ v] (s G20 [FET) [N [N
#00 [EHEN] 000 0000 0,000 .00 (L00K)
E] [iTE] [T L0 .00 0.0 [.0I0)
Rl [T [N i) a.000 0,000 0.000
520 L0 10 [T [T L0 000
330 i) 00 0.000 LI LA 000
340 L0 00 0,000 0.000 .01} 000
A5 [T 0,000 0000 0.000 1.0 1000
Sl n.oog .00k ] 04000 000 .00
] [T [ [ LA 0000 1000
SED [T} 0.000 000 .00 L0IK 0,000
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TAOLE 72
12 HOMUIR AKS (3051 DISTRIBUTION DESIGN STORM HYETOGRAPHS
MOUNT HOPE
- Rninfull Entensity (mmvthr}

Tiene: Step (nin) 7 3 —w 3 ] [ ]
5500 0,000 0,000 A 0000 0000 0,000
[ 0,000 LR 141HI 04 1XIKH 0.000
G0 0000 0000 0000 0,000 1000 0000
a2l Qi 0,000 0000 Q000 N [ETATITH
30 cung 0000 0000 0,000 0,004 [
| bdl T 0000 0000 0000 100K} L.000
&350 0000 D000 0000 .00 0000 000
[ [N 1000 0000 oo 2,000 000

[] 1M 1,000 0.000 1] [T 0,000

i) JCi] 0000 L0 .oon 0000 0,110

50 fLiv] .00 1.000 (O [ETiEH] LD

700 0000 0000 0000 0000 (000 9000

H [ [ [ K 11001 0,000

Ty Q300 0,4KH) 01,0000 0,000 .000 CLO0

TABLE 7.0
1 HOUR AES (0% INSTRIBUTION DESIGHN STORM HYETOGRAPHE
ROYAL BOTANICAL GARDEMS
Roinfll Intensty (mmfir)

Dwrmdian (min) 7 3 [T] K Eli L
[ 43.% 5i.65 61.78 1060 T4 [T
1] 5.3 TG HL1Y Ou, 25 10332 112,30

i) | 955 24 84 28.08 3213 1519 38,25

4o T3 .84 11.23 12.85 L4.0d 15,30

30 148 EET} 374 4,28 .69 .10

[1] L0 00 41 .00 (00 [T

Sl e
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TABLE 7.2
12 HOUR AES (304 ) MSTRIBUTION DESIGN STORM HYETOGRAPES
ROVAL BOTANICAL GARDENS
L Raiinfall Indensity (mandark .

Time Slzp {mia} 1 5 1] = ) T
[I1] 544 755 9,06 ] 1216 13,47
20 5,34 766 0,016 034 12,16 13,47
3 3,54 166 946 0.4 1216 1347
40 A5 Tt 206 [ET] 12.1€ 1347
30 554 L. 208 1084 12.16 [ENE
Al 54 7.6 306 161,84 [FAT: 1347
0 [T 1500 13,52 T2.52 15,25 27.97
B0 11,50 1590 13,57 1252 23,235 L
Ea] L1530 550 14,42 1251 23,25 a7
1] 1.50 1540 14,42 25 23,25 nn
Ln .50 LEID |B.82 R 25.25 1797
120 1500 15,90 [FEH 2251 2515 FEE
. Tt G0 1255 1501 1643 13,65
Alb T.EY 10,60 [FET] 1501 16,33 .65
50 T.67 10,60 12,3 1501 [LXE] .65
160 167 10L& 12,55 1501 lingd 863
17 .67 [ 1255 1501 16,53 | [EE
140 147 [ 2,53 1500 16,83 [T
190 1. 1.0l 1.83 14,18 150 1741
W T3 Lk iF| [ 14,18 1550 17.61
HI T 1401 1185 14,18 15.50 1761
2 7.2 10.01 [T 14.18 13.50 1.5l
Fi] 1.2 ___lnal [TES I4.18 15,00 141

] 1.24 [ 1135 [INE 15.90 T4l
=] 5.54 T5 4,06 [ 12,15 1347
0 T 146 0,06 1044 1216 1347
m 5.5 756 006 110,34 [EAT 1347
T 534 1.fife 006 10.34 [FAT] 1347
201 554 .66 206 10,84 1216 1347
00 55 7.6 S.0A 10,84 1216 11.47
] L] 141 530 627 ial 342 EEE
Lrai] 1.43 5.4 537 EET] 8.42 [EF]
0] 3,63 530 .27 151 [EF] 9.32
30 [N 500 .27 1.51 BA2 jullr]
150 343 50 6.7 7.51 RAT 0,12
J60 143 5,30 837 1.5 AT 0.2
0 [EEEH 1174 1354 1fifiR LA 2072
IR0 0,333 1174 1354 | [T 1371 2072
Hill 0452 L8 1354 1568 1370 2072
00 1432 1.17H (B 15468 (] 1072
410 1,852 L.I78 ) R LA 072
A0 0.852 [N 1,384 6% LEM 1072
LR 000 d 2 Mu_!f 1.6%T LEH D935
44l [T R 0.569 1,657 0EM [Tk
FE) [T s 0589 1,697 [ 4935
il G 0.l26 [EE 1,607 0,414 0,935
A% [T Q426 [E] 0687 [ 0933
4Rl ool 0426 0,559 57 0,334 0434
] (L 0,00 [TVH] I 1. 0 DL
S 0000 01,000 0000 0L000 0, 00 .00
D) [ 0000 [INITER (3] [ 1]
H) [0 0000 [ (000 0000 Y]
EE]T] 0.000 [T 0.000 [T 0,000 [L000
540y L0 0000 0,000 0000 [T [T
330 T L0 0000 [T [T i
il LO00 (000 ] 0,000 _ 000 0,000
57 [T 0,000 i 0.000 0.000 a0
1] 000 140 200 CLOO) LOon OO0
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TABLE 7.2
12 HOUR AES (20%) INSTRIBUTION DESIGH STORM HYETOGRAPHS
ROVAL BOTANICAL GARDENS
...... — Ralnfull Bitensily (mmdhr)

Tirme: Shep (naln) 1 ] [ 25 50 T
500 0,000 000 11,000 0,000 0,000 0,000
] 1.0 1.000 0000 0000 [FIT] 0,000
Gy 1,000 0000 0000 I 0L000 0,000
B0 0,000 0,000 I D00 nn 0000
[0 0,000 0,000 L0 0.000 000 1000
full) [ [ 0000 0000 000 .000
[ .00 0,000 0000 | D000 a.000 0,000
[ 0,000 0,000 0,008 | 0,000 0,000 [
[0 0,000 000 [T 0,000 [ 000
SR 1,000 (000 [ .00 1,000 000
00 [T R 0,000 0,000 [CI] R
ol [ 1,000 000 .00 000 0000
70 1K1 0,000 0,000 TLOD0 T 000
TH L0 o0on | .00 (R 0000 [
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M.8. Appendix H — Erosion and Sediment Control Inspection Report

i
Hamilton

EROSION AND SEDIMENT COMTROL
INSPECTIOM REPORAT

Date

Parmittes

Suparintendent/Hepresentalive

Praoperty Address

Subdivision Lot __ Black

Plan Ma.

REASON FOR INSPECTION
[nitial

Frouting (Manthly Repart)
Compiaint (delalls)
Final

CONTROL CHECEK, LIST

Control{s] installed or implemented per aporoved Sadiment and Erosion Contral plan?
] Yes ] Me [ mia,

Commants

Concassion

o000

Contral (3) installed progedy? (silt fance trenched infoales staked and lkayed, soil roughened, ate.).
[ Yes [ Me O] MA
Commants
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Control{s) operaling elfectively? (sadiment retained an sita)
[] Yes ] Mo IRt
Comments

Street, sidewalk and flow-linas clean? (no visible med, dirt, stockpiles, construction supplies and
materials, roll-ofis, dumpsters, portable toilats, ate.}.

[ Yas ] Mo ] M

Comimeants

Are thars any areslon prablams? (Al gully, or shael)
[ es 1 Mo
Egmman;s
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Ara there any sediment problems?  (zediment transporiediracked o adjacent properlies, ROW's,
Basamants)

[ Yes ] Mo
Comments

Arz there any drainage problems? (ponding, flooding, structural damaga)
[] Yeas O Ha

Commanks

Attach phetograph decumentation for all sediment and erosion conlrals {or lack ef).

The controls have been installed property and 2re implementad on this site par the approved Erosion and
Sediment Control Plan and will ba maintained andiar re-avaluated to operale effectively throughout
censtruclion.  Any erosion or aediment contral problems that may arize during construction will bs
remediated within five (5] calendar days or as weather permits, | understand that falfurs to comply with
the raquirements of the Gity of Hamilion's sediment and contral raquiramants, may require the Lefter of
Cradit 1o ba drawn upan lo raclify the sediment and arosion controls to the salisiaction of tha City of
Hamilten andfor issuance of a STOP WORK ORDER,

SupearintendantFlep: ) -
(prird)
Phone #;
Cedl #:
Inapector:
{print)
Phoma &
Call #;
Signed; Titla; . Datz, __

(Signature of quallied Professional Engineer required for Inspactor),
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M.9. Appendix | — Current Streamflow and Rainfall Monitoring
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Tabla.1 Current Streamflove and Rainfall Monitoring in Hamilion Harbour
Watershed
Waoterzauirse My, alf
-':Imn-ilnn S‘;:i.::-'g Freguency of Monltoring Length of Resord Agency
Streamilow Moultoring
Flow measureiments avs laken every |5 1959 — presant | HCA!
Spencer Creek 3 minihs Wt
Ancaster Crek I Flow measurensents are token every 15 | 1986 — present HO A, WaC
| minutes |
Hed BEll Cresk i Flow mssursments ars wken overy 15 1977 - present (due for HCA, WEC
minmies; removal In Sepl. 2003
Rl HIl Cruel I Floow mensuremaents ave taken avery 15 1989 — preent HCa, WEC
minies
Valens I | Water bavel measnrements aoe laken | 1583 - present HCA, WS
Reserwsic every |3 mimites
Christie " Waler level measiraments are tnken 1987 - present HCA, WSS
Reservolr every 15 minubes
Grindstane 4 Flow measirements are taken every 13 19433 — present CHY, WaC
Croek - minuses i
Rainfall Monltoring
Weadley's Lana Tippng bicket min gauge, houtly 1939 - present HCA
Bain Qawge in I rinfall depth
Dundas
Highway 5 in | Tipping bucket rain gouge, hously I198T - present HiCA
Spencer Cresk rainfall depeh
Westover in i Tipplag bucket rain gaugs, houdy 1971 - present HCA
Speucer Creck rainfal depth
Christia | Tipping bucket rain gange, howrly LP8T - present HCA
Raservoir rainfall depeh |
Moant Alblon in | Tipping hucket rain zauge, houdy 1585 - presont HCA
R Hill Creek ralnfall degh
Muahawk R in i Tipping bucket cain pauge, hourly 1985 - present HCA
Chedoke Creek raininll depih
Tepping bucket rain gauge, hourly 1983 — presang | Bosse
Millgrove ' sinfall depth
Valens I Tipping huckes cain gruge, hoardy 1968 — present BC-MEC
Reservair rainfall depth
Hamiilton Tipping bucket rain gange, howrly 1967 - prasent EC-MSC
Bunicipal Lakb | roinfall depth
Mates
! Hamdlten Conservation Aulhewity
* Water Survey of Canada
* Conservation Halton
*Meteoralogienl Service of Canada, Enviconment Canada
* Sty of Hamilion
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Tabie. T {cont'd) Current Streamffow and Rafnfall Monitoring fn Hamilton

Harbour Watershed
|
‘Watercourse | No. of
Location | Studlons Frequency of Moaktoring Length of Record Apanacy
Hamilton Psych | Tipping bucket rain gauge, houdy 1948 - presant GC-MBC
Hasgpltal rainfall depth
Ruyal Botanical Tipping becket rain gaugs, hourly 152 - present EC-#5C
Garden rainfall depth
Dandas Yalley | Time of every tip of min gauge recorded | 1989 - present FE-Z:ITSE.
Clay
“E;:u.wi Aunmie Time of every tip of min gauge recorded | 1989 - present City
Harmony Hall Time of every tip of min gange recorded | 1989 - [T Ciry
Daftiedil Coutt Tirne of every tip of min gnuge recarded | 989 - present City
Gy Strent Time of every tip of min gauge recordsd | (989 - present Lty
Reserynir
Highland Read Tirees of every tip ol rain gnuge recorded | 989 - present Cay
Chedoke Works Tirme of every tip of rain gauge reconded | 985 - preseng City
Vardl
Rownl Botanical Timis of evéry tip of rain gauge recorded | [98% - pressnt Chiy
Garden,
Children's |
Garden |
Apcadber Time of every tp of rain gauge recorded | 1989 — present City
Reservair
[Cundas Blower Time of every lip of min gauges eeorded | 1989 - presem Ciry
Building
Miibes:
! Hamilion Conservatbon Suthority
P \fuger Swrvey of Canada
“ Consarvation Haltoa
“Mezrorological Service of Canoda, Enviransent Canada
* ity of Handlton
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M.10. Appendix J — List of Approved Hydrologic and Hydraulic Models

LIST OF APPROVED HYDROLOGIC MODELS

SWMHYMO/OTTHYMO
VISUAL HYMO

SWMM

HP-SWMM

MOUSE (DHI)

HSPE

MIDLUSS

:‘-‘p\i—"‘l'\h-l-l-'lmﬁ—'

LIST OF APPROVED HYDRAULIC MODELS

KP-5W WM

MOUSE (DHI)

SWhM

HEC-RAS (If HEC-2 used, it should be converted 1o HEC-RAS)
Culvert Master

b=

e b
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M.11. Appendix K — Protocol for Repayment of City Share

Protocol for Repayment of City Share

All of City’s share of the cost of municipal works to be constructed under the subdivision
agreement are subject to the following:

i) Council approved capital budget for the works;
i) The subdivision agreement must be registered;

iii) There shall be no outstanding liens related to the works that are subject to payment to
the City’s share; and,

iv) Prior to repayment the consulting engineer, who must be a Professional Engineer
licensed to practice in Ontario, for the developer must submit a complete submission
consisting of:

1) A letter of request for payment of the City’s share of construction cost for the
related development certified by the developer’s consulting engineer;

2) A progress payment certificate to the City broken down in the same format as the
approved “Schedule of Works” related to the subdivision agreement with each
request for payment of the City share of construction. The payment certificate
must show the approved as-constructed cost of completed works which require
payment by the City; and,

3) Proof of payment from the contractor who installed the works that are subject to
payment by the City.

v) Invoice on developer’s letterhead and signed by developer, including all taxes and HST
registration number.
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M.12. Appendix L — Master Planning (Watershed / Subwatershed)

B.1  Master Planning (Watershed/Subwatershed)
B.1.1. Report Content

(a) Assessment of baseline environmental conditions;

(b) Assessment of water quality/quantity control requirements for flood and erosion
control and stormwater quality management in accordance with Provincial habitat
protection requirements;

(c) Screening and evaluation of various stormwater management approaches;

(d) Preferred stormwater management approach including: assessment of potential use
of on-site and conveyance control Best Management Practices (site gathered
geotechnical information may also be required to support conclusion within the

report); and

(e) Assessment of general location for proposed stormwater management infrastructure,

=]
(]

A, Site plans showing:

(a) watershed and development in relation o it;

(b)  topography, watercourse, wooded areas, etc.;

(c) present land use;

(d) proposed land use;

(e) proposed maor drainage system, including external drainage areas:

() schematic of computer model showing linkages;

(g} Regulatory floodlines, where necessary:

(h) points of current active erosion, flooding or water quality problems: and
(i) elevations, existing and proposed, of key points,

=
Ll

1. Tables showing:

(a)  subwatershed characteristics, pre- and post-development;

(b)  details of existing watercourse crossings (culverts, bridges, roads):
c) details on walercourse and valley reaches;

(d)  simulated flood flows at key points, pre- and post-development;

(e calculated food elevations at all sections, pre- and post-development;
() alternative solutions, elevation criteria; and

(z) sizes of SWM facilities proposed for alternative solutions.

l.4 Figures showing:

;

(a) pre- and post-development flows, uncontrolled and proposed controlled at key
points; and

(b)  water quality, erosion and flood control works dictated by constraints and forming
alternative solutions,
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M.13. Appendix M - Stormwater Management Plans
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B.2  Stormwater Management Plans (Functional and Detailed Design)
B.2.1 Report Content

The level of information required with the stormwater man agement plan will vary depending on the
following factors:

. Stage of design (i.e, Preliminary or Detailed)

o Existence of Master Drainage Plan and or Waters hed/Subwatershed Plan

. Site specific issues and constraints to be identified through consultation with the City of
Hamilton,

The foregoing should be completely documented to the satisfaction of the City,

Generally Stormwater Management Reports completed 1o support the Detailed Subdivision/Site
Plan Design shall include the following information:

(a) Baseline Conditions (Where no Subwatershed or MDP EXists):
(i) Assessment of water quality/quantity control requirements for flood and

erosion control and stormwater quality management in accordance with
Provincial habitat protection requirements;

(i} Screening and evaluation of various stormwater management approaches
(where no Subwatershed or MDP exists) including: an assessment of
potentizl use of on-site and conveyance control Best Management Practices,
(Site gathered geotechnical information may also be required to support the
conclusion of the reports):

(b) Preferred Stormwater Management approach:
(c) Site Location Plan

(d) Road and Lot layout;

(e) Generalized major/minor system layout including location of storm sewers, location
of major flow paths and assessment of major system flow capacity;

(f) Details of stormwater facilities including location and size of stormwater
management facilities operating water levels (normal and maximum), integration of
recreation opportunities with stormwater management facilities:

(g} Determination of Regulatory flood level (where necessary};
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=
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(hy  Hydrologic modelling which includes: figures illustrating subcatchment areas ppy
computer model schematic, predevelopment and post-development (controlled ang
uncontrolled) flow rates for the full range of design storm events. Reporting 1,
include digital copy of all input and output files as well as hardcopy of sampls
input/foutput file with full summary table of results and summary description g
parameter used in the analysis (even when Subwatershed plan/Master Drainage Play
exists);

(i) Preliminary Erosion and Sediment Control Plan to be implemented for all stages of
municipal servicing up to the end of the maintenance period. Plan should include gy
implementation/decommissioning schedule and maintenance requirements;

i) Hydraulic modelling which includes determination of regulatory flood elevations,
verification of roadway culvertbridge performance and assessment of channg]
hydraulics;

(k)  Channel design and supporting documentation {where necessary); and

i Details of proposed safety features 1o be incorporated into each SWM (i.e. signage,
benching, planting);

(m)  Discussion of operation and maintenance requirements in summary, a separate
operation and maintenance report shall be submitted;

(n) Discussion of SWM facility monitoring in summary, a separate monitoring repor
shall be submitted.

Site plans showing;

(a) Drawing to be completed in Metric (SI Units) to a measurable scale

ib) Geodetic Benchmark

ic) Legend

{(d) MNorth Arrow

{e) Municipal Address

{f) Professional Engineers’s seal (signed and dated)

(g) Key Plan

(h)y  Legal Property Description

(i) Property lines and all applicable bearings and distances of each property line

(i Street Names
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(k) Lot and road layout with land use;

(L) Minor drainage system with storm sewers, manholes, catchbasins and road grades
and sub-drainage areas and catchbasins requiring inlet controls;

(m)  Major drainage system with overland flow routes for 1:100 year design storm (or
Regulatory flood if greater) at key points including outfalls to other components of
the major system;

{n) Details of storage facilities including:

. permanent, extended detention, highest water levels on plan view and
include all ponding levels for various return periods in tabular profile;

] section/details of major overland flow routes:

s section/details of maintenance access roads:

. section/details of erosion protection at inlet/outlet structures and on
spillways,

» fencing limit detail;

. location/detail of facility signage;

o borehole location and existing groundwater elevation:

. existing and proposed grading elevations and transition slopes;

. sediment forebay details including lining and separation berm;

. details of sediment drying area, where implemented;

. section/details of inlet/outlet structures.

(0)  Schematics of computer model;
(p) Proposed erosion and sediment control plan;
(q) Elevations of key points; and

(r) Landscaping and trails to promote passive recreational use of stormwater
management facilities.

B.2.3 Tables showing:
(a) Imperviousness ratios for sub-drainage areas;
(b)  Post-development flows at each manhole for the minor system design storm;

(c) Elevation of hydraulic grade line at each manhole for the minor system design
storm;

(dy  Caleulation of flows captured by minor system during 1:100 year design storm or
other historic storm if weepers are connected to the storm sewer;

251



Comprehensive Development Guidelines and Financial Policies Manual

(e) Elevation of hydraulic grade line at each manhole for captured flows during 1:10p
year design storm or other historic storm (also plotted on detailed design drawings),
if weepers are connected to the storm sewer, with determined freeboard to basemeng
floor slab;

(fi  Controlled discharges from SWM facilities for whole range of storms, compared to
pre-development flows for same storm frequencies, with the respective quantity
control volumes for each storm:

(g} Facility stage/storage and discharge characteristics;

(hi Facility permanent pool and extended detention in volume comparison to required
volumes; and

(i) Overland flows, depths and velocities at key poinls on roads and at outfalls to major
system for 1:100 year design storm.

B.24 Calculations showing:
(a)  Extended detention drain downtime:

(b)  Stage/storage/discharge characteristics of the facility;

() Major system overland flows and velocities to confirm conveyance within City
right-of-way and/or defined flow routes:

(d} 100 year hydraulic grade line to confirm basement protection;
(e) Erosion control sizing and flow velocity at inlet/outlet structures and spillways;

() Sediment forebay length and width in conformance with MOE SWMP & Design
Manual, 2003,

(g)  Major system inlet grating sizing (assuming 50% blockage).

B.2.5 Figures showing:

(a)  Pre- and controlled post-development drainage areas and hydrographs at outfalls and
at outlets from SWM facilities:

(b)  Modified Regulatory flood levels upstream of channel or valley constrictions and at
SWM ponds (should be plotted on detailed design drawings);

() Hydraulic grade lines in storm sewer system during 1:100 year design storm (should
be plotted on detailed design drawings), if weepers are connected to storm sewers;

(d)  Details of outfalls of storm sewer system (should form part of detailed design
drawings):
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(e) Details of overland flow routing on roads and outfalls to major drainage system
(should form part of detailed design drawings);

(f) Details of erosion and sediment control measures (should form part of detailed
design drawings); and

(g} Details of control structures and ponds (should form part of detailed design
drawings),

Report Format

Report shall be bound with a front/back cover. The 25 file number shall be included on
the front cover. A-1 size plans included within the report shall be folded and bound into
the report. Once the report has been reviewed and accepted by the City, a digital copy of
the report shall be provided in one file in an adobe acrobat (v5.0 or lower) .pdf format.

Site Plan and Infill Developments

For site plan and infill developments where conventional stormwater quality wetpond
facilities are not feasible or recommended, the submission should be adjusted to reflect
the end-of-pipe quality treatment proposed and any on-site quantity storage utilized (i.e.
depression storage, parking lot, etc.).
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M.14. Appendix N - Acknowledgement for Concurrent Building Permit Review
Process

Acknowledgement for Concurrent Building Permit Review Process

The Applicant, . acknowledges and agrees to the
tollowing:

1. The Concurrent Building Perimit Review Process is being made available by the City of
Hamilton to Applicants for developments only within the Industrial. Commercial and
Institutional (ICI) Sector. Participation in this process is solely at the discretion of the
Applicant.

2. The selection by an Applicant to participate in the Concurrent Building Permit Review
Process:

(a) Does not guarantee final Site Plan approval:
(b) Does not guarantee final Building Permit approval: and

(¢) Is not an approval of any other application related to this Building Permuit
Application.

3. The time period within which a Building Permit is issued or refused will not start until the
application requirements of the Ontario Building Code have been met.

4. The Applicant acknowledges that changes made through the Site Plan process could result in
changes requiring a re-submission of the Building Permit Application. Anyone choosing to
be subject to the Concurrent Building Permit Review Process does so at their own risk
and cost, including the potential for additional fees if a revised Building Permit
Application is required following final Site Plan approval.

By signing below. you are indicating that you have requested that the Concurrent Building
Permit Review Process apply to your Building Permit Application and that you acknowledge and
agree to the foregoing statements:

Signed by Applicant: Date:

Signed by Witness: Date:
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M.15. Appendix O - Fire Hydrant Flushing and Monitoring Program for Interim
Water Quality Maintenance

<Proponents Letterhead>

<Date>

City of Hamilton

Planning and Economic Development Department
Development Engineering Division

71 Main Street West

Hamilton, ON. L8P 4Y5

Attn: < Growth Management Staff Representative Name>

Re: <name of subdivision> - <Form 1 identification number F1YYYY###> - Fire Hydrant Flushing and Monitoring
Program for Interim Water Quality Maintenance

Dear < name>,

Please be advised, that <company name of proponent>, the owner of <subdivision name> in the City of Hamilton,
herein agrees to reimburse the City of Hamilton (“City”) for all costs for performance based flushing in City
infrastructure subject to the above Form 1 limits, conducted by the City forces, to address water quality issues due
to insufficient turnaround of water, at the above noted project after charging and during construction of buildings,
until such time the City is satisfied with the chlorine residual testing results.

<company name of proponent> shall pay to the City all invoices based on actual costs incurred by the City plus
an administrative fee. For each hydrant to be tested, the cost will be based on the current standard City

of Hamilton hourly rate x 2 hours per hydrant. This rate is based on one operator, a vehicle charge and

travel time to and from the project site for work completed during regular working hours. Work

completed outside regular working hours will be charge extra.

The hydrant testing frequency is based on field evidence starting weekly to establish a baseline for chlorine decay
then adjusted increased or decreased to ensure adequate chlorine residual going forward. Testing frequency will
be adjusted accordingly based on the chlorine residuals.
Please mail all invoices to the following address:
< company name of proponent>
Attention: <name of proponent representative>

<mailing address for invoices>

<phone number for invoices>

Yours truly,

255



Comprehensive Development Guidelines and Financial Policies Manual

M.16. Appendix P — Site Works Certification Form for Landscape Works

SITE WORKS CERTIFICATION FORM

ON LANDSCAPE ARCHITECT/DESIGNER LETTERHEAD

DA/SPA/MDA-00-000

Project Name
Project Address
l,

of

Date:

Certify to the City of Hamilton that all Landscape works in connection with the above
project have been satisfactorily completed as per the approved landscape drawings.

Works: Date of Total Value of Value of Incomplete
Completion/ Work ($) Works ($)
Inspection

1. PLANTING SPECIES

2. FINE GRADING/SODDING/SEEDING

3. LANDSCAPE STRUCTURES

4. LANDSCAPE PAVING MATERIALS

5. IRRIGATION SYSTEM

6. SURFACE WORKS

TOTAL VALUE OF
WORK

INCOMPLETE

NOTE: All deviations from the approved plans are to be detailed and justified below.
Additional details or revised drawings may be required prior to the City accepting

certification.
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Landscape Architect/Consultant

Signature: AFFIX SEAL

Date:

cc:  Owner
Engineer/Consultant
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M.17. Appendix Q — Site Works Certification Form — Engineering

Appendix “XX”
SITE WORKS CERTIFICATION FORM

ON PROFESSIONAL ENGINEER/CONSULTANT LETTERHEAD
DA/SPA/MDA-00-000 Date:

Project Name
Project Address

I of

Certify to the City of Hamilton that the following Site Works have been implemented and
constructed in accordance with all approved site plans, grading plans, stormwater management

plans, site servicing plans, applicable policies and guidelines of the City of Hamilton.

Works: Date of Total | Value of
Completion/ | Value of | Incomplete
Inspection Work | Works ($)

$)

7. GRADING

a) Rough Grading

b) Erosion/Siltation Control

c) Final Grading

d) Fencing

e) Retaining Wall

f) Sod

8. STORMWATER MANAGEMENT

a) Quantity Control — pond, orifice,
cistern, inlet/outlet structure, roof top
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storage device, rip-rap, other.

b) Quality Control — infiltration
ponds/swales, oil/grit separator, other.

9. SERVICING

a) Storm Sewer Servicing

b) Sanitary Sewer Servicing

Works: Date of Total | Value of
Completion/ | Value of | Incomplete
Inspection Work | Works ($)

(%)

c) Water Servicing

10. SURFACE WORKS

a) Asphalt pavement (including granular

base)

b) Concrete pavement (including

granular base)

c) Concrete sidewalk

d) Line Painting

e) Other

11. CURBING

TOTAL VALUE OF INCOMPLETE
WORK

NOTE: All deviations from the approved plans are to be detailed and justified below. Additional
details or revised drawings may be required prior to the City accepting certification.
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Professional Engineer/Consultant

Signature: AFFIX SEAL
Date:
cc: Owner

Landscape Architect/Consultant
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M.18. Appendix R — Sidewalk and Roadway Lighting Guideline

City of Hamilton

—1 Public Works | Engineering Services
||.|| Geomatics and Corridor Management

77 James Street North, Suite 320

Hamilton Hamilton, ON L8R 2K3

Sidewalk and Roadway Lighting Guideline

1. Description and Purpose

In its simplest form, lighting is required to improve visibility during the hours of darkness. Research
and analysis confirms that when applied to the context of sidewalks and roadways. lighting can play a
key role in relation to topics such as improving safety, security, and City image. Therefore, it is
important that the parameters to which lighting is applied are defined such that it may be designed
and installed appropriately in order to ensure that the benefits can be achieved.

The objective of this guideline is to provide the necessary streetlight parameters needed to design
and apply lighting for sidewalks and roadways that will directly benefit, but not limited to, the following:
= Pedestrian-Viehicular safety (Pedestrian road crossings)
« Safety and Security - Real
« Safety and Security - Perceived
+« Commercial and City of Hamilton image enhancement
« \ehicular Road Safety (Vehicle-vehicle conflicts)

This guideline is to define the City of Hamilton's general streetlight design criteria for the design and
application of sidewalk and roadway lighting contained within the public right-of-way.

The Street lighting systems along public Right-of-ways including Urban and Rural areas and
Miscellaneous Right-of-ways (e.g. sidewalks, walkways) shall be in accordance with this guideline,
the City Policy, the lluminating Engineering Society of North America's (IESNA) Recommended
Practices, and the Electrical Safety Authority (ESA).

This document is not intended to be a complete instruction manual for the design of street lighting
system and must be read in conjunction with the latest release of these manuals and documents, as
produced by the llluminating Engineering Society (IES) and the Transporiation Association of Canada

(TAC):
=« ANSI/IES RP-8 American Mational Standard Practice for Roadway Lighting.
= ANSIIES RP-186 Nomenclature and Definitions for Iluminating Engineering.
« ANSIIES DG-4 Design Guide for Roadway Lighting Maintenance.
* |ES DG-19-08 Design Guide for Roundabout Lighting
« RTAC/ARTC Guide for the Design of Roadway Lighting.
« ATAC/ARTC lllumination of lsolated Rural Intersections.

The Design Engineers are encouraged to refer to the referenced publications for additional
information.

March 2017 Page 1of 17
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m Sidewalk and Roadway Lighting Guideline

2. Scope

This guideline is infended to be used by City Staff, the public, lighting engineers/designers and
developers to gowern the basis for the design and application of sidewalk and roadway lighting
projects contained within the public right-of-way. The fundamental purpose of the guideline is to
provide a uniform structure for the ongoeing provision of lighting across the City carried out by the City,
developers and other applicable parties.

3. Definitions

The following is a partial list of more commonly used definitions associated with sidewalk and
roadway lighting:

3.1 Lighting Terminology

« Light — Light is radiant energy in the visible (to the human eye) part of the
electromagnetic specirum between 380-770nm.

«  Lux (Ix) - A unit of measurement for illuminance in the Internahcrnal System of Units (SI).
It is defined in terms of lumen s per meter squared (Im/m } The imperial equivalent of
lux is the footcandle (fic).

= Intensity (Candlepower) — Intensity (Candlepower) refers to the concentration of light in
a particular direction, while lumens represent a tofal quantity of light emitted. Intensity is
expressed in candelas (cd). The concentration of light will normally change for each
direction of light emission. This is not required for a lighting calculation; however it is an
important lighting fundamental.

« [llluminance — When light is incident upon a surface it will create “illuminance” on that
surface. llluminance is a measure of the light landing on a defined area. The more
lumens on a given surface area, the higher the level of illuminance will be. The human
eye does not see illuminance or the light incident on a surface; it sees only the proportion
of the light reflected from the object back into the eye. llluminance is measured in lux.

« Luminance — Luminance is the concentration of light (intensity) reflected towards the
eyes per unit area of surface. Luminance represents the amount of illumination reflected
into the eyes of the viewer and is dependant upon the reflectivity of the object Ihat the
light is reflecting from. Luminance is measured in candelas per square meter {cda'm 1.

« Uniformity — Uniformity is the evenness of the light ower a given area. Even lighting
throughout an area would have a uniformity ratio of 1:1. A high degree of uniformity of
roadway lighting has generally been accepted as desirable. As lighting calculations
consist of a series of grd points with calculated luminance or illuminance levels,
uniformity is expressed as the ratio of the average-to-minimum levels and'or the
maximum-te-minimum levels.

« Veiling Luminance — Veiling luminance is a numeric evaluation of un-desirable (or
disability) glare. Because of contract reduction by disability glare, visibility is decreased
and therefore un-desirable. Increasing luminance levels will counteract this effect by
reducing the eye's contract sensitivity. As glare limits visibility, veiling luminance is an
important, however often omitted, consideration. Veiling luminance must be considered
as a design criterion along with illuminance or luminance kevels and uniformity. Veiling
luminance is calculated in terms of a ratio of the maximum veiling luminance experienced
by the observer to the average pavement luminance and is expressed as a ratio value.

=« Colour Rendering Index (CRI) — Colour rendering index, is a measurement of a light
source’s accuracy in rendering different colours when compared to a reference light

March 2017 Page 2 of 17
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m Sidewalk and Roadway Lighting Guideline

source with the same comelated colour temperature. It generally ranged from 0 for
sources light low-pressure sodium lamps, which is monochromatic, to 100, for a source
like an incandescent light bulb. Achieving a high CRI (70+) assists in visibility and many
other factors associated with what would be deemed as a ‘well lit environment’.

« Correlated Colour Temperature — Colour temperature is a description of the warmth or
coolness of a light source. By convention, yellow-red colours (like the flames of a fire)
are considered warm, and blue-green colours (like light from an overcast sky) are
considered cool. Confusingly, higher Kelvin temperatures (3600-5500K) are what we
consider cool and lower temperatures (2700-3000K) are considered warm.

« Light Trespass — Light trespass is the amount of light that leave a specific site and
enters another site. IES TM-11-00 {(R2011) Light Trespass: Research, Results, and
Recommendations, provides guidelines on the limitations for light trespass.

« Sky Glow — Sky glow is the luminance that is created in the night sky by light scattered
within the atmosphere directed back towards an observer, thereby diminishing or
compidetely obscuring the view of the night sky.

+« Glare - Glare is the uncomfortable brightness of a light source which effects human
visionand can cause annoyance, discomfort, or loss of visual performance and visibility
when viewed against a dark background. It is subdivided into two components, disability
glare, and discomfort glare. Disability glare is the glare that results in reduced visual
performance and visibility. Discomfort glare is the glare producing a sense of annoyance
or pain.

3.2 Land Classifications

« Urban — Areas within the boundaries of a city, municipality, town or village wher the
area is built-up with residential or commenrcial development and has active pedestrian
traffic are classified as urban. The classification of urban typically includes a reasonable
level of nighttime activity, the presence of sidewalks and roadways with curb and gutter
{curb and gutter are not always associated with urban) and a mix of commercial,
industrial and residential development in the area. Commercial and residential
development in urban areas is typically denser when compared to rural or semi-rural
areas. Residential development includes single-family and multifamily developments and
apartments. Commercial development includes retail businesses and shops, shopping
malls, efc., where pedestrians can fravel between local destinations via sidewalks.

+« Rural - Rural areas are outside of urban areas, with little or no commercial development
and little or no nighttime pedestrian fraffic. Typically rural roadways have gravel
shoulders with open ditches and no sidewalks. Rural areas include farmland and
greenfield areas with little or no commercial or residential development. Most Provincial
freeways and highways will have a rural classification, except where they run through an
urban area.

= Further elucidation of the above noted land classifications in the wvicinity of City of
Hamilton, the designer shall refer to the latest Urban Hamilton Official Plan and Rural
Hamilton Plan.
hitps=www. hamilton.ca/city-planning/official-plan-zomng-by-law/rural-hamiltor-official-plan
hitpswww. hamilton. ca‘city-planning/official-plan-zoning-by-law/urban-hamilton-official-plan
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3.3 Miscellaneous Right-ofWay Definitions

« Sidewalk - The portion of the right-of-way intended for pedestrian use, normally adjacent
to a roadway and separated by a curb. Sidewalks commonly consist of a linear paved
slab-on-grade concrete construction.

« Walkways — Walkways senve the same purpose as sidewalks but are not normally
directly adjacent to a roadway. In the context of sidewalk and roadway lighting, walkways
interconnect one roadway to another roadway.

« Bikeways — Bikeways are any sireets, roads, separate bike path, shared lanes, wide
outside lane, shoulder being open to bicycle fravel.

3.4 Miscellaneous Right-ofWay Definitions

« High Pedestrian Activity — Areas with significant numbers of pedestrians expected to be
on the sidewalks during the hours of darkness are designated as high pedestrian activity
level areas. Examples are commercial urban areas, downtowns or city centers with high
nighttime: activity. A high pedestrian activity area will have 100 or more pedestrians over
the one-hour pericd with the highest average annual nighttime pedestrian volume.

* Medium Pedestrian Activity — Areas where fewer pedestrians are expected o be on the
sidewalks during the hours of darkness are designated as medium pedesfrian activity
level areas. Typically, these are urban commercial or industrial areas, and have some or
all of the following types of development: multifamily residential, community buildings,
neighborhood shopping and transit lines. A medium pedestrian activity area will have 1
to 100 pedestrians over the one-hour period with the highest average annual nighttime
pedestrian volume.

+ Low Pedestrian Activity — Areas where very few nighttime pedestrians are expected to
be on the sidewalks during the hours of darkness are designated as low pedestrian
activity level areas. This level of actwity can occcur in any of the cited roadway
classifications. However, it is typical of small urban streets with single-family homes and
very low density residential developments (e.g., residential subdivisions). A low
pedestrian activity area will have 10 or fewer pedestrians over the one-hour period with
the highest average annual nighttime pedestrian volume.

3.5 Roadway Type Classification

« Freeway — A freeway is defined as a fully-controlled access roadway for through traffic,
with a classification of RFD or UDF (see Table 3.4.1 — Hoadway Classification
Designation Matrix). Freeways are fypically characterized by the presence of
interchanges which allow motorists to enter and exit the freeway in a fully controlled
fashion onto local, collector and arterial roads. Typical interchange configurations include
diamond, cloverieaf, parclo, trumpet and rotary. Freeways are typically high-speed
facilities with a posied speed of 90 km/h or greater. Pedestrians and cyclists are
resfricted from using freeways. Freeway can be further categorized into Freeway Class A
and Freeway Class B

iy Freeway Class A — These generally exist in urban areas and are generally
classified as Roadways with great visual complexity and high traffic volume.
Usually this type of freeway will operate at or near design capacity through some
of the early morning or evening hours of darkness.

il Freeway Class B - These generally exist in non-urban area and are all other
divided roadways with full control of access.
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Expressway-Highway — Expressway-highway is defined as a roadway for through traffic
with full or partial control of access via interchanges, intersections or roundabouts.
Classifications include REU, RED, UEU or UED (see Table 3.4.1 — Hoadway
Classification Designation Matrix). An expressway-highway may have atgrade
signalized or un-signalized infersections or roundabouts. In some cases an expressway-
highway may hawve interchanges similar to those for freeways.

Arterial — An arierial is defined as a roadway primarily for high volume through traffic with
classification of RAU, UAU or UAD (see Table 3.4.1 — Roadway Classification
Designation Matrix). An arterial will typically have partially-controlled access via traffic
signals or roundabouts or non-controlled access via intersections or driveways and
sidewalks on both sides of the roadway. The routes connect areas of principal traffic
generation and important rural roadways entering and leaving the city.

Collector — A collector is defined as a roadway feeding an arierial classification of RCU,
RCD, UCU or UCD (see Table 3.4.1 — Roadway Classification Designation Matrix). A
collector will typically have partially-controlled access via traffic signals or roundabouts or
non-controlled access via intersections or driveways and sidewalks on both sides of the
roadway.

Local — A local is defined as a roadway feeding a collector or arterial, with classification
of RLU or ULU (see Table 3.4.1 — Roadway Classification Designation Matrix). A local
roadway will typically have partially-controlled access via traffic signals or roundabouts or
non-controlled access via intersections or driveways and sidewalks on one side of the
roadway.

Further elucidation of the above noted Roadway classifications in the vicinity of City of
Hamilton, the designer shall refer fo the latest Urban Hamilton Official Plan and Rural
Hamilton Plan.

https{www. hamilton. ca'sites/'defawtfiles/mediabrowser 201 501 -1 % rurathamiltonofficialolan-
volume I-schedulec-roadclassification pof

Alleyway — An alleyway is defined as a non-controlled access roadway located along the
rear of, or between, buildings for servicing or access purposes. Alleyways typically
connect to local or collector roads

First Letier Second Letter Third Letier
R Rural L R Rural L
] Urban H U Urban C
- - A - - A
- - E - - E

Tabke 3.4.1 — Roadway Classification Designation Maitrix

3.6 Reference Standards Organizations

March 2017

llluminating Engineering Society of Morth America (IESMA) — The IESNA is a not-for-
profit organization that produces a large number of recommended practice and design
guides used for in the Morth American lighting industry. The organization also provides
education programs and cerifications. The |ESMA has committzes made up on
engineers, manufacturers, City and Government staff, and others who commonly practice
within the lighting industry who author their documents. The IESNA is considered the
foremost leader and most respected organization in regards to lighting in North America
and much of their research and recommendations form the basis for many lighting
standards.
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+« Transportation Association of Canada (TAC) — TAC iz a national association with a
mission to promote the provision of safe, secure, efficient, effective and environmentally
and financially sustainable transportation services in support of Canada's social and
economic goals. The association is a neutral forum for gathering or exchanging ideas,
information and knowledge on technical guidelines and best practices. In Canada as a
whole, TAC has a primary focus on roadways and their strategic linkages and inter-
relationships with other components of the transportation system. In urban areas, TAC's
primary focus is on the movement of people, goods and senvices and its relationship with
land use patterns.

4. Design Criteria

Sidewalk and roadway lighting, contained within the public right-of-way, is required to be designed
and applied as described by this guideline.

Lighting and electrical designs must be undertaken by gualified and competent individuals who are
knowledgeable in municipal sidewalk and roadway lighting and elecirical engineering as it applies.
Finalized designs being submitted to the City shall be stamped and sealed by an electrical engineer
licensed by Professional Engineers of Cntario.

The following is a list of minimum design criteria and also supplemental and/or highlighted contents of
referenced standards that the City believes to be important considerations:

« ANSIIESMA RP-8 Recommended Practice for Roadway Lighting (latest edition).

« Specific to residential subdivisions shall also adhere to the latest version of the
Comprehensive Development Guidelines and Financial Policies Manual:
httos ¥d3fplf 1 m 7bbt3. doudfront. net'sites/default fles’mediabrowsen 201 6-05-09 comprehensive-
development-guidelnes-financial-polices-manual2071 5.pdf

« Designs shall be respectful of and adequately incorporate Pedestrian conflicts levels,
Land/Area Classification, Pavement Classification and Roadway Type classifications.

a) For Roadway Type classification reference to section 3.5 and conform to the latest
edition of RP-8 Section 2.0 and TAC Chapter 2 supplement — Vision and
Fundamental Concepts and TAC Chapter 4 Supplement - The Planning and Design
Process.

b} For Pedestrian Conflict Area classification reference section 3.2 and conform fo the
latest edition of RP-8, TAC Chapter 2 supplement — Vision and Fundamental
Concepts and TAC Chapter 25upplement - The Planning and Design Process.

c) For Pedestrian Walkway, Sidewalk and Bikeway Classifications reference section
3.3, and conform fo the latest edition of IES RP-8 Section 2.0. Walkways and
Bikeways are additionally classified in IES DG-5 Sections 2 and 3.

d) For Pavement classifications, reference the latest edition of IES RP-8, TAC Chapter
2 supplement — Vision and Fundamental Concepts.

« Only the ‘luminance design method' shall be used for calculating roadway lighting levels.
Exceptions allow for the use of the llluminance design method for curved road sections,
sidewalks, and intersections. Both of these methods shall be prescribed as contained within
AMNSIIES RP-B-14, American Mational Standard Practice for Roadway Lighting. Lighting
designers shall meet the luminance criteria set forth in Table 4.3.1 — Urban Roadway
Luminance Levels.
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* The design should address security and safety of the pedestrian and drivers, limit the amount
of light spill, energy efficient and should comply with City of Hamilton Sidewalk and Roadway
Lighting Policy(reference appendix A of report PW11041):
hitocwww2 hamilton. ca™N A rdonlyresF0274015- 1988-4832-BC1F-
E79A53895C93' W Eep04EDRAMS n348977 vi 8 2 1 PW11041. pdf

¢ |Luminaire/Pole placement shall be in conformance with latest edition of ANSIIES RP-8, TAC
Chapter 4 Supplement — The Planning and Design Process, Chapter 5 Supplement -
Systems Components and Common Design Elements and Chapter 9 Supplement —
Roadways and Interchanges. Specific to these documents, designs shall consider:

a} One arrangement shall be used along the entire length of the roadway.

b} The Design Engineer shall minimze placement of multiple lights on a single lot (i.e.
balance homeowner concerns and street lighting design).

c) Streetlight poles are typically to be installed on the property line and in between
residential lots based on the offset as specified in Right of Way x-section detail.

d} A minimum clearance of 3.0 m shall be required from the center of the streetlight to
the center of a fire hydrant.

€} A minimum clearance of 3.0 m shall be reguired from the center of the streetlight to
the center of street trees.

f) If there is an available hydro poke line on one side of the street, they should be
utilized to mount street light.

= Designs shall adhere to Right of Way Installation and Permit Manual:
hitos'd3folf1 m 7bbt3. doudfront. net'sites/default fles' mediabrow ser/201 5-04-22right-of- way-
marual pd

4.1 Sidewalks

Lighting is reqguired to allow pedestrians to safely navigate sidewalks as it provides increased
visibility, allowing them to see where they are going and mitigating physical hazards associated
with tripping and falling. Additicnally, it allows those in motor vehicles to view pedestrian activity
on the sidewalks which can reduce the potential for pedestrian-vehicular incidences. Lighting
enhances the safety of pedestrians as it is a natural crime deterrent and it allows law
enforcement, pedesfrians and roadway users fo observe and report any criminal activities
through the increase in general visibility. Unrealistic percepfions of reduced safety and security
can be alleviated as lighting creates a positive feeling of comfort and security. This can enhance
the City’s image and promote economic development.
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Application of Lighting:

Sidewalk lighting is required to be designed and installed using the Ffluminance method and as
listed in Tabke 4.1.1 — Sidewalk lluminance Levels.

Maintained Average

4.2

4.3

March 2017

Average-to- Minimum
e e ey Minimum Horizontal  Maintained Vertical
(ux) e Uniformity Ratio NMuminance {lux)
High =20.0 =41 =10.0
Medium =h.0 =41 =20
Low =3.0 =61 =08

Table 4.1.1 - Sidewalk llluminance Levels
Where sidewalk lighting is planned which includes new or existing trees (at all stages of
maturity) the following is recommended to be evaluated and taken into consideration to mitigate
the physical obsfructions that would be considered detrimental to light distribution:
« Locate lJuminaires outside of the full growth lines of the species of tree along the roadway;

« When in close proximity to trees, adjust the luminaire light loss factor (LLF) an additional
10%: to 209%;

* RHeduce pole-to-pole spacing by a factor of 20% to 30%.
Urban Walkways — Connecting a Roadway to a Roadway
Urban walkways (connecting a roadway to a roadway) are by function, identical to a sidewalk
with the exception that they are not directly adjacent to a roadway. Based upon this, the
explanation of sidewalk lighting is recommended for urban pedestrian pathways.
Application of Lighting:

Urban walkway lighting is recommended to be designed and installed using the Fluminance
method and as listed in Table 4.1.1 — Sidewalk llluminance Levels.

Urban Roadways

Studies and research over the last 50 years has shown that properly designed roadway lighting
directly and indirectly reduces the number and severity of collisions (vehicle-vehicle, vehicle-
pedestrian and vehicle-cyclist) as it aids in improving urban roadway users visibility, making
objects on the roadway as well as other vehicles, pedestrians and cyclists easier to identify.
Similarly to sidewalk lighting, roadway lighting can enhance City image and promaote economic
development by increasing positive feelings of comfort and perceptions.
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Application of Lighting:

Urban roadway lighting is recommended to be designed and installed using the luminance
method and as listed in Table 4.3.1 — Urban Roadway Luminance Levels.

e Av Average-to- Maximum-to- liln:mm-tu-
Pedestrian Activity erage Minimum Minimum o
Luminance T Yeiling
Pedestrian ] niformity Uniformity
Road Type cd'm Ratio Ratio Luminance
Activity Ratio
High =1 =3 =h =03
Expressway - . -
Highway Medium =08 =3 =h =0.3
Low =06 =35 =h =03
High =12 =3 =h =03
Arterial Medium =09 =3 =h =0.3
Low =06 =35 =h =03
High =08 =3 =h =0.4
Collector Medium =06 =35 =6 =0.4
Low =04 =4 =8 =0.4
High =06 =5 =10 =0.4
Local Medium =05 =6 =10 =0.4
Low =03 =6 =10 =0.4

Table 4.3.1 - Urban Aoadway Luminance Lewels
Where urban roadway lighting is planned which includes new or existing trees (at all stages of
maturity) the following is recommended to be evaluated and taken into consideration to mitigate
the physical obstructions that would be considered detrimental to light distribution:

« Locate luminaires outside of the full growth lines of the species of tree along the
sidewalk;

« When in close proximity to frees, adjust the luminaire light loss factor (LLF) an additional
10% to 20%;

* Reduce pole-to-pole spacing by a factor of 209 to 30%.
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4.4 Urban intersections

Studies and research shows that urban intersection lighting reduces the number and severity of
collisions (vehicle-vehicle, vehicle-pedestrian and vehicle-cyclist) as it aids in improving urban
roadway user's visibility. The lighting of urban intersections is crucial in increasing the safety of
pedestrians as they utilize intersections to cross roadways and are therefore inherently at a
higher risk for vehicle-pedestrian incidences. A welklit urban intersection supplements integral
vehicle lighting (headlamps) and allows drivers to view pedestrians, and other objects, on the
roadway further in advance. In addition, lighting allows pedestrians to safely navigate sidewalks,
sidewalk ramps, and roadway crossings as it provides increased visibility, allowing them to see
where they are going and mitigating physical hazards associated with tripping and falling.

« The intersection design for placement of lights, maintaining minimum maintained average
illuminance, average illuminance level and uniformity shall conform with ANSVIES RP 8-
14 standard in conjunction with TAC manual Chapter 10 — Intersections. The illumination
for al intersections must meet or exceed the listed criteria in Table 4.4.1 — Urban
Intersection llluminance Levels.

« Fora new development, it is the design engineer responsibility to illuminate any existing
intersection abutting on to the new development. If the existing road connected to the
new development is not illuminated, then it is the responsibility of the designer to
illuminate the intersection and the existing roadway up to 100m on all sides of the
intersection.

« Mo poles shall be installed on frangible bases in areas where a pedestrian fraffic is
expecied.

Application of Lighting:
Lirban intersection lighting is recommended to be designed and installed using the illuminance

method and as listed in Table 4.4.1 — Urban Intersection llluminance Levels. The highest and
most uniform portion of the lighting design should be within the marked pedestrian crossings.

Average Maintained llluminance at Pavement by Average-to-

Pedestrian Conflict (lux) Minimum

High Medium Low =
Arterial’Arterial 34.0 26.0 18.0 =3.0
Arerial'Collector 29.0 22.0 15.0 =3.0
Arterial/Local 260 20.0 13.0 =3.0
Collector/Collector 240 18.0 12.0 =4.0
Collector/Local 21.0 16.0 10.0 =4.0
Local’Local 180 14.0 8.0 =6.0

Tablke 4.4.1 — Urban Intersection lluminance Levels

March 2017 Page 10 of 17

270



Comprehensive Development Guidelines and Financial Policies Manual

m Sidewalk and Roadway Lighting Guideline

4.5 Rural Roadways

Though research shows benefit in rural roadway lighting, due to much lower pedestrian activity
levels and lower driver workloads, when compared to urban roadways, the overal benefit of
lighting on rural roadways is greatly reduced. With minimal pedesfrians, driver guidance
becomes the governing factor on rural roadways. In most instances, integral vehicle lighting
(headlamps), refro-reflective pavement markings and signage serve as an adeguate method of
enhancing driver guidance and therefore a successful business case cannot be shown from a
cost benefit standpoint. In special cases (such as complex horizontal'vertical roadway geometry
or sections of roadways with a recorded history of a high night to day collision ratio) where it is
determined that rural roadway lighting is required to supplement pre-existing pavement markings
and signage it is therefore deemed applicable. The requirement for rural roadway lighting
should be based upon a comprehensive review of all factors and by utilizing nationally
recognized evaluation systems.

Application of Lighting:

When deemed as being required, rural roadway lighting is recommended to be designed and
installed using the luminance method and as listed in Table 4.5.1 — Rural Roadway Luminance

4.6

Levels.
Average-to- Max imum-to- Maximum-to-
Roadway Minimum Minimum Average Veiling
Classification Uniformity Uniformity Luminance

Ratio Ratio Ratio
Arterial =06 =35 =6 =0.3
Collector =0.4 =4 =B =04
Local =03 =f =10 =0.4

Rural Intersections

Table 4.5.1 — Rural Roadway Luminance Levels

Studies and research have indicated that the benefits of lighting are typically much greater in the
urban areas than in rural areas, with the exception being at rural intersections. The lighting of
rural intersections can significantly reduce collisions, specifically late-night'early-moming
crashes (by approximately 34 percent). Considering that the majority of rural roadways are not
lighted, rural intersection lighting is ufilized to identify or ‘delineate’” the exact location of
intersections as they can be seen from greater distances. Additionally, lighting enhances rural
roadway user's safety by improving visibility to other vehicles, pedestrians and road-side

hazards.

Application of Lighting:

All rural intersections are required to have delineation lighting. The Transportation Association
of Canada document: llumination of lsolated Rural Intersections — “Warrant for Iflumination of
Isolated Rural intersections” is recommended to be used to determine the requirement, design
and installation of full, partial or delineation lighting. All luminaires installed at rural intersections
are recommended to be the cobra head fype or an approved equivalent that is visible to roadway

users at a distance — therefore acting as a visual way-finder.
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4.7 Roundabouts

The explanation for the lighting of roundabouts is similar to the reasoning for the requirement of
lighting on urban roadways, sidewalks and urban intersections (refer to section 5.1 — Sidewalks,
section 5.3 — Urban Roadway and section 5.4 — Urban Intersections) as they share similar
operational and geometrical characteristics. However, there are also some characteristics that
are completely isolated to roundabouts and as a result have unique lighting requirements and
objectives. It has been identified by the llluminating Engineering Society of North America and
the Transportation Association of Canada that the lighting of roundabouts can substantially
enhance the safety of pedestrian, roadway users (cyclists and drivers) and also supports steady
and efficient traffic flow in nighttime cperations. Lighting of roundabouts provides enhanced
visibility of pedestrians (in crosswalks and intending to use crosswalks) to approaching and
exiting vehicles. Additionally, lighting assists in guidance for roadway users as, due to the
circular geometry of a roundabout, vehicle headlights are tangential to the roadway and are
therefore not pointed in the intended path of fravel. Therefore, lighting is a key component that
greatly assists in regards o nighttime navigation.

Application of Lighting:

Roundabout lighting is recommended to be designed and installed as prescribed by the
llluminating Engineering Society of Morth America — DG-19-08 Design Guide for Roundabout
Lighting and in conjunction with the Transportation Association of Canada — Guide for the
Design of Roadway Lighting, Part 11 - Roundabouts.

In rural areas where continuous lighting is not present and a roundabout is planned, transitional
type lighting is recommended to be designed and installed to mitigate roadway user light
adaptation issues. In urban areas, transitional lighting is generally not required unkess there is a
drastic difference between the existing continuous lighting approaching the roundabout
compared to the required lighting levels within the roundabout. The intersecting roads shall be
iluminated for at least 80m past the limits of the roundabout and no poles shall be installed on
frangible bases in areas where a pedestrian traffic is expected.

4.8 Protected Crosswalks

At present, the only protected crossings are at traffic signals. In the future, the Cntario Traffic
Manual Book 15 may permit signed crossings as well. Protected crosswalks are by function,
nearly identical to urban intersections, as roadway users are fypically controlled by traffic
signals, with the exception that they can be located mid-block (between intersections). Based
upon this, the explanation of urban intersection lighting is recommended to be used at protected
crosswalks.

Application of Lighting:
Protected crosswalk lighting is recommended to be designed and installed using the fuminance
method and as listed in Table 4.4.1 — Urban Intersection llluminance Levels and in conjunction

with the Transportation Association of Canada — Guide for the Design of Roadway Lighting, Part
12 — Mid-block Crosswalks.
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5. Obtrusive Light and Light Pollution

Obtrusive light (sometimes refemed to as light pollution) can present serious physiological and
ecological problems and has been an increasing concern for the general public. Light pollution
incorporates Light Trespass, Sky Glow and Glare. Addition of light shield is recommended to reduce
light trespass or glare to adjacent area. The criterion used for roadway lighting to address disability
glare is limiting the veiling luminance ratio of a lighting system.

All lighting systems shall be designed to minimized light pollution as outlined in the following
publications:

=« |ES RP-8, Annex C: Glare contains a more detailed definition of glare and provides useful
information and methodology for glare assessment and glare reduction

= |ES TM-10: Addressing Cbtrusive Light (Urban Sky Glow and Light Trespass) in Conjunction
with Roadway Lighting

= |ES TM-11: Light Trespass: Research, Results, and Recommendations
« Design consideration shall be undertaken in accordance with Chapter 2 Supplement — Vision
and Fundamental Concepts and Chapter 3 Supplement — Obstructive Light of the current

edition of the Transportation Association of Canada (TAC) Guide for the design of Roadway
Lighting.

6. Design Drawings Submission Requirements

In order for City of Hamilton to review the proposed design, the submitted designs shall adhere
to/provide the following criteria:

a) Meet or contact the City Street Lighting staff prior to beginning design.

b) Provide street lighting plans in both printed and electronic formats. The electronic format shall
be AutoCad (DWG) or Microstation {DGM).

c) Each final version of the printed sheet shall have an up-to-date title block and must be signed
and stamped by a registered professional engineer.

d) The Lighting designer shall provide calculations (AGI32 files) electronically when reguested.

e) Lighting design drawings shall show all civil drawing information such as curbs, sidewalks,
property lines, utilities, landscaping, entrance features and all physical features that may
impact the lighting design, as well as the lighting infrastructure.

f)  Lighting drawings shall fully describe the proposed installation and all related existing lighting
for project with all existing electrical.

g} The detailed information reguired on the drawings shall include the following: Plan at a scale
of 1:500 showing pole locations and any future pole locations.

h) Drawings shall include sufficient street name and lot or block location information to identify
particular sections of road referenced in the lighting design summaries.

iy Details of proposed luminaires, poles, luminaire arms, pedestal including detail elevation view
of assembly should be included in the set of design drawings.
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i1 Drawings shall include legend describing luminaire and any electrical furniture along with
their quantities, Load calculation summary, and any construction related note; luminaire
wattage’s should be shown on the drawings.

k} The drawings should include roadway calculation summary table for all roadways fypes,
different intersections, roundabout and other region specific to the drawings. The table should
compare the recommended listed values in ANSI/IES RP-8-14 to actual designed values in a
comprenhensive manner.

m CITY OF HAMILTON

1} Iﬂ“'l'l'.l\.\n LUMINAKNCE COMPARISON CHART

LUMIN&NALE TASLE - 20 0 ACIW

STREET CLASSIFICATION LOCAL

PEDESTRIAN CLASSIFICATION L

STREET HAME JOHM ST EAST

REQUIREMIENT PER DESIGM RESULTS DESIGH RESULTS DESMGN MEETING CRITERLA
ES FP-3-14,01TY EASTRCLIND WESTEOLUND RESLILT [YES/NO]

AVERAGE LUMINANCE |CDVm ) (MEH| =03 058 D57 YES
awerage-1o-Minimum Unifonmiiy Ratio a6 2.5 .85 YES
Wasimumelo-Mlinieam Usdonmity Ratic BT 6.5 7 YES
Ml asdmum-to-Average Yeling Leminancs Rabo =0).4 038 037 YES
SIDEW ALK ILLLIMINANCE - RORTH () 230 .7 TES
SIDEWALE ILLLUMINANCE - SOUTH (lux] 230 iz YES

Table 5.1 — Luminance Comparison Chart

[} The drawings should include details of the calculation summary, luminaire mounting height
and luminaire schedule, light loss factor, as provided by the lighting design software (For
example AGI32).

m

—

The street light design drawings should also show the Luminance grid, Veiling Luminance
grid, llluminance grid. The crteria for selecting an Illuminance, Veiling or Luminance grid
should comply with ANSIIES RP 814 standard.

n) The placement of the grid should be in parallel to the direction of travel and the grid values
should be perpendicular to the geometry of the road.

a) The calculation grid for the roadway including the location of calculation points, luminaires
and obsenver for illuminance, luminance and veiling luminance should comply with ANSVIES
RPE-14.

pl Momenclature for luminaires should be in compliance with RP-1605 and addenda,
“Nomenclature and Definitions for lluminating Engineering” (The Consortium may eventually
add its own Glossary / Definitions section.)

q) The wiring shall be sized to provide a maximum voltage drop of 2% from the ufility senvice
point to the panel and a maximum voltage drop of 3% from the panel to the light farthest from
the panel on each circuit. Provide a copy of the voltage drop calculation with the lighting
plans sheets.

r} The construction drawing should have the following characteristics:

Cover Sheet

Electrical Design Drawings.

Photometric Design Drawings.
Streetlight standard and detail drawings.

P fapa =
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7. Material and Equipment

« Materials and equipment proposed shall conform with the latest approved design materials
and products in conjunction with the material specification approved product list that can
accessed from City of Hamilton website:
httpsd3fplf1m 7bbt3.cloudfront. net'sites/defaultfles mediabrowser/2071 4- 12- 19'construction-
matenalspecifications-approved-productist-may-24-201 6.pdf

« Al street lighting systems in the City of Hamilton shall be 120-240 volt. All components of
street lighting systems for roadways in the City shall be CSA approved and meet the
requirements of the Ontario Electrical Safety Code.

« The use of Light Emitting Diodes (LED) is standard street lighting practice. Although some
documents may still specify the use of High Pressure Sodium (HPS) lamps, HPS is NO
longer standard for street lighting projects.

« For internal residential street lighting, the design engineer shall contact the City of Hamilton
to obtain an approval for the proposed decorative fixture. The list for type of decorafive
luminaire used in the City of Hamilton can be located on City’s website:
httos ¥d3fplf1m 7bbi3. doudfront. net'sites/default les’ media’browsen 201 4- 12- 19/ consiruction-
matenal specifications-approved-productist-may-24-201 6. pdf

8. Associated and Supplemental Documents
The following is a list of resource material used in the development of this guideline document.

Transportation Association of Canada — Guide for the Design of Roadway Lighting;
Transportation Association of Canada — [llumination of Isolated Rural Intersections;
ANSIIES RP-8-00— American Mational Standard Practice for Roadway Lighting;
IESNA DG-19-08 — Design Guide for Roundabout Lighting;

City of Hamilton — Public Works Comprehensive Qutdoor Lighting Study

9. Appendices
APPENDIX “A": List of Approved LED Cobra-Head Luminaire
APPENDIX “B": List of Approved LED Decorative (Coach) Luminaire
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List of Approved LED Cobra-Head Luminaire

T

Sidewalk and Roadway Lighting Guideline

« [or lighting Roadways, City of Hamilton is single sourcing General Electric (GE) Evolve LED
Roadway luminaire as standard equipment for Cobra-head style street lights. The wattage
selection ranges from D1A-D&A and from E1-EE as noted in table below:

Drive

System  Design
Current: Wattage:

LLF:

General Electric Evolve - ERLH-0-10-E1-40-A-

ERLH GRAY-LR 0.82
General EEEF?IH-IIG Evolve - ER LIEGF_LL 1;5_;40—&— 700ma 08w 0.82
General EEEF?IEEIG Evolve - ER LI-E;:I'F—L:!'l %_Iﬂ:—l-m-h— 825mA 125 W 0.82
General EEIani".érlzc Evolve - EFtSEaiI'F—t:!'L %_Iﬂ:—ld-ﬂ-ﬂ- A50mA 132 W 0.82
General EEEF%”; Evolve - EFtSEaiI'F—t:!'L %_Iﬂ:—ld-ﬂ-ﬂ- EEEMA 1E2'W 0.82
General EEEF?IH-IIG Evolve - EFILI-I(}]IIZIF—J‘!'L %—EI:_::I -40-A- 825mA 125 W 070

Catalogue Number:

Drive

System  Design
Current: Wattage:

LLF:

General Electric Evolve - ERL1-04-A1-30-A-GRAY- 75mA 33 W 0.833
ERL1 LR

General Electric Evolve - ERL1-04-E1-30-A-GRAY- 275mA PPW 0.833
ERL1 LR

General Electric Evolve - ERL1-05-A1-30-A-GRAY- 350mA W 0.833
ERL1 LR

General Electric Evolve - ERL1-05E1-30-A-GRAY- 350mA W 0.833
ERL1 LR

General Electric Evolve - ERL1-06-D1-30-A-GRAY- 435mA 53W 079
ERL1 LR

General El?F?lt_qG Evolve - EHL1—UE—E1—§U—A—GFLAY— 475mA 53W 079

APPENDIX “B”

List of Approved LED decorative Luminaire:

« The design engineer should refer to the following link for the list of approved decorative

luminaires:

htips:d3fplf1m7bbt3. cloudfront. net'sites/defaultfiles'media’browsern2014-1 2-1 8/'construchon-

matenal-specifications-approved-product-list-may-24-201 6 pdf

March 2017
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10.Revision History

Revision History — Sidewalk and Roadway Lighting Guideline

No. Revision Developed By Approved By
1 Rev.00 Dipankar Sharma Mike Field March, 2017
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