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GENERAL: The following design standards are to be used as requirements of all developments
except where otherwise exempt in the bylaw or standards. Where a proposed design meets the
level of service prescribed by the bylaw, alternative design solutions may be evaluated and
approved at the discretion of the City Engineer.

1.0 INTRODUCTION

1.1 The Use of This Design Criteria Manual

This Design Criteria Manual replaces all previous versions and revisions. Always ensure
that you are using the most recent version. It is the Design Engineer’s responsibility to
verify that the current criteria are being used prior to initiating and submitting detailed
design.

1.2 Intent of These Standards

This manual has been prepared for the Design Engineer and the development community
for the design of engineering facilities and systems in the City of Salmon Arm. It is intended
to provide the minimum design criteria and standards for proposed City works. The Design
Engineer remains fully responsible to ensure that designs meet the minimum design
criteria, accepted engineering principles, and are adequate for the site conditions and
anticipated use.

1.3 Application of These Design Criteria

The minimum criteria and standards defined in this manual shall apply to the preparation
of all engineering designs and drawings for projects in the City of Salmon Arm. Design
Engineers are encouraged to seek innovative and superior solutions, where appropriate,
to achieve better technical and economical solutions. A Design Engineer who wishes to
adopt criteria not specifically included in or variant from those within this manual, shall
justify the proposed change in a signed and sealed letter/report submitted to the City
Engineer for review and approval. Submissions must demonstrate that the proposed
change is equivalent to or better than the standards contained in this manual and provides
the level of service prescribed by the bylaw.

The Design Engineer must be satisfied that the design criteria contained herein are
applicable to the project at hand, and must apply more stringent criteria where appropriate.
The Applicant and Design Engineer are fully responsible for designing to standards which
exceed these standards when specific site conditions dictate that more stringent
performance measures are required. All design and construction details for City
infrastructure shall be in accordance with this Design Criteria Manual, the Subdivision and
Development Services Bylaw, Fire Prevention Bylaw, other applicable Bylaws and with
the Standard Drawings and Specifications, as adopted by the City.

Where conflicts or discrepancies appear between this manual, Standard Drawings and/or
Specifications, the Design Engineer shall review the conflict or discrepancy with the City
and shall obtain the City’s approval to an agreed drawing or specification prior to
proceeding. The criteria that shall apply are those in place at the time of the latest letter of
Preliminary Layout Approval (PLA) or extensions thereto, in the case of subdivision
applications.
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1.4 Revisions to These Design Criteria

The criteria and design parameters contained in this manual are subject to review and re-
evaluation and the City reserves the right to initiate revisions or additions to these criteria
as and when it deems it is necessary to make such revisions.

The City encourages submissions from Design Engineer’s wishing to amend the City’s
Design Criteria. Such submissions shall be in a report format, signed and sealed by a
Professional Engineer (where info is technical in nature), and shall include clean and
succinct expressions of concern, suggestions for alternatives including benefits and
recommendations proposed to address improvements to the current Design Criteria.

The City may, at its sole discretion, review, assess and accept, adopt, or reject in whole
or in part, the submissions and/or the recommendations from a Design Engineer for
inclusion within the Design Manual at a future date.

1.5 Interpretation of the Design Criteria

The City Engineer reserves the right to the final decision with regard to the interpretation
of the intent of the Design Criteria, and with regard to the acceptability of changes from
the Standards, or Standards proposed by the Design Engineer.

1.6 Statutory Requirements for Approvals

The Design Engineer shall remain responsible for compliance with all the statutory
requirements of the City and other relevant authorities which are mandated to regulate
and approve such works and shall arrange for and secure all approvals from the
appropriate authorities.

Where this Design Criteria Manual refers to: bylaws, acts, regulations and standards, this
shall mean the most recent edition or amendment of the referenced document. It is the
responsibility of the Design Engineer to ensure the most recent edition of amendment is
being used.

Where due to amendment of statutory requirements, conflicts or inconsistencies with this
Design Criteria Manual arise, the Design Engineer is responsible for applying the more
stringent requirements, and shall refer the issue to the City Engineer.

1.7 Certifications

Design Engineers shall accept responsibility for all aspects of their design and inspections
associated with their design. The Design Engineer must be in good standing and
registered with the Engineers and Geoscientists BC (EGBC) and be currently practicing
in the appropriate engineering discipline. Additionally the Engineer’'s Firm must have a
Permit to Practice from EGBC. By way of the Design Engineer's seal and Permit to
Practice number they are certifying that the works have been designed and inspected to
good engineering standards and in accordance with the latest edition of the City of Salmon
Arm Design Criteria Manual, Standard Drawings and Specifications adopted by the City
of Salmon Arm. All submissions including drawings, reports, calculations, cost estimates,
inspection reports or other such information as required are to be submitted under the
Design Engineer’s seal and signature.
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2.0

PRE-DESIGN, DESIGN and CONTRACT ADMIN

2.1 Legal Surveys

Project legal survey and preparation of plans for registration at the Land Title Office, shall
be completed by a registered British Columbia Land Surveyor (B.C.L.S).

All project legal survey plans prepared by a B.C.L.S shall be submitted in electronic format.

2.2 Design Surveys

Surveys shall be conducted in a manner so as not to create a nuisance to traffic or the
general public. The permission of registered property owners is required before entering
private property.

All elevations shall be referenced to Geodetic Survey of Canada (GSC) datum.

All drawing coordinates shall be consistent with established survey coordinates to the
City’s benchmark system.

2.3 Geotechnical Report

2.3.1

Where a geotechnical engineering review is required in accordance with the provisions
contained in this bylaw or by the Approving Officer, the Owner/Developer shall appoint a
qualified Professional Engineer or Geoscientist to complete a geotechnical investigation
and report addressing the potential areas of concern as listed below and as required.

The City requires that all works and services installations shall have a level of safety for
any and all geotechnical failures with a 10.0% probability of failure occurring in a 50 year
period (a return period of 1:500 year), or the prevailing standard as set by the B.C. Building
Code, whichever is more stringent.

The geotechnical report must clearly state that the land is safe for the intended purpose
and that the City of Salmon Arm may use and rely on the findings and recommendations
contained in the report.

The Owner/Developer shall be responsible for completing the recommended
improvements prior to Subdivision or Development and/or may be required to register a
Section 219 Restrictive Covenant.

Category A - Building foundation design and site drainage

The design engineer shall undertake field investigations for the purpose of
classification of the native soils in the laboratory. Where groundwater is prevalent the
depth of the groundwater table shall be determined.

All necessary test pits or boreholes shall be logged and locations accurately shown on
a site plan and attached as an addendum to the report.

The details and results of the laboratory analysis is to be provided in the report. In
addition, the engineering properties of the subsoils must also be provided.

The engineer must review the site and provide a detailed assessment and
recommendations for the items below. Where recommendations vary from B.C.
Building Code requirements a Section 219 covenant must be registered on title to
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2.3.2
1)

2)

2.3.3

ensure compliance with geotechnical report and future related works shall be
supervised by a qualified engineer.

a) General grading and site preparation;

b) Ground preparation for foundation/crawl spaces;

c) Design specifications for any retaining walls to be constructed;

d) Foundation perimeter, roof and general site drainage including a recommendation
on connecting roof leader drainage to the storm sewer where necessary;

e) Frost protection for foundations, and

f) Provide general comments on the constructability of the proposed development
and make any additional recommendations deemed necessary to meet the
prescribed level of safety.

Category B - Pavement Structural design for private access corridors and public roads

The engineer must complete field investigations, laboratory analysis and reporting as
noted in Category “A”, Items 1 and 2.

The engineer must complete pavement evaluation and design based on the AASHTO
guide (latest version) based on a 25 year design life. The pavement structure design
must be no less than that recommended in accordance with the provisions contained
in this bylaw.

The report must provide detailed recommendations on the following:

a) Subgrade preparations;

b) Sub-base, base and asphalt construction methods;

c) Construction of sidewalks and curb & gutter, and

d) Trench excavation and backfill within road allowances and statutory rights-of-way.

Category C - Landslide Assessments for Proposed Development

Where a geotechnical engineering report in reference to a potential land stability risk is
required by the Approving Officer, for subdivision approval, issuance of a development or
building permit, the report must be conducted in accordance with the “Guidelines for
Legislated Landslide Assessments for Proposed Residential Development in British
Columbia” as prepared by the Association of Professional Engineers and Geoscientists of
BC, as amended.

The Geotechnical Engineer shall provide an APEGBC Appendix D: Landslide Assessment
Assurance Statement with the submission of each report and with any revised report.

2.4 Flood Risk Assessment

Where an engineering report in reference to a potential flood risk is required by the
Approving Officer, for subdivision approval, issuance of a development or building permit
or for a flood plain bylaw exemption, the report must be conducted in accordance with the
“Professional Practice Guidelines — Legislated Flood Assessments in a Changing Climate
in BC” as prepared by the Association of Professional Engineers and Geoscientists of BC,
as amended.

2.5 Traffic Impact Analysis
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Where a Traffic Impact Analysis (TIA) is required by the Approving Officer, for rezoning
or subdivision approval, the Owner/Developer shall appoint a qualified Professional
Engineer to complete a TIA and report.

The Terms of Reference for the TIA shall be prepared by the Engineer and submitted to
the City for approval prior to proceeding with the TIA. A sample Terms of Reference can
be obtained from the City’s Engineering Department.

2.6 Qualified Professional Engineer

Where works and services are required in accordance with the provisions contained in this
bylaw, the Owner/Developer shall appoint a qualified Professional Engineer hereinafter
referred to as the Consulting Engineer, to undertake all project engineering survey, design,
field reviews and record drawings in accordance with the provisions of this bylaw. The
Owner/Developer shall provide a confirmation of Professional Assurance, Certificate
Schedule ‘C’, F-10 signed by a Professional Engineer

Proof of Engineers Professional Liability Insurance (Errors and Omissions) shall be
provided for all projects where the cost of the works and services exceeds One Hundred
Thousand Dollars ($100,000.00)

2.7 Design Drawing Submission

The design drawing submission shall be provided electronically in pdf format and shall
also include the following:

e Two (2) complete sets of ANSI ‘D’ or ARCH ‘D’ size design drawing prints (See
Section 2.8), date stamped, sealed and signed by a Professional Engineer, for
approval. All design drawings shall be submitted in the City of Salmon Arm standard
format as shown in the Specifications Drawings. Additional sets of drawings are to be
submitted upon request at the Owner/Developers cost

e Design sheets and calculations for proposed storm and sanitary sewer installations.

e Construction estimates for (a) off-site works and services and (b) on-site works and
services shall be submitted with the design drawings. These construction estimates
shall be prepared in a City of Salmon Arm format and shall reflect current construction
costs in Salmon Arm and shall be signed and sealed by a Professional Engineer.

e PDF copies of the approved Hydro, Telecommunication, Natural Gas and CATV
servicing drawings.

e Provincial Health Certificate to Construct Water Works for water works installations
(This is generally received directly from IHA but if not received, will be requested from
the Engineer).

2.8 Design Drawings

A description of each of the most commonly required drawings is included below which
includes a general guideline of the information to be included on each drawing.
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2.8.1 Submission Set

Where applicable the following design drawings shall be submitted:

Project Cover Sheet / Key Plan — Shall indicate the Designers Name, Address,
telephone and Fax Number, the City’s Project Number, the Site Location, the Legal
Description of the properties involved, and an Index of the Design Drawings.

General Notes & Details — Road cross sections on profile drawings, all other
miscellaneous details on plan drawings.

General Arrangement Plan — shall be a plan view drawing(s) at 1:1000 scale or 1:500
as appropriate, showing all existing and proposed infrastructure (including private
utility company servicing and street lighting)

Sanitary Drainage Plan — shall indicate proposed drainage boundaries for each pipe
reach and their associated area, design flow/unit, population/unit. All external flows
and future flows shall be indicated. Plans shall show basic lot information and all
sanitary related infrastructure.

Storm Drainage Plan — Shall indicate existing and proposed drainage boundaries for
each pipe reach and their associated area and runoff coefficient. All external flows
and future flows shall be indicated. Plans shall show basic lot information, existing
contours, proposed grading and all storm related infrastructure.

Plan and Profile Drawings — shall contain plan view (top) and profile (bottom) at 1:500
horizontal, 1:50 vertical, road design including curb and gutter, sidewalks and other
related surface works, storm and sanitary sewers, service connections and related
appurtenances, waterworks, service connections, fire hydrants and related
appurtenances. Pipes and manholes shall be drawn at actual size in profile and
hatching shall distinguish between water, sanitary and storm. Pipe widths shall be
shown in plan view for pipes 600mm in diameter and larger and in profile view for all
pipe diameters.

Grading Plan — shall thoroughly detail any changes to existing grading both on-site
and off-site. The plan shall provide adequate information to confirm overland flow
patterns and routes, conformity to City design standards, impacts to adjacent lots, and
constructability of lot (refer to Section 3.2.1). Pre-grade values shall be provided for
lots that are less than three (3) times the minimum lot sizes. Pre-grade values are the
depths below final grade that lots/roads should be left at pre-development to account
for excavation spoils during construction bringing the site up to the final approved
grade.

Pavement Marking and Signage Plan — shall indicate all required pavement marking
and signage including all required layout dimensioning.

Utility Coordination Plan — shall indicate locations of all shallow utilities (hydro, tel,
cable, gas), road crossing locations and all above ground appurtenances such as
pedestals, transformers, street lights, manholes, hydrants, street trees, inspection
chambers, etc.
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2.8.2

2.8.3

¢ lllumination Plan — shall indicate lamp locations, lamp (LED) types, spacing, areas of
illumination and calculations. lllumination plan may require an exclusive site plan or
may be included on General Arrangement Plan, depending on complexity of proposed
work.

e Erosion and Sediment Control Plan — shall indicate all erosion and sediment control
infrastructure and appurtenances (refer to Section 3.1).

e Landscaping and Irrigation Plan — shall indicate the location of the irrigation system
and appurtenances as well as any proposed plantings (refer to Section 10.0).

e Lot Grading Plan (Building Permits) — shall thoroughly detail any changes to existing
grading both on-site and off-site and any deviations from the approved grading plans.
The plan shall provide adequate information to confirm overland flow patterns and
routes, building elevation, conformity to City design standards, impacts to adjacent
lots, driveway slopes, boulevard slopes, and constructability of lot (refer to Section
3.2.1).

Where colours are used on drawings, they should conform to best practices (sanitary is
red, storm is green, water is blue).

Existing Information

Existing information shall be illustrated with grayed back line work and/or dashed line
types.

Drawing Scale

The scale of all design drawings with exception of the general arrangement drawing shall
be 1:500 Horizontal, 1:50 Vertical. Any deviation shall be first approved by the City
Engineer.

2.9 Design Drawing Approval

2.10
2.10.1

City review and acceptance of Engineering Plans does not confirm the accuracy or
adequacy of the design; nor does the City accept responsibility for any damages or costs
incurred due to errors, omissions, or deficiencies in the design or location of any existing
or new works and services.

Pre-Construction Requirements
General

No construction shall occur unless and until engineering drawings have been accepted by
the City. Such acceptance is indicated only by the signature of the City Engineer, or
authorized delegate on the submitted design drawings and completed Permission to
Construct, Schedule ‘C’, Form F-1. These drawings shall be referred to as the “CSA
Approved Design Drawings”.
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2.10.2 Documentation

The Owner/Developer shall provide the following documentation after acceptance of the
Engineering Submissions and before commencing any works within City of Salmon Arm
rights of way as follows:

A signed and sealed Servicing Agreement where required by the City Engineer.

Proof of Insurance in accordance with the terms and conditions provided in the
Servicing Agreement, naming the City of Salmon Arm as an ‘Additional Insured’.

Performance Security equal to 125% of the estimated off-site servicing costs (cash
or clean irrevocable letter of credit).

Professional Assurance Certificate, Schedule ‘C’, Form F-8, signed by a
Professional Engineer.

A copy of the Work Safe BC ‘Notice of Project’ and ‘Letter of Good Standing’
Prime Contractor Pre-construction Form, duly completed.

A testing schedule for quality control of the constructed works including the name
of the testing agency and the contact person.

Outside Provincial and Federal Resource Agency approvals obtained (Ministry of
Transportation, Ministry of Environment, Ministry of Health, Department of Fisheries
and Oceans, etc.), where applicable.

2.11 Post Construction and City Acceptance

2.11.1 Construction Completion Report

Following completion of the works and services, the Consulting Engineer shall submit an
electronic construction completion report to the City Engineer that contains the following
documentation:

Certificate of Inspection, Schedule ‘C’, Form F-2, signed and sealed by the
Consulting Engineer.

Inspection Records, including photos.

Complete Materials and Performance Testing Report for all construction work (i.e.,
earthwork compaction, asphalt marshal/compaction densities, concrete testing,
sewer leakage and pressure test, etc.) and (water system leakage and pressure
test, bacteriological test results and certification in accordance with
Flushing/Testing/Disinfection Report, Schedule ‘C’, Form F-11). All materials
testing reports shall be sealed and signed by a professional Engineer certifying
that all works tested meet and/or exceed the requirement of this bylaw;

Fire Hydrant Flow Testing, Colour Coding and Stamping will be completed by the
City’s Utility Department, at the Owner/Developer’s cost.
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211.2

2113

2114

o Hydro, Telecommunications, Natural Gas and CATV acceptance letters of the
completed work;

o Permit from Technical Safety BC for the completed streetlight/electrical system
(this must be submitted within three (3) months of installation);

¢ [HA Construction Permit issued under Section 7 of the Drinking Water Protection
Act;

e Signed ‘Certificate of Reinstatements’ from registered property owners where
works have been undertaken on private property.

¢ Confirmation that all residents who have been directly affected by the works have
been notified of the project completion and given the City’s contact information
should issues arise.

e Utility videos, complete with inspection report for all new sanitary and storm sewer
installations;

e Confirmation that Canada Post has been notified of the completed
subdivision/development;

o Certification that the rough lot grading has been completed to within +/- 100 mm
of the approved final pre-grades;

Substantial Completion

On completion of the Works and Services the Owner/Developer shall notify the City
Engineer. The City Engineer, upon receipt of the notice and bound completion report
prepared by the Consulting Engineer, shall inspect the Works and Services and, if
necessary, issue a list of deficiencies that must be corrected. If the City Engineer
determines the works and Services can be put into service and are substantially complete,
a Certificate of Substantial Completion, Schedule ‘C’, Form F-4 shall be dated and issued.
At this time monies held by the city shall be released, less 10% of the total cost of the
Works and Services as a maintenance holdback and deficiency bonding as noted in
Section 2.11.3.

Deficiencies

Any deficiencies identified upon substantial completion shall be bonded in the amount of
two (2) times the value of the deficiencies. Upon correction of the deficiencies, to the
acceptance of the City Engineer, a Certificate of Completion, Schedule ‘C’, Form F-5 shall
be dated and issued and the deficiency portion of the maintenance holdback released.

Record Drawings:

At the conclusion of the project, and prior to release of the Owner/Developers Performance
Security, the Owner/Developer shall submit one (1) set of Record Drawings which have
been revised, sealed and signed by a Professional Engineer, to illustrate the recorded
works, plus an electronic copy containing the record drawings in AutoCAD DXF format
and PDF format.
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2115

2.11.6

211.7

Record drawings, means design drawings sealed by a Professional Engineer to reflect
design changes made during construction. These drawings are intended to incorporate
addenda, change orders and other significant design changes and site instructions. These
drawings must be signed, sealed and dated by the professional Engineer who assumes
overall responsibility for the construction and must be provided whether private contractor
or City crews installed the work.

Record Drawings shall indicate the installed location for Hydro, Telecommunications, Gas,
CATV and Street Lighting mains and servicing.

Utility Service Cards

Utility Service Cards shall be submitted in accordance with Specification Drawing No. SC-
1 indicating the exact location and size of the water, sanitary and storm services, the lot
and plan number, the street name, civic address, north arrow, lot lines, dimensions and
bearings. Utility Service Card shall be submitted for each lot created by subdivision and/or
the Development at the time of submission of the Record Drawing and must be provided
whether private contractor or City crews installed the work.

UTM 11 coordinates are to be provided for water service curb stop, sanitary service
inspection chamber and storm service inspection chamber, in addition to dimensions to
property lines and/or property pins.

Utility Service Cards shall be submitted in PDF format with one (1) PDF file for each parcel.
The file names shall follow the City standard format of all capitals, full road name, no use
of suffixes on road number (ie 3200 3 STREET NE).

Submission Deadlines

All record drawings and utility service cards shall be submitted to the City within 90 days
of issuance of a ‘Certificate of Substantial Completion’ to the Owner/Developer, otherwise
the City may, at their discretion, proceed with preparation and completion of the
aforementioned information at the cost to the Owner/Developer

Final Acceptance

The City Engineer will release the maintenance holdback, less the cost of any repairs
chargeable to the Owner/Developer, upon expiration of the maintenance period when so
requested by the Owner/Developer. Upon release of the maintenance holdback the City
Engineer will issue a Certificate of Final Acceptance, Schedule ‘C’, Form F-6
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3.0

SITE PREPARATION AND EARTHWORKS

A. DESIGN CRITERIA

3.1 Erosion and Sediment Control (ESC)

3.1.1

3.1.2

3.1.3

Erosion and Sediment Control Drawings

Erosion and Sediment Control Plans will be required as part of the submission set for all
subdivision and development proposals where ground disturbance is required. Plans will
be designed using Best Engineering Practices to protect adjacent properties and City
Infrastructure from adverse effect of erosion and/or sediment deposition to the satisfaction
of the City Engineer.

The Erosion and Sediment Control plan should seek (i) to protect the soil surface from
erosion where possible and (ii) capture all sediment on-site during each phase of the
construction project. This includes requirements to control the amount, water quality, and
velocity of runoff to ensure that no excessive sediment laden water is discharged, either
directly or indirectly, into the City Drainage System or into the watercourses.

Process

A Professional engineer must review, sign, and seal the ESC plan to confirm the plan
complies with the applicable City requirements and is consistent with the Federal Land
Development Guidelines for the Protection of Aquatic Habitat. 2003.

All ESC facilities and works described in the plan must be installed, constructed, and
operational in accordance with the approved ESC drawings before any clearing or
Construction Works begin.

ESC measures shall be inspected at minimum once a week and before and after every
maijor rainfall. The record of site inspections shall be available to the City upon request.

ESC measures shall not be removed until all disturbed or exposed soil areas are re-
vegetated or stabilized.

ESC measures may require modification as development progresses. Modifications shall
be approved in advance by the City Engineer.

ESC Plan Requirements

An erosion and sedimentation control plan must contain sufficient information to describe
the site development, the proposed impacts, and the system(s) intended to control erosion
and prevent offsite damage / impact from sedimentation. The plan must include:

.1 Contact information / ownership form and a 24 hour emergency contact phone
number for the Professional Engineer and Environmental Monitor responsible for the
site;

.2 A site location map attached with location and width of existing or proposed
access(es) to the property;
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3

Property lines and other legal designations of the subject property with location(s) of
any existing/proposed lots, buildings, services, or connections to existing services
from the site;

Erosion and Sedimentation Control (ESC) details (as noted below) that emphasize
use of erosion source control as the primary method for dealing with erosion and
sediment runoff. Design specifications for ESC facilities must comply with the
requirements of the DFO Land Development Guidelines for the Protection of Aquatic
Habitat 2003; and

Primary erosion and sediment site source controls including: the location of sediment
control ponds that are designed to comply with DFO Site Runoff Water Quality
Requirements; location of outfalls and appropriate mitigation controls; proposed
contours and drainage flows; Gravel pads at all access points; location of silt fences;
location of soil stockpile areas (to be covered up); location of perimeter and infiltration
ditches; location of watercourse setback area and watercourses or water bodies; and
temporary fencing around designated protection areas.

3.1.4 ESC Best Management Practices

The following is a list of minimum source controls and best management practices required
for each site and/or lot where applicable:

A

A gravel access pad (4.5 m wide and comprised of a minimum of 6 inches depth and
100 mm diameter angular rock) for each proposed lot at the point of entry onto the
lots from the roadway. They shall be constructed and maintained to minimize the
migration of sediment onto the roadways.

Physically mark clearing boundaries on construction sites and ensure temporary
fencing is placed around the watercourse protection areas and any designated
environmentally sensitive areas or features, as determined by the Professional
Engineer or the City of Salmon Arm.

Install and maintain perimeter ditches, swales, and interceptor ditches on plans that
divert runoff away from cleared areas during phased approach and divert runoff into
staged primary and auxiliary sediment traps or sediment ponds where appropriate,
prior to discharge off site.

Install and maintain filter fabric bags or equivalent inside any catch basins, on all road
frontage catch basins and lawn basins collecting runoff from the construction site.

Vehicle/machinery access to and from the lot(s) shall be limited to the access pad,
staging area, or prepared working road to minimize soil disturbance.

Roadways (fronting the respective lots) are to be swept free and cleaned on a regular
basis (once a day or more frequently during rain events). Flushing of the roadway is
prohibited.

Excavated/imported soils are not to be stockpiled/unloaded on road allowances,
curbs, or sidewalks and if soils are stockpiled within the boundary of the lot, then the
stockpiles shall be covered with polyethylene sheeting and weighted down. Breaks in
the cover should be repaired immediately.
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.8 Sediment laden water that shall be removed by ESC measures, or pumper truck and
shall not be released into City Facilities.

.9 Temporary graded areas, such as housing lots, must be protected from erosion
through the use of straw, mulch and/or polyethylene tarps in non traffic areas and a
gravel cap in zones of construction traffic where disturbed soils will be exposed for
greater than three (3) months.

.10 Final graded or landscaped areas must have the appropriate permanent surface
protection or landscaping in place as soon as possible.

.11 Where slopes exceed five percent, or where soil types consist predominantly of clays
or fines, surface protection must be used from October 15th to May 15th or when rain
events are expected.

.12 All bare and exposed areas that will be left dormant for longer than three (3) months
are to be seeded and stabilized with native vegetative species prior to October 15th
where possible.

.13 Every construction site where an ESC Plan has been issued must have a waterproof
copy of the emergency contact information for the site owner, the designated
professional engineer, and the designated contract administrator for the site in a
location visible from outside the construction site, for the duration of the construction
project.

3.2 Site Grading

3.2.1

3.2.2

3.2.3

Site Grading Plan

A site grading plan shall illustrate final road and lot grading, lot access locations and
grades. Site grading plans shall include, but not be limited to, existing contours,
existing/proposed elevations, building envelope with proposed grades, building grades
such as minimum/maximum finished floor elevations, lot slopes, location and extent of
retaining walls, fencing, swales, control/containment of surface water, seasonal and
permanent watercourses, vegetation, top and bottom of bank, bedrock outcroppings,
overland flow routes, location and grading of statutory right-of-ways, cut/fill areas, areas
of fill that exceed 1.0 meters in depth, limits of engineered fill, safe building setbacks
(where required) and any other information as deemed necessary.

Low Points

Any ultimate low point in the roadway shall have provisions for safe overland flow to protect
major flow routes.

Overland flow routes

Overland flow routes are to be designed as per criteria in Section 7.11 and detailed on the
Site Grading Plan.
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3.2.4 Cutffill plan

3.2.5

3.2.6

3.2.7

Cut Fill Plan is to be provided prior to the start of earthworks where cuts/fills are over 1.0
meters and on all developments within the Hillside Development Area as defined in
Schedule A, Map 1. Large cutffills to achieve flat yards are discouraged and will not be
permitted in developments within the Hillside Development Area.

Slope

Maximum allowable slope shall be 3:1, unless a Geotechnical report prepared by a
qualified Professional Engineer has been provided which provides assurance of the slope
stability for the proposed grading.

Minimum allowable slope shall be 2.0% for grassed areas and 0.5% for hard surfaces.

Lot Grading Plans

Lots grading plans are required for all development and building permits unless exempted
by the City Engineer. Lot grading plans shall detail the location of any development and
indicate the type of dwelling if applicable (front walk-out, rear walk-out, etc.). Plans shall
thoroughly detail any changes to existing grading both on-site and off-site and any
deviations from the approved grading plans. The plan shall provide adequate information
to confirm overland flow patterns and routes, building elevation, conformity to City design
standards, impacts to adjacent lots, driveway slopes, boulevard slopes, and
constructability of lot.

All lots shall be graded to drain away from building foundations. Sheet drainage of runoff
onto City property is encouraged (as opposed to point loading).

Swales

Swales along rear, front and side yards shall be used in conjunction with lot grading to
protect the subject property from uphill drainage and protect downstream properties from
site drainage.

Swales capturing drainage from two or more lots shall be protected by:

o Aregistered easement in favour of all upstream properties if contributing drainage
is from private property.

e A Statutory right-of-way In favour of the City if contributing drainage is from public
and private properties or from private properties.

Grass swales shall be graded at a minimum of 1.0%. Concrete swales shall be graded at
minimum 0.5%

Swales shall be at a maximum depth of 0.7 meters.
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3.2.8

3.2.9

3.2.10

Retaining Walls

Retaining walls shall be detailed on lot grading drawings with existing and proposed
grades and any related cut/fill slopes.

Retaining walls over 1.2 meters (4 feet) in height shall be designed by a professional
engineer under City permit.

Private retaining walls shall not be constructed on City Boulevard or statutory right-of-
ways.

Retaining walls shall not be used to support public infrastructure where a reasonable
alternative exists, unless otherwise approved by the City Engineer.

Statutory Right-of-ways

Statutory right-of-way must be graded to provide reasonable access for maintenance
equipment.

Rough Grading

Rough grading and retaining as detailed on the site grading plan shall be completed by
the owner/developer prior to the subdivision approval. Rough grading shall be completed
within +/- 100mm of the final approved pre-grade.

3.3 Site Restoration

3.3.1

3.3.2

3.3.3

Restoration of Public Property

All offsite disturbed areas shall be restored to existing condition or better to the satisfaction
of the City Engineer.

Restoration of Private Property

All disturbed areas on private property shall be restored to existing condition or better to
the satisfaction of the property owner. Owner/developer to make all reasonable attempts
to obtain written acceptance of restoration from each affected property owner. In the case
of a dispute, the City Engineer will have ultimate approval of restoration works.

Restoration of Site

Site shall be restored as per the requirements of the approved Erosion and Sediment
Control Drawing (refer to Section 3.1), or where there is not an approved Erosion and
Sediment Control Plan, landscape as per the requirements in Section 10.0.

MATERIALS

Site Preparations and Earthworks materials shall be supplied in accordance with Schedule
D — Approved Materials List
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C. CONSTRUCTION

Site Preparation and Earthwork Construction shall be in accordance with Master Municipal
Construction Documents (MMCD) Platinum Edition Volume 2 (The MMCD Association,
2009) as amended and Schedule B — Part 3.

D. TESTING

Site Preparations and Earthwork Testing shall be in accordance Master Municipal
Construction Documents (MMCD) Platinum Edition Volume 2 (The MMCD Association,
2009) as amended and Schedule B — Part 3.
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40 ROADS

A. DESIGN CRITERIA
4.1 General

Where the provisions of the Subdivision and Development Servicing Bylaw No. 4293
require the construction of roads, the applicant shall construct the roads consistent with
the regulations, standards and specifications set out in this schedule.

4.2 Approval Drawings

Engineering drawings showing detailed design of roads shall be submitted to the City
Engineering Department for approval prior to commencement of construction. These
drawings shall show existing ground line and proposed alignment and grade of the roads,
horizontal and vertical curve information and all other details as may be required. Grades
shall be given at all changes in vertical and horizontal alignments for centreline and gutter
lines. Elevations shall be shown on the drawings at all changes in vertical alignments and
at regular station.

Curb Return profiles required for all radial installations.
4.3 Geotechnical Evaluation

The applicant shall be responsible for engaging the services of a qualified Geotechnical
Engineer to investigate surface and sub-surface conditions within the proposed
subdivision/development. The Geotechnical Engineer shall prepare a report outlining his
finds and shall provide clear, definitive recommendations on the geometry and placement
of fill sections, compaction requirements over and above those stipulated in this bylaw, cut
slope geometry, pavement structures for roads, and any other geotechnical issues
affecting road construction within the proposed subdivision/development.

4.4 Road Classification

The roads shall be designed in accordance with the road classification specified by the
City of Salmon Arm in the Letter of Preliminary Subdivision Review and shall conform to
the provisions of the City of Salmon Arm ‘Official Community Plan’.

4.5 Design Speed
Design speeds shall be as listed below unless otherwise approved by the City Engineer.

Major Local Roadway 50 km/h  (Directly connects to a Connector Road)
Minor Local Roadway 40 km/h  (Connects to Local Roads only or cul-de-sacs)

Town Centre 40 km/h
Industrial Roadway 50 km/h
Collector Roadway 70 km/h
Arterial Roadway 80 km/h
Hillside Local 30 km/h
Hillside Collector 50 km/h
Hillside Arterial 60 km/h
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4.6 Right of Way Widths

4.6.1 Standard Right-of-way Widths
Right of way width will be as noted in the applicable roadway cross-section
4.6.2 Additional Right-of-way Width
Additional width may be required where necessary to permit turn lanes, round-abouts,
bike lanes, or pathways.
4.6.3 Reduced Right of Way widths
Reduced Right of Way widths may be considered where one or many of the following
conditions exist:
Adjacent constraints such as CPR right of way or Indian Reserve;
Cul-de-sacs or other low volume roadways;
Historical reductions existing along roadways (variances); or
Where there will be future dedication on adjacent property.
4.6.4 Corner Cuts
Corner cuts are required to be 3.0 meters x 3.0 meters on local streets and 5.0 meters x
5.0 meters on collector and arterial streets, at all street intersections. Additional dedication
may be required to accommodate a Round-about.
4.7 Lanes

New lanes are discouraged, but may be permitted under special circumstances with
approval from the City Engineer. Lanes within existing rights-of-way shall conform to
Specification Drawing No. RD-12a. New lanes shall conform to Specification Drawing No.
RD-12b.

4.8 Cross-Sectional Elements

4.8.1

4.8.2

Road Cross-Section

Roads shall be constructed to the dimensions specified on Specifications Drawings No.
RD-1 through RD-16.

Road Structure

The road structures indicated on Specification Drawings No. RD-1 through RD-16 is the
minimum acceptable road structure.

A Professional Engineer, registered in the Province of British Columbia, shall confirm that
the road structure indicated on the specification drawings is capable of supporting the
proposed loading for a 25 year lifespan, or recommend a more stringent road structure
where conditions warrant.

Minimum cross slope of installed gravels shall be 3.0% unless otherwise approved by the
City Engineer.
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4.8.3

48.4

4.8.5

4.8.6

4.8.7

Base gravels shall daylight on all roadways without a municipal storm system or subdrains
shall be provided. Where a low point exists on a roadway, subdrains shall be installed for
a minimum 5m distance upstream and be connected into the low point catchbasins to
allow proper drainage of base gravels into the municipal stormwater system. In other
cases, subdrains may be required by the City Engineer in addition to the municipal storm
system, where adverse geotechnical conditions warrant the installation.

Boulevards

Boulevards are to be graded towards the street line including any driveway entrances, or
hydraulic capacity calculations for the roadway will be required.

When Boulevard landscaping and irrigation is required the owner/developer shall prepare
a landscaping and irrigation design drawing, in accordance with Section 10.0.

Bike lanes

Bike lanes shall be provided in locations noted in the City of Salmon Arm ‘Official
Community Plan’ and shall be constructed to the specifications indicated on the applicable
Road Cross-Section design drawing.

Ditches

Ditches shall be required on all high sides of Rural Roads and shall be of appropriate
depth to drain the roadway base. Ditches may be required on the low side of rural
roadways where roadway base drainage cannot be accommodated with existing
topography.

Sheet drainage is preferred; point source loading may be permitted when outlets into an
approved existing drainage route.

Ditches shall be vegetated or otherwise protected from erosion. Refer to Section 3.1.

Curb and Gutter

Concrete Curb & Gutter shall be constructed in accordance with the cross-sections
illustrated on Specification Drawings CGS-1, CGS-2 and CGS-3, for the applicable road
cross-section.

Sidewalks and Multi-use Paths

Concrete sidewalks shall be constructed in accordance with Specification Drawings No.
CGS-4a and CGS-4b and shall be designed using best practices meeting the
specifications outlined in the latest edition of the British Columbia Active Transportation
Design Guide where possible.

Let downs shall be constructed as per CGS-5 and CGS-6.

Sidewalk shall be 150mm thick in all residential areas and 180mm thick in all commercial
areas.

Multi-Use Paths to be constructed in accordance with Specification Drawing No. CGS-8.

The maximum and minimum grades for sidewalks and multi-use paths shall not exceed
the maximum and minimum road grades.
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4.8.8

4.8.9

4.8.10

4.8.11

4.8.12

Sidewalks and multi-use paths and adjacent appurtenances must be designed and
constructed to permit snow clearing equipment to pass through uninhibited.
Walkways

Concrete walkways shall be constructed in accordance with Specification Drawings No.
CGS-7.

Walkway let downs shall be constructed in accordance with Specification Drawing CGS-
6 and provided at all road intersections, walkways and mailbox locations.

The maximum grade for walkways shall be 15%. Although discouraged, concrete stairs
may be considered where walkways must exceed 15% as approved by the City Engineer.
Refer to Section 4.8.10.

Where a change in direction occurs in a walkway, provisions must be made in the design
and construction to permit snow clearing equipment to pass through uninhibited.

Crosswalks

Crosswalks within the Town Centre Development Area shall be thermoplastic crosswalk
surfaces in accordance with the approved materials list.

Stairs

Prior to authorizations of concrete stairs, alternate walk routes must be submitted for city
review and approval. Only where other acceptable walk routes are not available, will the
installation of stairs be considered. In all cases, concrete stairs must conform to B.C.
Building Code and in accordance with Specification Drawing No. RS-1 and RS-2. Advance
warning signage shall be placed at both ends of stairways.

Stairway landings shall not exceed 2% grade in any direction.

Handrails shall be installed on the concrete stairs in accordance with Specification
Drawings RS-1 and RS-2.

Pathways and Trails

Pathways and Trails are to be dedicated and installed at the direction of the City Engineer
in locations identified in the Official Community Plan. The exact location shall be
negotiated through the detailed design process. Trail type to be specified and constructed
in accordance with Greenways Strategy “Weave it Green”. Pathways and Trails shall be
constructed in accordance with Specification Drawings No. CGS-8 through CGS-12.

The maximum grade for pathways shall be 20%. Prior to the authorization of stairs,
alternate walk routes must be submitted for City review and approval. Only where other
acceptable walk routes are not available, will the installation of stairs be considered. In all
cases, stairs must be built to B.C. Building Code. Refer to Section 4.8.10.

Canada Post Boxes

Location of Canada Post mailboxes shall be shown on the design drawings as confirmed
with Canada Post and be acceptable to the City Engineer.
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Mailboxes locations shall be located in the boulevard adjacent to side lots, have sidewalk
access and be in well lit areas, where possible.

4.8.13 Transit Bays

Transit bays shall be constructed at locations determined by the City Engineer.
Specifications are available upon request.

4.8.14 Parking Bays

Parking bays are required on Urban Collector Roads where adjacent to medium and
high density residential, Institutional or Commercial zoned properties in accordance with
Specification Drawing RD-3.

4.8.15 Sign Post Bases

Sign Post Bases shall be installed in accordance with Specification Drawing SP-1.
4.9 Alignment Elements

The design of road (vertical and horizontal) alignments shall be in accordance with the
Transportation Association of Canada manuals; Geometric Design Guide for Canadian
Roads and Urban Supplement to the Geometric Design Guide for Canadian Roads, as
amended. Where there is a discrepancy between the guidelines and the parameters
below, the bylaw value shall be used unless otherwise approved by the City Engineer:

Design Speed (Km/h)

Design Parameter

30 40 50 60 70 80

Minimum Radii 2% Super El. 30 65 115 185 290 400

4% Super El. 20 45 80 130 200 280

6% Super ELl - - - - - 250
Maximum Superelevation 4% 4% 4% 4% 4% 6%
Minimum Gutter Grade 0.7% 0.7% 0.7% 0.7% 0.7% 0.7%
Minimum Centreline Grade 0.5% 0.5% 0.5% 0.5% 0.5% 0.5%
Maximum Centreline Grade 12.0% 12%* 12%** 10.0% 10.0% 8.0%
Maximum cul-de-sac grade 6% 6% 6% 6% 6% 6%
Minimum Crest (K) *** 2 4 7 15 22 35
Minimum Sag (K)*** 4 7 11 20 25 30
* 6% Town Centre
** 8% Industrial

*k*k

May be reduced approaching a stopped condition
4.9.1 Cross Slopes

Cross slopes shall be 2.0%, except at intersection and horizontal curves where approved
by the City Engineer.
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410 Intersection Design
4.10.1 Round-Abouts
The use of a round-about is encouraged over the use of a stop-controlled intersection or
traffic lights. A round-about shall be designed using best engineering practice. A
conceptual design shall be submitted to the City along with a design brief for approval
prior to commencing detailed design.
4.10.2 Maximum Grade
The maximum grade for minor roads entering an intersection shall be +/-2% for a distance
of 15 metres from the edge of pavement to the point of intersection of the vertical curve
(without a stop condition) or +/- 3% for a distance of 15 metres from the stop bar to the
point of intersection of the vertical curve.
4.10.3 Angle
Intersections shall meet substantially at right angles (between 70 degrees and 110
degrees)
4.10.4 Curb Returns
The following minimum curb return radii shall apply:
Road Classification Specification Drawing Curb Return Radii
18 m R/W Urban RD-1 7.5m
20 m R/W Urban RD-2 7.5m
20 m R/W Collector RD-3 11.0m
25 m R/W Arterial RD-4 11.0m
20 m R/W Rural RD-5 13.0m
Curb return design information is required to be shown on design drawings (i.e. gutter
grades and elevations, direction of drainage, etc.). Curb returns shall be designed to avoid
conflict with wheel paths, utility manholes, water valves, street lights, power poles, etc.
411 Cul-De-Sacs
4.11.1 General
Cul-de-sac streets should be avoided unless topographic or surrounding land constraints
make continuation or projection of conventional roadways impractical.
4.11.2 Grading
Cul-de-sac design shall conform to Specification Drawing No. RD-10 and RD-11. Cul-de-
sacs should be graded towards the street where possible or designed such that surface
drainage has a suitable overland flow route.
4.11.3 Driveways

Driveways on cul-de-sacs shall be 4.0m wide, within City Right-of-Way as measured along
property line unless adequate snow storage can otherwise be provided. Driveway
locations shall be shown on design drawings. Driveways shall be paired at property lines.
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4114

412

413
4.13.1

4.13.2

4.13.3

A statutory Right-of-way may be required to accommodate snow storage where space is
limited.

Length

Cul-de-sac dead end roads shall not exceed 160 meters in length in Urban, Town Centre
and Industrial Development Areas and 300 meters in length in Rural Development Areas.
The measured length shall be along centreline from the centre of the first intersection
having access from two alternate routes to the centre of the cul-de-sac. At the discretion
of the City Engineer, a ‘T’ Turn Around (Specification Drawing No. RD-13) may be
permitted for lanes and temporary dead ends for streets where subdivision/development
is phased; however, provision must be made for snow storage.

Pavement Marking and Signage

A Pavement Marking and Signage drawing shall be provided with the design drawings.

Regulatory and information signs and pavement markings shall be supplied and installed
in accordance with the latest version of the City of Salmon Arm’s Pavement Marking and
Signage Plan and as per TAC guidelines at the owners/developers full cost.

Sign Post Bases shall be in accordance with Specification Drawing No. SP-1.
Access

Driveways

Standard driveway widths shall be 6.0m for residential and 8.0m for commercial
developments. Maximum driveway widths shall be 8.0m for residential and 10.0m for
commercial developments, where frontage widths are at minimum twice the driveway
width and at the discretion of the City Engineer.

All driveway let downs where a sidewalk or multi-use path exists along the frontage shall
be constructed as per Specification Drawing CGS-5.

A minimum clearance of 0.5m is required from the edge of asphalt to any infrastructure
such as hydrants, light posts and transformers. Clearance to third party utility
infrastructure such as transformers shall be confirmed with the applicable utility.

Combined/Shared Access

Subdivision or development shall be designed by keeping to a minimum the number of
access driveways connecting directly to an Arterial or Collector Street. Where driveways
can be located onto local roadways no accesses on to Arterial or Collector Streets will be
permitted.

Where possible, except in Rural areas, properties fronting Arterial or Collector Streets
shall have shared driveway access.

Number of Accesses

Only one access will be permitted for each single family residential, duplex or medium
density lot.
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4.13.4

4.13.5

4.13.6

An additional access may be considered, at the discretion of the City Engineer, where the
subject lot is a corner lot or where the street frontage is twice or greater the minimum
frontage as specified in the Zoning Bylaw and where no safety issues are created. Multiple
accesses may be considered for industrial, commercial, agricultural and high density lots,
provided the distance between accesses is greater than 10 meters and there are no safety
issues created.

Clearance to Intersection

Residential access locations shall be greater than 5.0 meters from an intersection, as
measured from the ultimate property line closest to the intersection.

Industrial, commercial, agricultural, medium and high density access locations shall be
greater than 12.0 meters from an intersection, as measured from ultimate property line
closest to the intersection.

Servicing Conflicts

Lot Services and other above ground appurtenances shall be located outside of accesses
unless otherwise approved by the City Engineer. Where services are allowed within the
access, protection shall be provided in the form of concrete utility box.

Grade

The maximum grade for a lot access shall be 15% for a maximum distance of 25 meters
as measured from the building. Access greater than 25 meters from the building to the
edge of right of way shall conform to City of Salmon Arm Policy 3.11 and shall ensure the
first 3.5m of the driveway has a grade of no greater than 7.0%. In all cases, boulevard
grading shall conform to standard drawings. Designers shall ensure grade transitions on
driveways account for vehicle clearance.

MATERIALS

Roads materials shall be supplied in accordance with Schedule D — Approved Materials
List.

CONSTRUCTION

Roads construction shall be in accordance with Master Municipal Construction Documents
(MMCD) Platinum Edition Volume 2 (The MMCD Association, 2009) as amended and
Schedule B — Part 3.

TESTING

Roads testing shall be in accordance with Master Municipal Construction Documents
(MMCD) Platinum Edition Volume 2 (The MMCD Association, 2009) as amended and
Schedule B — Part 3.
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5.0

A.

WATER SYSTEMS

DESIGN CRITERIA

5.1 General

5.1.1

51.2

51.3

Water for Domestic Purpose

In any subdivision and/or development, a source of water for domestic purpose shall be
available on each parcel, except where the intended use of the parcel does not require a
supply of water for domestic purpose and the owner/developer grants a covenant in favour
of the City of Salmon Arm at the time of subdivision, such covenant to limit the use of land
within the parcel.

For the purpose of this subsection “Water for Domestic Purpose” means water which
(subject to such approvals as may be required in accordance with the Public Health Act)
is intended for use for household requirements including but not limited to the normal
household requirements of sanitation, human consumption and food preparation, fire
prevention and watering of domestic animals and poultry.

Municipal or Alternative \Water Source

Where connection to the City’s water distribution is required, connection shall be provided
in accordance with Sections 5.3.

Where connection to the City’s water system is not required by this bylaw, all parcels within
a subdivision or development shall have an on-site potable source of groundwater or
surface water available for domestic purpose in accordance with Section 5.2.

Extension of Water Distribution System

Where the provisions of the Subdivisions and Development Servicing Bylaw No. 4293
require the construction of a water distribution system, the applicant shall provide a water
distribution system and storage facilities including watermain, valves, hydrants, service
connections, pump stations and reservoirs consistent with the regulations, standards and
specifications set out in this schedule. All standards not specifically described in this
schedule shall be in accordance with appropriate American Water Works Association
(AWWA) standards or as directed by the City Engineer.

5.2 Alternative Water Source

Where a City water distribution system is not available and installation of a new on-site
water supply system is required, either a Professional Driven Approach (completed by a
qualified Professional Engineer) or a Homeowner Driven Approach (completed by the
homeowner and/or qualified well driller) may be required to certify quality and quantity of
the alternative water source as described below.

Where installation of a new well is not required, homeowner to provide proof of water
quality from within the previous twelve (12) months.

Where a significant change in density on the parcel is proposed through re-zoning, the
City Engineer may require a quantity test to be completed on an existing well.
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5.21

5.2.2

Alternative Water Source Approval for Subdivision or Development

The Professional Driven Approach shall be used if any of the following is true, and the
owner/developer must provide to the City the information that is required to enable the City
to make that determination:

e The proposed subdivision will result in two or more additional parcels;
e The proposed parcels are each less than two (2) hectares in area;

e The proposed subdivision is not located within an area indicated as being within a
known aquifer, as identified on BC Water Resources Atlas interactive mapping tool
(as revised - https://maps.gov.bc.ca/ess/hm/wrbc/);

e The proposed subdivision is located within an area of concern for groundwater issues
as identified on BC Water Resources Atlas interactive mapping tool (as revised -
https://maps.gov.bc.ca/ess/hm/wrbc/);

e Proposed groundwater source is within 30 meters of any other existing groundwater
source or source of potential contamination;

e The proposed water source is surface water;

e The proposed water source is a shallow well that the owner intended to install without
hiring a Qualified Well Driller or a Qualified Pump Installer;

e Prior to commencing construction or testing, the Qualified Well Driller or Qualified
Pump Installer engaged to provide a Well has provided an opinion, having been
requested by the owner/developer to consider the matter, that drawdown interference,
or water quality issues are likely to occur based on their personal knowledge of the
area in which the Well is proposed; or

e The City has requested a review of the information provided, as required above, by a
Qualified Registered Professional, and that professional recommends a professional
directed approach.

Professional Driven Approach (Groundwater)

A qualified professional shall perform or oversee a well test and Proof of Source Yield for
each lot shall be provided as per the requirements in Section 5.2.7. Well logs shall be
submitted to the Groundwater Protection Officer and the City. A representative number of
well tests may be accepted on multiple lot subdivisions (three (3) or more) based on
professional recommendations; however, in no case shall the tests be on less than 25%
of the lots.

A qualified professional shall sample the well water and submit a sample to an authorized
water testing laboratory for analysis of water quality as per the requirements in Section
5.2.5. Results shall be submitted to the Groundwater Protection Officer and the City.

Failed quality tests require sign off from a professional that treatment can be achieved to
make water potable using readily available treatment methods.
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523

524

Where treatment is required, a covenant shall be placed on the property as per the
requirements in Section 5.2.6.

A report shall be provided conforming to the Guide to Conducting Well Pumping Tests
(Ministry of the Environment), The report must be submitted by a groundwater geologist
or professional engineer (whose field of competence lies within the groundwater fields),
and indicate factors leading to the conclusion that the required supply of potable
groundwater will be available for the foreseeable future giving due consideration to the
possible interference with septic tanks, neighbouring wells, the effect on the aquifer of
simultaneous pumping from other wells, and the seasonal fluctuation in ground water
levels.

Homeowner Driven Approach (Groundwater)

A qualified well driller or qualified pump installer shall perform a well test and provide Proof
of Source Yield as per the requirements in Section 5.2.7. Well logs shall be submitted to
the Groundwater Protection Officer and the City.

A qualified well driller or qualified pump installer shall sample the well water and submit a
sample to an authorized water testing laboratory for analysis of water quality as per the
requirements in Section 5.2.5. Results shall be submitted to the Groundwater Protection
Officer and the City.

Failed quality tests require sign off from a professional that treatment can be achieved to
make water potable using readily available treatment methods.

Where treatment is required, a covenant shall be placed on the property as per the
requirements in Section 5.2.6.

Mapping shall be provided indicating the location of the well within each property and
proximity to any other water sources or potential contamination sites (septic tanks, etc.).

Surface Water

Proof of Source Yield shall be provided as per the requirements in Section 5.2.8.
A water quality test shall be completed as per the requirements in Section 5.2.5.

Failed quality tests require sign off from a professional that treatment can be achieved to
make water potable using readily available treatment methods.

Where treatment is required, a covenant shall be registered on title as per the
requirements in Section 5.2.6.
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525

5.2.6

527

5.2.8

Water Quality Testing

Where water quality testing is required for approvals the water must be tested and proven
safe for human consumption. The certification must clearly state whether or not the water
tested meets the limits imposed by the Canadian Drinking Water Guidelines (Current
Edition) standards for the following parameters: alkalinity, Arsenic, Calcium, Chloride,
Colour, Conductivity, Fluoride, Hardness (total), Iron, Magnesium, Manganese, Nitrate,
Nitrite, pH, Potassium, Silicon, Sodium, Sulphate, Total Dissolved Solids, Turbidity,
Uranium, Total Coli form, Fecal Coli form.

Covenant

Where a covenant is required for approvals, the owner/developer must register on title of
each lot serviced by an alternate water source a covenant in favour of the City of Salmon
Arm relative to the required engineered treatment system necessary for any future
development. The form of the covenant shall be approved by the Approving Officer and
City Engineer.

Proof of Source Yield (Groundwater)

Where proof of groundwater source yield is required for approval, proof that a supply of
potable water for domestic purpose is available of not less than 9 litres (1.98 gallons) per
minute for a period of 4 hours and with a sustained yield of not less than 2,250 litres (495
gallons) per day for a single family dwelling on a year round basis is available to each
parcel shall be provided to the City in the form of a well test.

Well tests shall be conducted in accordance with the Guidelines of Minimum Standards in
water Well Construction, Province of British Columbia ISBN 0-7719-8987-3 including well
testing certification in accordance with Schedule C, Form F-7

Proof of Source Yield (Surface Water)

Where proof of surface water source yield is required for approval, proof that a supply of
potable water for domestic purpose is available with a sustained yield of not less than
2,250 litres (495 gallons) per day for a single family dwelling on a year round basis is
available to each parcel in the form of surface water shall provide the City with:

e A water licence from the relevant provincial authority having jurisdiction for each parcel
created by subdivision or development; or

o A letter signed by the relevant provincial authority having jurisdiction acknowledging
that a water licence will be issued to each parcel being created by the subdivision
application upon completion of the subdivision registration; and

e Evidence that the parcel owner will have legal access to the water source via an
easement on private lands or a permit on Crown land where the surface water licence
is not on the parcel being serviced
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5.2.9 Water Treatment

Surface waters and/or ground water influenced by surface water will require treatment that
will provide a minimum 3 log reduction (99.9%) of Giardia cysts. Additional treatment may
be required for high risk water supplies. The Covenant referenced in Section 5.2.6 shall
reflect the requirement for an engineered treatment system.

Where water quality tests fail in relation to a proposed subdivision, the subdivision shall
not be approved unless a qualified professional has provided assurance that treatment
can be achieved to make water potable using readily available treatment methods. The
Covenant referenced in Section 5.2.6 shall reflect the requirement for an engineered
treatment system.

Where treatment is required in relation to a proposed development, an occupancy permit
shall not be issued unless an engineered treatment system has been installed and tested.
A water sample shall be taken from the development upon installation of the engineered
treatment system and sent for Water Quality Testing (Refer to Section 5.2.5).

5.3 Municipal Water Source

5.3.1

5.3.2

No construction shall commence until engineering drawings have been approved by the
City Engineer and Ministry of Health.

City of Salmon Arm

Engineering Drawings showing detailed design of the necessary works shall be submitted
to the City Engineer for approval.

These drawings shall show alignment, size, grade, class and depths of pipes, pipe
bedding requirements, existing ground line and proposed final ground line over the pipe,
location, elevation and detail of all fittings, valves and hydrants, location of all service
connections, location, access to, size and details of any pump stations and reservoirs, all
easements and all such other details as may be required. Where a water system is not
yet available, rights of ways may be required to be provided by the applicant to allow for
the eventual installation of this facility. Such rights of ways shall be registered in favour of
the City of Salmon Arm at the applicant’s expense.

Interior Health Authority

The watermain design shall conform to the requirements of Interior Health Authority (IHA).

The owner/developer shall submit a set of the water utility drawings to IHA for a permit
issued under Section 7 of the BC Drinking Water Protection Act authorizing construction
of the waterworks. The original permit shall be submitted to City Engineer prior to
commencing construction.
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5.4 Main Sizing
54.1 Pipe Flow Formula

Water mains shall be designed using a proven network analysis computer model based
on the Hazen-Williams Formula,
CD2.63SO.54-

Q=

278780

Where, Q = rate of flow in litres/second
D = internal pipe diameter in mm
S — Slope of hydraulic grade line in m/m
C = Roughness coefficient

5.4.2 Minimum watermain sizes

The minimum watermain sizes are as follows:

Residential (Low and Medium Density) 150mm
Commercial, High Density Residential, Institutional 200mm
Industrial 250mm

Density shall be based on current Zoning or OCP designation, whichever is higher.

Where no further extensions are possible, watermain 100mm in diameter may be installed
for domestic service on cul-de-sac roads beyond the last hydrant.

5.4.3 Design velocity

Design velocity shall not exceed 0.60 m/sec for Average Day Demand and 3.65 m/sec for
Maximum Day Demand plus Fire Flow or Peak Hour Demand, whichever is greater.

5.4.4 Per Capita Demand

Watermain sizing design flows are as follows:

Average Day Demand 900 litres/day/capita
Maximum Day Demand 2,000 litres/day/capita
Peak Hour Demand 3,600 litres/day/capita

5.4.5 Non-Residential Demand

Equivalent Populations for non-residential demands are as follows:

Commercial 90 people/ha
Institutional 50 people/ha
Industrial 90 people/ha
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54.6

54.7

54.8

Fire Flow Requirements

The following fire flows must be met for the noted zones and development:

Rural Areas 30 litres/sec

Low Density (Single Family Dwelling / Mobile Home 60 litres/sec
Parks / Duplex)

Medium Density (Triplex / Fourplex) 90 litres/sec

Commercial / Institutional / Apartments 150 litres/sec

Industrial 225 litres/sec
Design Flows

Total design flows are to be the greater of the Maximum Day Demand for the population
or equivalent population plus the Fire Flow, or Peak Hour Demand for the population or
equivalent population.

Design Pressures

Watermain pipe shall be designed to accommodate 1.5 times the maximum projected
working pressure for the applicable pressure zone. Pressure zones shall generally be set
at minimum pressure of 250kPa under peak hour conditions and a maximum pressure of
790kPa under static conditions. Pipe specification and material shall be noted on the
drawings.

Minimum service pressures during Maximum Day Demand plus fire flow shall be as
follows:

Peak Hour 250kPa (40 psi)
Maximum Day Plus Fire Flow Hydrant Pressure 150kPa (20 psi)
System Pressure 150kPa (20 psi)

5.5 Vertical Alignment

5.5.1

5.5.2

Grade

Watermain shall be installed at a minimum grade of 0.1%. Maximum grade shall be 20%.
Exceptions may be granted by the City Engineer where grades in excess of 20% have
been reviewed for trench dam and joint restraint requirements.

Chambers

Chambers or manholes containing valves, blow-offs, meters, or other appurtenances
should allow adequate room for maintenance, including headroom and side room and
shall be a minimum 1050mm precast concrete. Access openings must be suitable for
removing valves and equipment. The chamber is to be provided with a drain to a storm
sewer or ditch, complete with backflow prevention, to prevent flooding of the chamber.
Rock pits may be considered subject to suitable soil and groundwater conditions.

Insulation to prevent freezing should be provided where necessary.
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5.5.3 High Points

5.5.4

5.5.5

5.5.6

Watermain shall be designed with a rising grade wherever possible to minimize high points
in the main. Where a high point is unavoidable, either a service or air release valve shall
be installed at that point.

Air Release and Vacuum Valve

Air Release and Vacuum Valves shall be installed at the high points in all watermain
installations except where:

- the difference in elevation between the summit and valley is less than 600mm;
- it can be shown that air pockets will be carried by typical flows
- active service connections are suitably located to dissipate entrapped air.

For 100mm — 500mm watermain refer to Specification Drawings No. W-6, for 600mm —
1200mm watermain refer to Specification Drawing No. W-7.

Air valves must be vented to an appropriate above-grade location to eliminate any
potential for cross connection in a flooded or contaminated chamber and shall be located
within the sidewalk or boulevard.

Depth of Cover

The minimum pipe cover, from finished grade to top of pipe shall be 1.8 meters.

Vertical Clearance

The vertical clearance from bottom of watermain to top of sewer shall be the greater of
0.3m or the minimum clearance as set out in IHA’s “Guidelines for the Construction of
Waterworks”. Actual clearance shall be labelled on approved design drawings.

Where the vertical clearance cannot be achieved, reduced clearance may be permitted
where joints are wrapped with heat shrink plastic or packed with compound and wrapped
with petrolatum tape in accordance with the latest version of AWWA Standards C217, and
C214 or C209, as approved by IHA.

5.6 Horizontal Alignment

5.6.1

5.6.2

Location in Roadway

Watermain shall be aligned in accordance with those indicated on the Road Cross Section
Specification Drawings.

Horizontal Curves

Horizontal curves in watermain will not be permitted, unless otherwise approved by the
City Engineer. If horizontal curves are approved, they shall be uniform throughout the
curve. The radius of the curvature shall not be less than 50 meters. The deflection in all
cases must not exceed 50% of the manufacturer's recommendations for maximum
deflection, unless otherwise directed by the City Engineer. Five (5) degree pre-
manufactured bends to the same standards as the mainline pipe may be utilized to achieve
the design radius.
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5.6.3

5.6.4

5.6.5

5.6.6

Horizontal Clearance

The horizontal clearance shall be the greater of 3.0m or the minimum clearance as set out
in IHA’s “Guidelines for the Construction of Waterworks”. Actual clearance shall be
labelled on approved design drawings.

Where the horizontal clearance cannot be achieved, reduced clearance may be permitted
where joints are wrapped with heat shrink plastic or packed with compound and wrapped
with petrolatum tape in accordance with the latest version of AWWA Standards C217, and
C214 or C209, as approved by IHA.

Chambers
Chamber lids locations shall not conflict with curbs, gutters or sidewalks and where

possible and shall be located outside of the wheel path of normal traffic flow.

Main Looping

Watermain shall be looped or interconnected at a maximum of 200 meter intervals.
Provision shall be made for future looping, where required by the City Engineer.

Dead End Watermain

Dead end watermain shall be avoided wherever possible. If not possible a blow off
assembly shall be provided in accordance with Specification Drawing No. W-4.

5.7 Main Line Valve Size and Locations

Main line valves shall be the same diameter as the main line pipe and shall be located in
the following locations (subject to Engineering/Operational review):

three (3) valves required at a cross (+) fitting;

o two (2) valves located at a tee (T) fitting;

e As necessary to ensure maximum spacing of 200 meters.

e As necessary so that no more than 20 service connections are isolated at one time;

¢ As necessary so that no more than one (1) fire hydrant is out of service at any one
time;

e On each end of a statutory right of way; and,

e On each side of a major crossing such as under the Salmon River, TCH or
Canadian Pacific Railway.
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5.8 Fire Hydrants

5.8.1

5.8.2

5.8.3

5.8.4

Spacing

For developments, additional fire hydrants shall be located and spaced in accordance with
the requirements of the British Columbia Building Code and the City of Salmon Arm Fire
Department.

For subdivision and developments, fire hydrant spacing shall be approximately, and in all
cases shall not exceed 150 meters in low density residential zones and 90 meters in
medium and high density residential zones, commercial, industrial and institutional zones
and 300 meters in ALR/Rural zones.

The calculation for fire hydrant spacing and the distance to the principle entrance of a
building shall be measured along centreline of the fronting road and shall not be separated
by a controlled access highway for commercial, industrial or institutional zoned land.

Location/Clearance

Fire hydrants shall be installed at property lines in mid-block locations and at intersections
wherever possible.

Fire hydrants shall be located at minimum 2.0m from back of curb or 0.5m from back of
sidewalk.

A 1.0 meter radius clearance, free of obstructions must be provided around all fire
hydrants.

Where a fire hydrant requires to be installed behind a ditch, a 1.0 meter radius paved
clearance must be provided around the fire hydrant, and a 6.0 meter culvert installed.

Connections
Fire Hydrant connections shall be a minimum of 150mm in diameter.

Depth of Cover

Minimum depth of cover shall be 1.8 metres. Where extra depth is required for the hydrant
connection, the compression fitting shall be installed at 1.8 vertical metres and all required
extensions shall be installed beneath the compression fitting.

5.9 Thrust Blocks and Joint Restraints

Thrust blocks and/or adequate joint restraining devices must be provided at bends, tees,
wyes, reducers, plugs, caps, valves, hydrants and blow offs. They shall be designed for a
minimum 1725kPa water pressure. Refer to Specification Drawing No. W-1. Bends at 5
degrees must be in accordance to the manufactures specifications. Engineered
calculations shall be provided to the City Engineer, when required, for all thrust block
design based on fitting type, water pressure and soil conditions.

Precast thrust blocks will be permitted when approved by the City Engineer.

The restraint system must take into account potential future excavations in the vicinity of
the water main.
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5.10

5.10.1

5.10.2

5.10.3

5.10.4

5.10.5

5.10.6

Water Services

All connections/disconnections to the City water infrastructure shall be in accordance with
the Waterworks and Water Supply Bylaw No. 1274

Number of Connections

Only one water service connection will be permitted per legal lot, including single family
residential, multi-family sites, mobile home parks, institutional, commercial and industrial
developments, except the owner/developer may provide separate water services to each
single family unit that is developed in accordance with the Strata Property Act provided all
units in the development are ground-oriented. Strata developments and other major
developments will be permitted only one (1) connection unless otherwise approved by the
City Engineer where site conditions warrant additional connections, fire flow requirements
or where a single service is not practical.

Diameter

New water services to single family dwellings shall be no less than 25mm in diameter,
installed and located in accordance with Specification Drawings No. W-2 and SER-1.
During development, existing water services under the minimum diameter may remain if
the service has sufficient capacity for the proposed development and the service is under
25 years old with the approval of the City Engineer.

Water services to all other developments shall be sized in accordance with the current
editions of the British Columbia Building Code.

Water service connections for fire hydrants, sprinklers or other fire control facilities shall
be sized appropriately. The designer shall ensure the existing municipal water distribution
system is adequate under maximum day demand for the flow and residential pressure
desired at the point of connection.

Minimum Pressure

Minimum residential water service working pressure during peak hour conditions shall be
210kPa at an elevation of 6.1 meters above the footing elevation at the building site.

Pressure Reducing Valves

Services shall be protected with a pressure reducing valve at the structure on private
property.

Curb Stop Location

The curb stop at the end of each service pipe must be located 300mm from the property
line, on the road right of way, and at the centre of each lot. Where such locations will
conflict with other services, the location may be revised with the approval of the City
Engineer. Where curb stops are located within driveways, or behind roll-over curb they
shall be protected using a concrete utility box.

Tracer wire

Tracer wire shall be installed with all water services.
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5.11
5.11.1

511.2

5.11.3

5.12

5.13

5.14

Water Meters
Water Meters

Water meters are required for all developments (including single family and duplex
dwellings). One meter per water service connection will be permitted except as noted
below in Section 5.11.2. Refer to Specification Drawings No. W-10, W-11 and W-12.

All domestic water and irrigation water use are to be metered. Water for fire hydrants,
sprinklers or other fire control facilities does not require metering.

The City will supply all water meters, complete with remote reader and strainer at the full
cost of the owner/developer.

Credit Meters

Except in parcels zoned R-1, R-2, R-3, R-7, R-8 or R9, the City will permit the installation
of an irrigation credit meter at the owners/developers cost to assist with the sanitary
sewerage user fees.

Meter Vaults

Where there is more than one (1) dwelling per legal lot and/or the length of service is
greater than 25 meters, or in other site specific cases as determined by the City Engineer,
a meter vault will be required on the owner/developer’s property within one (1) meter of
property line (owner/developer to monitor). Installation shall be in accordance with
Specification Drawing No. W-12.

Valve Box Marker

In Rural areas only, a valve box marker shall be installed for all main line valves. Refer to
Specification Drawing No. W-5.

Pump Stations Control Valves and Reservoirs

City will directly retain consultants for the design and construction supervision of new or
modifications to existing pump stations, reservoirs, control valves and metering stations
and electrical and SCADA controls for the City’s water utilities.

Corrosion Protection

Where there is a potential for encountering corrosive soils, a geotechnical corrosion
analysis on the alignment of any proposed metallic watermain and appurtenances should
be conducted to determine the corrosiveness of the native soils. If the soils are determined
to be corrosive, measures such as cathodic protection should be included to prevent the
corrosion of the watermain and appurtenances.
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5.15

5.16

Cross Connection Control

There shall be no connection permitted between a public water system and a private water
system without approved backflow prevention.

All new buildings, irrigation systems, and municipal piping systems must be protected from
backflow and in accordance with the BC Building Code, the Canadian Standards
Association B64.10.07 or most current editions and the requirements of the city of Salmon
Arm’s Cross Connection Control Bylaw 3934.

Abandonment of Mains

Abandoned sections of utilities shall be removed in accordance with appropriate
procedures unless otherwise approved by the City.

MATERIALS

Water system materials shall be supplied in accordance with Schedule D — Approved
Materials List.

INSTALLATION

Water system materials shall be supplied in accordance with Master Municipal
Construction Documents (MMCD) Platinum Edition Volume 2 (The MMCD Association,
2009) as amended and Schedule B — Part 3.

CLEANING, FLUSHING, DISINFECTING AND TESTING

Water system cleaning, flushing, disinfecting and testing shall be in accordance with
Master Municipal Construction Documents (MMCD) Platinum Edition Volume 2 (The
MMCD Association, 2009) as amended and Schedule B — Part 3.

The consulting engineer shall complete Schedule C, Form F-13 and submit copies of all
laboratory testing results to the City Engineer prior to connection of the new water system
to the existing municipal water distribution system.
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6.0 SANITARY SEWER SYSTEM

A. DESIGN CRITERIA

6.1 General

6.1.1 Sanitary connection
In any subdivision and/or development, a sanitary collection system to the dwelling must
be provided.

6.1.2 Municipal or Alternative Sanitary System

Where connection to the City’s sanitary distribution is required, connection shall be
provided in accordance with Section 6.3 and the City’s Sewer Connection Consolidation
Bylaw No. 1410.

Where connection to the City’s sanitary system is not required by this bylaw, all
subdivision/developments shall have an on-site sanitary disposal/treatment system in
accordance with Section 6.2.

6.2 On-site Sanitary Systems

Where a City sanitary distribution system is not available and extension of the system is
not required, an on-site sanitary collection and treatment system shall be installed as per
the requirements of the provincial Sewerage System Regulation (BC Reg 326/2004) as
revised.

Right of ways may be required to be provided by the applicant to allow for the eventual
installation of sanitary sewer. Such rights of ways shall be registered in favour of the City
of Salmon Arm at the applicant’s expense.

6.3 Municipal Sanitary System

6.3.1

6.3.2

No construction shall commence until engineering drawings and sanitary design sheets
have been approved by the City Engineer.

Engineering Drawings

Engineering drawings shall show alignment, size, grade, class and depths of pipes, pipe
bedding requirements, existing ground line and proposed final ground line over the pipe,
location, elevation and detail of all manholes and appurtenances, location of all service
connections, inspection chambers, location, access to, size and details of any lift stations,
existing and proposed drainage boundaries and loading information, all easements and
all such other details as may be required.

Design Sheets

Pipe Sizing calculations shall be submitted in the form of a design sheet. Refer to
Specification Drawing SAN-9.
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6.4 Main Sizing

6.4.1

6.4.2

6.4.3

6.4.4

6.4.5

6.4.6

The Sanitary system shall be designed with sufficient capacity to collect and convey
anticipated flows from the total catchment area to be served when fully developed.

The owner/developer Consulting Engineer to review latest Sanitary Master Plan
undertaken by the City to confirm sufficient downstream capacity for the proposed
development and future development within each respective catchment boundary.

Design Flow

The design flow shall be the Peak Wet Weather Flow (PWWF)

PWWF = Population (or equivalent) x ADWF x Peaking factor + Infiltration
Where: ADWF is Average Dry Weather Flow

Population
Residential People/Unit
Low Density (<= 16 Units/ha) 3.3
Medium Density (>= 17 and <= 45 Units/ha) 2.5
High Density (> 45 Units/ha) 1.8
Non-Residential PE/ha
Commercial 90
Industrial 50
Institutional 90

Average Dry Weather Flow

Average Dry Weather Flow shall be 450 litres per capita per day for residential and 28,000
L/HA/Day for ICI (Industrial, Commercial, and Institutional) properties.

Peak Flow Formula

Peak flows shall be calculated using a peaking factor determined by the Harmon Formula:

18+P%5
4+ P05 '

Peaking Factor = where P = population in thousands

Infiltration
Infiltration allowance of 0.1 litres/second/hectare (8,640 litres/ha/day).

Pipe Flow Formula Gravity Main

Gravity Sewers shall be designed, for % depth, using Manning’s Formula

_ ARO.667 SO.S

n

Q

Where, Q = Design flow in m® per second
A = Cross sectional area in m?
R = Hydraulic radius in meters
S — Slope of hydraulic grade line in m/m
n — Roughness Coefficient
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6.4.7 Pipe Flow Formula Force Main

Force Mains shall be designed using the Hazens-Williams Formula,

_ CD2.63SO.54—
Q= 278 780
Where, Q = rate of flow in litres/second

D = internal pipe diameter in mm
S — Slope of hydraulic grade line in m/m
C = Roughness coefficient

6.4.8 Minimum sanitary main diameter

The minimum sanitary pipe diameter shall be 200mm.
6.4.9 Velocities

The minimum velocity for gravity sewer mains shall be 0.76 m/s, except as noted in Section
6.5.1.

There is no maximum velocity for gravity sewer mains, however, where the velocity
exceeds 3.65 m/s consideration should be given to possible scour and shock hydraulic
problems.

6.5 Vertical Alignment

6.5.1 Pipe Grade
The minimum pipe grades for pipes 375mm and smaller are:

Pipe Size (mm) 100 150 200 250 300 375
Grade (%) 2.00 1.00 0.45 0.33 0.25 0.20

There is no specified maximum pipe grade; however, gravity and Force Mains installed at
grades in excess of 20% shall be reviewed for anchor block, trench dam and joint restraint
requirements. See Specification Drawing No. UT-3 and UT-5.

Upstream sections of sewers require steeper grades to ensure self-cleansing velocity
under partial flow conditions. The following design alternatives are acceptable:

e The terminal section servicing six (6) or less sanitary connections shall have a grade
of 1% greater than the minimum grade specified above.

e A sewer line servicing the 7" to 12" sanitary connection shall have a grade of 0.5%
greater than the minimum grade specified in above.
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6.5.2

6.5.3

6.5.4

6.5.5

6.5.6

Hydraulic Losses Across Manholes

The minimum drop in invert level across manholes shall be:

Straight Run Minimum grade
Deflections up to 45° 50mm drop
Deflections 45° to 90° 65mm drop

The crown of the incoming pipe must be at the same elevation as the crown of the outgoing
pipe where a change in pipe diameter occurs through a manhole. (or the pipe diameter
less the minimum drop where the drop exceeds the change in pipe diameter)

Drop Manholes

An outside drop manhole shall be installed where the elevation of the inlet invert is 900mm,
or greater, above the invert elevation of the centre of the manhole channel.

Internal drop manholes are not permitted.

Drop manholes shall be designed in accordance with Specification Drawing No. SAN-3
and shall only be used when incoming sewers cannot be steepened or where site
conditions do not permit otherwise.

Depth of Cover

The minimum depth of cover shall be 1.5 meters. City approval is required where sufficient
cover is not feasible or available. Insulation may be required.

New sanitary sewers must be deep enough to provide gravity service to the furthest portion
of a building envelope with normal basement elevations.

Vertical Curves

Vertical curves of segmented storm main are generally not permitted, however, where
specific permission has been granted by the City Engineer, mains in vertical curves shall
be uniform throughout the curve, the radius of curvature shall be not less than 50 meters,
the pipe grade shall be not less than 1.0% and the design velocity must exceed 0.91 m/s.
The deflection in all cases however must not exceed 50% of the manufacturer's
recommendations.

Manhole Benching

Manhole benching to be 8:1 slope from crown of pipe.

6.6 Horizontal Alignment

6.6.1

Location in Roadway

Mains shall be aligned as indicated on the applicable road cross section Specification
Drawings.
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6.6.2

6.6.3

6.6.4

Horizontal Curves

Horizontal curves of segmented sanitary main are generally not permitted, however,
where specific permission has been granted by the City Engineer, mains in horizontal
curves shall be uniform throughout the curve. The radius of curvature shall be not less
than 60 meters, the pipe grade shall be not less than 1.0% and the design velocity must
exceed 0.9 m/s. The deflection of pipes in all cases must not exceed 50% of the
manufacturer’'s recommendations for maximum deflection. Tracer wire shall be installed
along the curved portion of the sewer.

Sanitary Manholes

Manholes are required at all changes in grade, alignment, size and dead-end mains and
not further apart than:

Pipe Size (mm) 375 and smaller 450 to 900 1050 and larger
Maximum Spacing (m) 125 155 185

Manhole lids shall not conflict with curbs, gutters or sidewalks, and where possible shall
be located outside of the wheel path of normal traffic flow.

Manhole liners may be required at the City Engineer’s request.
Clean-outs

Clean-outs are not permitted in place of manholes except where the sanitary sewer main
will be extended for future subdivision/development.

6.7 Service Connections

6.7.1

6.7.2

All connections/disconnections to the City sanitary sewer infrastructure shall be in
accordance with the Sewer Connections Consolidation Bylaw #1410

Number of Services

A single service shall be provided to each legal lot. Strata developments and other major
developments will be permitted only one connection unless otherwise approved by the
City Engineer where site conditions warrant additional connections or where a single
service connection is not practical.

Diameter

Sanitary sewer services shall be a minimum of 100mm diameter. Each service shall be
installed with an inspection chamber at a minimum grade of 2.0%. Service connections
shall be installed and located in accordance with Specification Drawings No. SER-1, SAN-
4 and SAN-6.

Sanitary sewer services to multi-family sites, mobile home parks, institutional, commercial
and industrial sites shall be sized (minimum 100mm diameter) as required by the current
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6.7.3

6.7.4

6.7.5

edition of the British Columbia Plumbing Code. Each service shall be installed with an
inspection chamber and for sizes up to 150mm and with a manhole at sewer main for
sizes greater than 150mm. Refer to Specification Drawings No. SAN-4 and SAN-6.

Depth and Grade

Sanitary sewer services shall be designed to permit normal basement service to all
proposed lots. In all cases, the minimum service grade is 2.0%. Pumping may be allowed
with City Engineer approval; however, the service from the main to property line shall be
a gravity line at 2.0% min.

Connection into Manhole

A service connection entering a manhole shall have its invert elevation at the crown of the
highest main entering the manhole. The service connection shall discharge in the same
direction as the benched flow in the sewer main.

Inspection Chambers

The inspection chamber at the end of each service pipe must be located 300mm from the
property line, on the road right of way and offset 4.0m from the centre of each lot. Where
such locations will conflict with other services, the location may be revised with the
approval of the City Engineer. Where inspection chambers are located within driveways,
they shall be protected using a Brooks Box or approved equivalent. Refer to Specification
Drawings SER-1 and SAN-6.

6.8 Force Mains

6.8.1

6.8.2

6.8.3

6.8.4

6.8.5

Diameter
The minimum force main diameter shall be 100mm.

Velocity

The maximum force main velocity shall be 3.65 m/s and the minimum cleaning velocity
shall be 0.9 m/s.

High Points

Air release and vacuum valves, suitable for sewage flow, shall be installed at the high
points in all force main installations. Refer to Specification Drawing No. SAN-7.

Tracer Wire
Force main pipes shall be installed with a locating tracer wire.

Connection to Manhole

Force mains shall enter receiving manholes at crown to crown elevation and direct the
flow into the receiving channel without excessive spray and in the direction of the receiving
sewer flow.
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6.9 Pump Stations

The City will directly retain consultants for the design and construction supervision of new
or modifications to existing pump stations and electrical and SCADA controls for the City’s
sewer utilities.

B. MATERIALS

Sanitary sewer materials shall be supplied in accordance with Schedule D — Approved
Materials List.

C. INSTALLATION

Sanitary sewer installation shall be in accordance with Master Municipal Construction
Documents (MMCD) Platinum Edition Volume 2 (The MMCD Association, 2009) as
amended and Schedule B — Part 3.

D. CLEANING, FLUSHING AND TESTING

Sanitary sewer cleaning, flushing and testing shall be in accordance with Master Municipal
Construction Documents (MMCD) Platinum Edition Volume 2 (The MMCD Association,
2009) as amended and Schedule B — Part 3.
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7.0 STORM WATER MANAGEMENT

A. DESIGN CRITERIA

7.1 General

All Subdivision and Development within the City of Salmon Arm shall be designed to minimize the
effect on the natural hydrological and hydro geological regimes, while not compromising the safety
of persons or property.

Reference may be made to ‘Stormwater Planning: A Guidebook for British Columbia’ (Ministry of
Water, Land and Air Protection, May 2002) for example of low impact development and best
management practices.

http://www2.gov.bc.ca/assets/gov/topic/7TBE6D1629C96685698920E29284EBCF4/stormwater
planning guidebook for bc.pdf

The stormwater design shall conform to the storm water management plan for each drainage
basin as detailed in the current edition of the City of Salmon Arm ‘Comprehensive Drainage
Planning’ report. The owner/developers consulting engineer to review the drainage master plans
prepared by the City and confirm sufficient downstream capacity.

7.1.1 Integrated Stormwater Management Plan

An integrated stormwater management plan (report, drawings, design sheets, etc.)
prepared by a Professional Engineer or Geoscientist with related experience is required
for all subdivision and development where there is or will be an increase in the
impermeable area on the site. The complexity of the plan should reflect the complexity of
the development.

An integrated stormwater management plan shall use best management practices to
minimize the effect to the natural hydrological and hydro geological regimes, while not
compromising the safety of persons or property.

Design professionals must consider impacts of climate change, using best practices, in
their integrated stormwater management solution.

A stormwater management plan shall attempt to achieve the following parameters where
appropriate. Note: Mean Annual Rainfall (MAR) shall be calculated according to the
method outlined in Stormwater Planning, A Guidebook for British Columbia (Ministry of
Water, Land and Air Protection, 2002).

- Eliminate discharge (infiltrate or reuse) from impervious surface areas for storm
events with rainfall depths up to one half of the 24-hour MAR, approximately
10mm.

- Capture of runoff exceeding one half of the 24-hour MAR (approximately
10mm) up to the 24-hour MAR (approximately 20mm) and release at the pre-
development interflow rate to storm sewer or natural drainage course.
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7.1.2

- For storm events that exceed the 24-hour MAR, safe conveyance of runoff shall
be provided. Where storm sewer is available/required, flows up to and including
the 25-year storm shall be conveyed in the sewer. Consideration for safe
overland flow routes shall be at minimum to the 100-year storm.

Municipal or Alternative Storm System

Where connection to the City’s stormwater collection system is required, connection shall
be provided in accordance with Section 7.3 and the City’'s Sewer Connection
Consolidation Bylaw No. 1410.

Where connection to the City’s stormwater collection system is not required by this bylaw,
all subdivision/developments shall have an alternative stormwater system in accordance
with Section 7.2.

7.2 Alternative Stormwater Systems

Where connection to the City’s stormwater collection system is not required an alternative
stormwater management system is required to address additional runoff created by subdivision
or development. All stormwater management systems shall use best management practices to
minimize the effect to the natural hydrological and hydro geological regimes, while not
compromising the safety of persons or property. When necessary, changes to the natural
drainage patterns shall not adversely affect upstream or downstream properties.

7.2.1

7.2.2

Sheet Drainage

Sheet drainage over natural or landscaped areas is an acceptable means of dispersing
stormwater from new development on lots where:

. impervious area is less than 10% of the total lot area or the proposed
development footprint is less than 30m2;

. all setbacks have been adhered to as specified in the Zoning Bylaw, and;

. Topography is such that there is minimal chance of adverse impacts on adjacent
lots.

A covenant is not required where this option is permitted.

Infiltration Systems

Infiltration systems shall be designed to infiltrate the 24-hour Mean Annual Rainfall
(MAR) into the native soils within 48 hours. They shall be designed as per the
‘Underground Stormwater Infiltration — Best Practices for Protection of Groundwater
Resources in British Columbia’ (BC MOE, 2014).

MAR to be calculated according to the method outline in ‘Stormwater Planning: A
Guidebook for British Columbia (Ministry of Water, Land and Air Protection, 2002’.

All infiltration systems shall have pre-treatment which at minimum shall be a sump with
an accessible cleanout.
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7.2.3

7.2.4

7.2.5

A safe overflow route shall be provided for storms in excess of the capacity of the
infiltration system.

A geotechnical report certifying that the operation of the system will not create or
exacerbate geotechnical hazards shall be provided.

Depending on size of infiltration system, complexity, proximity to steep slopes or
proximity to known stormwater related concerns, a full hydro geological investigation
may be required to support the proposed infiltration system.

A covenant is required where this option is permitted. Refer to Section 7.2.4.

Infiltration systems should NOT be considered where there is a potential for slope
instability or contamination of aquifers.

Low Impact Development Infrastructure

Low Impact Development (LIDs) infrastructure such as absorbent landscaping materials,
vegetated swales, permeable pavement, infiltration aids, etc. shall be reviewed on a
case-by-case basis for conformity with the intent of the Section 7.0 of the City’s
Subdivision and Development Bylaw.

All LIDs shall be designed by a Professional Engineer with related experience and shall
be certified upon installation.

Any LIDs that have an installation footprint and/or maintenance requirements shall be
clearly identified on an individual lot plan along with an Operation and Maintenance
report. A covenant shall be placed on title in accordance with Section 7.2.4.

Covenant

Where a covenant is required for approvals, the owner/developer must register on title of
each lot serviced by an on-site stormwater system, a covenant in favour of the City of
Salmon Arm with reference to any geotechnical or Operation and Maintenance
requirements. The form of the covenant shall be approved by the Approving Officer and
City Engineer.

Statutory Right of Way

Where a storm system is not yet available, right of ways may be required to be provided
by the applicant to allow for the eventual installation of this facility. Such right of ways
shall be registered in favour of the City of Salmon Arm at the applicant’s expense.

7.3 Municipal Stormwater Collection System

No construction shall commence until engineering drawings, sewer design sheets and
stormwater report have been approved by the City Engineer.

The storm drainage system shall include the entire area tributary to the storm drain and
shall be designed with sufficient capacity to collect and convey anticipated storm runoff
from the total catchment area to be served when fully developed.
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7.31

7.3.2

7.3.3

Engineering Drawings

Engineering drawings shall show alignment, size, grade, class and depth of pipes, pipe
bedding requirements, existing ground line and proposed final ground line over the pipe,
location, elevation and detail of all manholes, catch basins and other stormwater related
appurtenances, location of all service connections, inspection chambers, location,
access to, size and details of retention or infiltration systems, existing and proposed
drainage boundaries and loading information, major and minor flow routes, all
easements and all such other details as may be required.

Stormwater Report

The Stormwater Report shall give an overview of the integrated stormwater plan and
outline how the proposed stormwater system achieves the stormwater objectives
outlined in Section 7.1.1 to the greatest extent possible. All calculations, design
parameters, assumptions, etc. shall be outlined in the report.

Design Sheets

Rational Method design calculations are to be tabulated and submitted to the City as part
of the Stormwater Report, refer to Specification Drawing ST-15.

7.4 Design Flows

7.4.1

7.4.2

Major and Minor Flow Calculations

For drainage basins greater than 10 hectares in size, design flows shall be based on
computer storm modeling, or other methods acceptable to the City.

For drainage basins less than 10 hectare in size, the design flows shall be based on the
rational method,

Q =RAIN

Where, Q = Peak Rate of Run-off in m¥/sec
R = Run-off coefficient
A = Area of watershed in Hectares
| — Average Rainfall Intensity in mm/hr
N = 1/360

Peak Rate Run-off (Design Storms)

Minor Flow shall be the 1 in 25 year 24-hour Chicago Rainfall event peak rate of runoff.

Major Flow shall be the 1 in 100 year 24-hour Chicago Rainfall event peak rate of runoff
less any piped minor flow.

Post-development design flows and capacity calculations shall include an additional ten
percent (10%) upward adjustment applied to the rainfall intensity calculations and be
consistent with recommendations in Legislated Flood Assessments in a Changing
Climate in BC (EGBC, 2018).

City of Salmon Arm Bylaw No. 4293 - Schedule B, Part 1 Page 58 of 78



Subdivision and Development Services Bylaw No. 4293 — Schedule B, Part 1
Section 7.0 — Storm Water Management Page 5 of 16

743

7.4.4

7.4.5

Pre-development Flow

Pre-development flows have been modelled through the City’s Stormwater Master Plan
(ISL, 2020). The watershed pre-development run-off rate Mean Annual Flood (MAF) is
1.3 L/s/ha and shall be used where development ultimately discharges into a water
course or natural waterbody other than Shuswap Lake.

Where development runoff is conveyed through urban development (pipes/roads) to
Shuswap Lake, the pre-development run-off rate shall be calculated using best practices
assuming a true ‘pre-development’ forested/vegetated state of the development
property.

Run-off Coefficient

Run-off Coefficients, for slopes of 5% and flatter, shall be as follows:

Description of Area Gravel- Loamy Clay
Loam Sand

Forest/\Woodlands 0.05 0.10 0.15
Public, Recreation, Open Space, 0.10 0.20 0.35
Grassland (ALR)

Residential (Suburban, Lots > 0.4ha) 0.25 0.35 0.45
Residential (Low Density) 0.40 0.50 0.60
Residential (Medium Density) 0.50 0.60 0.70
Residential (High Density) 0.65 0.75 0.85
Neighborhood Commercial 0.50 0.60 0.70
Heavy Commercial 0.70 0.85 0.95
Industrial 0.55 0.70 0.80
Pavement or other impermeable surface 0.90 0.90 0.95

Where slopes exceed 5% the above run-off coefficients shall be increased by 10%,
compound, for each 5% increment in slope.

Rainfall Intensity

The rainfall intensity for the rational method can be extrapolated from the City rainfall
Intensity/Duration/Frequency Curves (refer to Specification Drawing No. ST-7) or
calculated by:

=AxT®B

Where, | = rainfall intensity in mm/hr
T = Storm duration in hours
A,B = constants

Return Frequency

2Year 5Year 10Year 25Year 50 Year 100 Year

| a D 16.4 20.9 26.7 31.1 35.6
.9 | o706 0.786 0.821 0.854 0.873 0.888
S o002 0.08 0.111 0.142 0.16 0.176
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7.4.6

7.4.7

Design Time of Concentration

The time of concentration is the time required for run-off to flow from the most remote part
of the catchment area under consideration to the design node. The time of concentration
can be calculated using the following formulas:

Tc=Ti+ Tt
Where, Tc = time of concentration (minutes)
Ti = inlet or overland flow time (minutes)

Tt = travel time in sewers, ditches, channels or water courses
(minutes)

Inlet Times (Tt) - Minimum inlet times are 15 minutes for residential areas, and 10 minutes
for industrial and commercial areas. Inlet times for larger areas can be calculated using
the “Airport Method” or equivalent.

Travel Time (Tt) — Travel time in sewers, ditches, channels or watercourses can be
estimated using the modified Manning formula.

Additional information concerning drainage contributing areas and time of concentration
is available in the current edition of the City’s current Stormwater Master Plan.

Snow Melt

In all cases the Design Engineer (in determining the critical design conditions) is to
consider the impact of snowmelt on the drainage system.

7.5 Minor System Design

7.5.1

7.5.2

Design Storm
Storm sewers shall be designed for the 25 year peak storm return frequency.

Pipe Flow Formula

Gravity storm sewer systems shall be designed for full flow, using Manning’s Formula as
noted below:

AR0.66750.5
n

Q=

Where, Q = Design flow in m3/sec
A = Cross sectional area in m?
R = Hydraulic radius in meters
S = Slope of hydraulic grade line in m/m
n = Roughness Coefficient

The value of ‘n’ using Manning’s Formula shall be:

PVC, HDPE 0.011
Concrete 0.013
Corrugated Steel Pipe (CSP) 0.024
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7.5.3

7.54

7.5.5

Minimum Storm Main Diameter

The minimum pipe diameter shall be 250 mm for mains and 200 mm for catch basins.
Velocities
The minimum velocity shall be 0.75 m/s for gravity storm mains

There is no maximum velocity, however, where the velocity exceeds 3.65 m/s
consideration shall be given to possible scour and shock hydraulic problems.

Design Flow Adjustment for LIDs

Where low impact development (LID) best management practices are used, mains may
be sized according to the required capacity taking 50% of the groundwater recharge
capability into consideration. The groundwater recharge component must be calculated
and justified by a qualified hydrologist/engineer with experience in this field. Minimum
sizes of mains must still be observed.

7.6 Vertical Alignment

7.6.1

7.6.2

Pipe Grade

The minimum slope for the first reach of permanent dead end sewer shall be 1%, where
feasible. For sewers other than the first permanent dead end reach, the minimum pipe
grades are:

Size (mm) | 200* | 250 | 300 | 375 | 450 | 525 | 600 | 675 | 750 |825 | 900

Grade (%) | 2.00 | 0.40 | 0.32 [ 0.23 [ 0.20 [ 0.18 [ 0.15 | 0.12 | 0.10 | 0.09 | 0.07

*Catchbasin leads only

There is no specified maximum pipe grade; however, mains installed at grades in excess
of 20% shall be reviewed for anchor block, trench dam and joint restraint requirements.
See Specification Drawing No. UT-3 and UT-5

Hydraulic Losses Across Manholes

The minimum drop in invert levels across manholes are:

Straight Run Minimum grade
Defections up to 45° 50mm drop
Deflections 45° to 90° 65mm drop

Horizontal changes of direction greater than 90 degrees are not permitted.

Where a change in diameter occurs across a manhole, the drop shall be a minimum of
the difference in the diameters of the pipe or the drop specified above, whichever is
greater.
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7.6.3

7.6.4

7.6.5

7.6.6

Drop Manholes

An outside drop manhole shall be installed where the elevation of the inlet invert is 900mm,
or greater, above the invert elevation of the centre of the manhole channel.

Internal drop manholes are not permitted.

Drop manholes shall be designed in accordance with Specification Drawing No. ST-16
and shall only be used when incoming sewers cannot be steepened or where site
conditions do not permit otherwise.

Depth of Cover

The minimum depth of cover shall be 1.5 meters. City approval is required where sufficient
cover is not feasible or available. Insulation may be required.

New storm sewers shall have sufficient depth to allow gravity connections from 0.3 meters
below the existing or proposed basement floor elevation (at the furthest building envelope
point).

Vertical Curves

Vertical curves of segmented storm main are generally not permitted, however, where
specific permission has been granted by the City Engineer, mains in vertical curves shall
be uniform throughout the curve, the radius of curvature shall be not less than 50 meters,
the pipe grade shall be not less than 1.0% and the design velocity must exceed 0.91 m/s.
The deflection in all cases however must not exceed 50% of the manufacturer’s
recommendations.

Manhole Benching

Manhole benching to be 8:1 slope from crown of pipe.

7.7 Horizontal Alignment

7.7.1

7.7.2

7.7.3

Location in Roadway

Mains shall be aligned as indicated on the applicable Road Cross-Section.

Horizontal Curves

Horizontal curves of segmented storm main are generally not permitted, however, where
specific permission has been granted by the City Engineer, mains in horizontal curves
shall be uniform throughout the curve, the radius of curvature shall be not less than 50
meters, the pipe grade shall be not less than 1.0% and the design velocity must exceed
0.91 m/s. The deflection in all cases however must not exceed 50% of the manufacturer’s
recommendations.

Storm Manholes

Storm Manholes shall conform to Specification Drawing No. ST-2.

Manholes are required at all changes in grade, alignment, size, dead end mains and at
existing and planned intersecting storm sewers.

The maximum spacing between manholes shall be as follows:
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Pipe Grade (%) Less than 5% 5%-10% Greater than 10%
Maximum Spacing (m) 150m 120m 60m*

7.7.4

*or as directed by City Engineer
Combination catch basin-manholes are generally not permitted.

Manhole lids shall not conflict with curbs, gutters or sidewalks, and where possible shall
be located outside of the wheel path of normal traffic flow.

Clean-outs

Clean-outs/Inspection chambers are not permitted in place of manholes except where the
storm sewer main will be extended for future subdivision/development.

Location shall not conflict with curbs, gutters or sidewalks, and where possible shall be
located outside of the wheel path of normal traffic flow.

7.8 Service Connections

7.8.1

7.8.2

7.8.3

7.8.4

All connections/disconnections to the City Storm sewer infrastructure shall be in
accordance with the Storm Connection Bylaw #1410.

Number of Services

A single service shall be provided to each legal lot. Strata developments and other major
developments will be permitted only one connection unless otherwise approved by the
City Engineer where site conditions warrant additional connections or where a single
service connection is not practical.

Diameter

Storm sewer services to single family dwellings and duplexes shall be a minimum of
150mm diameter. Each service shall be installed with an inspection chamber at a minimum
of 2.0%. Service connections shall be installed and located in accordance with
Specification Drawings SER-1, ST-4 and ST-6.

All multi-family sites, mobile home parks, institutional, commercial and industrial sites shall
have a storm sewer system designed adequately to service the parcel. In no case will the
service be less than 150mm diameter.

Depth and Grade

Storm sewer services shall be designed to permit normal basement service, as required
by the Building Code, to all proposed lots. In all cases, the minimum service grade is 2.0%.

Connection into Manhole

A service connection entering a manhole shall have its crown at the crown of the highest
main entering the manhole. The connection shall discharge in the same direction as the
flow in the sewer main.
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7.8.5

Inspection Chambers

The inspection chamber at the end of each service pipe must be located 300mm from the
property line, on the road right of way and offset 3.0m from the centre of each lot. Where
such locations will conflict with other services, the location may be revised with the
approval of the City Engineer. Where inspection chambers are located within driveways,
they shall be protected using a Brooks Box or approved equivalent. Refer to Specification
Drawings SER-1 and ST-6.

Manholes will be required in place of inspection chambers for storm sewer connections
as specified on Specification Drawing ST-5.

7.9 Foundation Perimeter Drains and Roof Leaders

710
7.10.1

7.10.2

7.10.3

7.10.4

Foundation perimeter drains shall be connected to a gravity storm system where possible,
or otherwise outlet to an infiltration system (refer to Section 7.2.2). Where grade
differences permit, foundation drains may be outlet within the property boundaries where
doing so will not cause adverse impact to adjacent properties.

Connection of roof leaders shall be addressed as part of the overall integrated stormwater
management plan. Roof drainage leaders are to be connected to the storm service only
where geotechnical requirements dictate the need. Where direct connection is necessary,
all efforts shall be made to slow runoff using LID techniques. Roof leaders shall not be
directed onto impervious services which drain directly onto City right-of-way or adjacent
properties.

Catch basins

Spacing

Catch basins shall be installed at regular intervals along roadways, at intersections, and
at low points. Refer to Specification Drawing No. ST-1 and ST-14.

Catch basins shall be spaced to drain a maximum area of 500m? on road grades up to 5%
and 400m? on steeper grades.

In any event, catch basin spacing shall not exceed 75 meters.

Double Catch Basins

Double catch basins are required at all low points when water is collected from two
directions. A single catchbasin may be considered if the total catchment area is less than
the allowable area noted above.

Side Inlets

Side inlet catch basins are required where road grades exceed 5%.

Catchbasin Leads

The minimum lead size diameter shall be 200mm for a single catch basin lead and 250mm
for a double catch basin lead. The maximum length of a catch basin lead shall be 25
meters.
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7.10.5

7.10.6

7.11
7111

7.11.2

Location

Wherever possible, catch basins are to be installed at the EC or BC for all curb returns. In
no cases shall a catch basin be located in a wheelchair sidewalk ramp or driveways
access.

Rear Yard Catchbasin

Rear yard catch basins require a sump manhole at the connection to the mainline
regardless of lead size. All infrastructure shall be protected by a Right-of-way in favour of
the City.

Major Flow Routing
General

The major system includes all drainage pathways that convey, detain, divert and intercept
the major design storm runoff. The combined capacity of the major (overland) and minor
(piped) systems must be able to safely contain storm flows resulting from the 1:100 year
design storm.

Major flow routing over 0.05 m?/s shall be shown and sufficient design shall be carried out
to provide assurance to the City Engineer that no serious property damage or endangering
of public safety will occur under major flow conditions. The discharge point from the
development for the major flow route shall be coordinated with the downstream routing to
outfalls as determined by the City of Salmon Arm.

Design Storm

Culverts shall be designed for the 100 year peak storm return frequency, unless otherwise
specified by the City Engineer.
Culverts under Arterial roadways shall be designed for the 100 year peak storm return
frequency with 50% blockage.

Ditches and overland flow routes shall be designed to accommodate 100 year peak storm
return frequency (referred to as Major Storm) for the appropriate time of concentration,
less any minor flows directed to the storm sewers.

Emergency flow routes shall be designed to accommodate the 100 year peak storm return
frequency for the appropriate time of concentration.

All Storm flow calculations shall take into account Climate Change predictions per EGBC
Best Practices.
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7.11.3

7114

7.11.5

7.11.6

7117

712
7.12.1

Major Route Flow Sizing

Overland flow channel capacities shall be calculated using the Manning Formula at critical
design sections. All habitable areas of buildings shall be above the major flow hydraulic
grade line, except where specified flood prevention measures have been taken. Typical
Manning Roughness Coefficient ‘n’ are:

- 0.018 for paved roadway

- 0.03 for grassed boulevards and swales

- 0.04 to 0.10 for irregular or treed channels
Location

Major flows shall be contained within public road allowances and right of ways, and shall
discharge off-site to public road allowances and right of ways capable of accepting the
design flows.

Major Flow on Roadways

Where the road is used to accommodate major flow, it shall be formed, graded and
sufficiently depressed below the surrounding properties to provide adequate hydraulic
capacity. On arterial roads, a minimum of 6.0m width (two (2) lanes) shall be free of
ponding. On Collector and local roads, the entire roadway may be used as a major flood
path with the maximum flow depth not to exceed 200mm.

Where roadways, used for major flows, intersect, care shall be taken to lower the
intersection to allow flows to pass over the cross street. Where major flow routes turn at
intersections similar care in the road grading design is required. Detailed grading of such
areas shall be shown on drawings.

Erosion Protection

Major flow channels shall be designed to resist erosion or other detrimental effects at
design flow.

Where major flow outfalls to a receiving water course, the velocity shall not exceed 1.5
m/s. An energy dissipater shall be provided to minimize erosion.

Storm Sewer

In areas where surface major flow routes cannot be provided, or where desired to enable
lower building elevations, the pipes and culverts, which form a part of the minor system,
may be enlarged or supplemented to accommodate the major flow.

Hydraulic Grade Line
General

All storm sewer designs must indicate the 100 year HGL. Where necessary, minimum
basement elevations should be specified on the grading drawing to ensure a minimum of
0.3 meters of clearance from underside of slab to the 100 year HGL.
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7.12.2 Hydraulic Grade Line Formula

Hydraulic Grade Line (HGL) shall be calculated using the Darcy — Weisbach equation as
noted below and specified on profile drawings:

Where, hs = head loss due to friction in meters
L = length of the pipe in meters
D = hydraulic diameter of the pipe in meters
V = average velocity of the fluid flow, equal to the volumetric flow rate
per unit cross-sectional wetted areas (m/s)
g = local acceleration due to gravity (m/s?)
f = dimensionless coefficient called the Darcy Friction Factor

The starting HGL shall be the greater of the downstream pipe obvert or the 100 year flood
elevation of the water course/body

7.12.3 Inlet Control Devices

Inlet control devices (ICDs) may be installed in catch basin where need necessary to lower
the HGL. Backflow preventers on storm drains, ICDs or Minimum Basement Elevations
(MBEs) may be utilized at the discretion of the City Engineer. Backflow preventers on
private services shall be located on private property.

7.13 Drainage Ditches/Culverts

Drainage ditches and culverts shall be sized based on the design storms referenced in
Section 7.11.2.

In no cases, shall a culvert be less than 400mm in diameter.

Erosion control and/or additional velocity restricting designs may be required as
determined by the City Engineer.

Inlet/outlet structures shall be installed on all culverts at roadway crossings as per Section
7.14.

Where fronting residential properties, due consideration shall be given to ease of
maintenance.

7.14 Inlet and Outlet Structures
7.14.1 General

Inlet and Outlet Structures shall be designed, and submitted for approval, for each
particular application. Precast Inlet and Outlet structures are preferred. Refer to
Specification Drawing No. ST-8, ST-9 and ST-10.

Trash racks, energy dissipation, railings, monitoring devices, oil separators, inlet sumps,
safety grates and rip-rap shall be provided as required.
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7.14.2

7.14.3

715
7.15.1

7.15.2

7.15.3

Safety Grates and Hand Rails

Lockable, hinged, manufactured safety grates are required on open inlets and outlets
300mm and larger. Refer to Specification Drawing No. ST-11

A handrail shall be installed around inlet/outlet structures 1.2 meters or larger in height.

Erosion Control

Erosion control and/or additional velocity restricting designs may be required as
determined by the City Engineer.

Quality Control
General

Quality control shall be provided for flows up to 50% of the 2 year post development peak
flow (‘first flush’ storm) or the 5 year pre-development peak flow, whichever is greater.
Quality treatment facilities include, but are not limited to, oil/grit separators, trapping
hoods, sumps, silt traps, detention storage facilities, grassed swales and constructed
wetlands.

Treatment facilities should include provisions for maintenance equipment access.
Oil/Water Separators (OWS)

Oil/water separators including coalescing plate separators shall be provided on the storm
service, on private property, for all gas stations, vehicle service areas and storage areas
for vehicles and construction equipment. A covenant must be placed on title alerting the
property owner to the maintenance requirements, etc.

Qil/grit Separators (OGS)

OGS shall be provided on the storm services, on private property, for sites with parking
for 50 or more vehicles. OGS shall be a swirl concentrator or equivalent. Design details to
be provided by supplier of proprietary system or by designer of equivalent.

OGS will be designed to treat a minimum of 90% of the annual runoff volume of the
catchment area.

An internal high flow bypass shall be provided that conveys high flows directly to the outlet
such that scour and re-suspension of material previously collected does not occur.

OGS shall be capable of removing 80% of the total suspended sediment load (TSS
including fine and clay particles) and 95% of the floatable free oil.

Maintenance access shall be provided to and into the structure for removal of accumulated
sediments and oils with a vacuum truck.

OGS shall be installed in a water tight concrete manhole or vault structure.

Where an OGS and detention storage are required, the OGS shall be installed
immediately upstream of any required detention storage facility.
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7.15.4

7.16
7.16.1

7.16.2

Detention Storage Facilities

Underground detention facilities shall be complete with a sump upstream of the control
orifice with an accessible clean-out, with exception to storage immediately downstream of
an OGS unit (refer to Section 7.15.3).

Above ground detention facilities shall be complete with a sediment forebay with an
access road for clean-out equipment. Design parameters may be made available upon
request.

Quantity Control
General

Quantity control is required on all development properties to minimize the effect to the
natural hydrological and hydro geological regimes, while not compromising the safety of
persons or property. Best efforts shall be made to provide quantity control to meet the
criteria outlined in Section 7.1.1.

Detention Facilities

The design of stormwater detention facilities shall be completed by a Professional
Engineer qualified in hydrological design.

In general the City encourages detention facilities to be:

=  Multi-use facilities that include recreational, environmental and aesthetic
aspects as well as flow control and water quality control

= Accessible, including all inlet/outlet structures

= Above ground where possible. In pipe storage within City right of way is
discouraged.

7.16.2.1  Above Ground Detention

Detention basins shall be sized to match post-development to pre-development flows
up to and including the 25 year storm with safe overland provisions for up to the 100
year storm. Detention basins shall have emergency overflow weirs and a sediment
forebay with access road for operations and maintenance.

7.16.2.2 Underground Detention

Where use of underground detention facilities is approved by the City, the facility shall
be designed with sumps and access for operations and maintenance to the
satisfaction of the City Engineer.

7.16.2.3  Private Detention Facilities

Stormwater retention for commercial, industrial, institutional and multi-family
residential may be at surface and/or underground. Rooftop and parking lot storage
may be considered where appropriate. B.C. Building Code and City bylaw restrictions
shall be met when designing rooftop storage.
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7.16.3

7.16.4

7.16.5

7.16.6

Orifice

Orifice size shall be greater than 90mm unless otherwise approved by the City
Engineer. Where smaller orifices are required, due consideration shall be given to
minimize potential plugging of the orifice and to ensure appropriate emergency
overflows and maintenance access is provided.

Infiltration Systems

Refer to Section 7.2.2.

Low Impact Development Infrastructure

Refer to Section 7.2.3.

Natural Drainage Courses

A natural drainage course may remain within private property, with provision for right of
way unless under special circumstances such as where the City retains or acquires
ownership for park or buffer use.

A natural drainage course shall not be altered or diverted, including altering the
contributing drainage area, unless such alteration or diversion has been approved by the
City Engineer and all other governing authorities.

Developments that outlet to a natural drainage course shall take all reasonable measures
to mimic the naturally occurring hydrology of the basin using best management practices
to slow the runoff to pre-development levels. In all cases, outlet to a natural drainage
course shall not exceed 1.3 L/s/ha unless otherwise approved by the City Engineer.

Developments that outlet to natural drainage courses shall have suitable quality control,
refer to Section 7.15

MATERIALS

Storm sewer materials shall be supplied in accordance with Schedule D — Approved
Materials List.

INSTALLATION

Storm sewer installation shall be in accordance with Master Municipal Construction
Documents (MMCD) Platinum Edition Volume 2 (The MMCD Association, 2009) as
amended and Schedule B — Part 3.

CLEANING, FLUSHING, TESTING

Storm sewer cleaning shall be in accordance with Master Municipal Construction
Documents (MMCD) Platinum Edition Volume 2 (The MMCD Association, 2009) as
amended and Schedule B — Part 3.
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8.0 STREET LIGHTING

A. DESIGN CRITERIA

8.1 British Columbia Electrical Code

The Street Lighting Design shall satisfy the BC Safety Authority Electrical Safety
Regulation, Canadian Electrical Code including BC amendments.

8.2 Materials

Electrical materials used in the street lighting system shall be new, labelled and approved
by the Canadian Standards Association or equivalent.

Conduit shall be Rigid PVC (RPVC) unless otherwise approved by the City Engineer.

Street Lights shall be Light Emitting Diode (LED) with 7 pin receptacle on all lights with
dimmable driver and control (photo cell, shorting cap or controller).

8.3 Levels of lllumination

The average levels of illumination shall be in accordance with the llluminating Engineering
Society of North America (IESNA) RP-8-14.

Where a local road intersects with a Collector or Arterial (Major) roadways, the lighting
levels shall meet or exceed the values recommended in IESNA RP-8-14, Table 8.

8.4 Pole Type

Davit poles and fixtures shall be located on all Collector and Arterial (Major) roads. Davit
fixtures may be required at intersections other than Collector and Arterial, at the discretion
of the City Engineer. Davit fixtures shall be located in industrial areas. Davit luminaries
shall be in accordance with Specification Drawing No. SL-1 and SL-2, and in accordance
with current Schedule “D” approved materials list.

Decorative top poles and fixtures shall be located within the Town Centre Development
Area. Decorative top street lights shall be in accordance with Specification Drawing No.
SL-3, SL-4, SL-5, SL-3- and SL-4-lI, and in accordance with current Schedule “D”
approved materials list.

Residential type poles and fixtures shall be located on all local class classified roads and
all areas not specified above. Residential type street lights shall be in accordance with
Specification Drawing No. SL-3, SL-4, SL-5, SL-3-1 and SL-4-I and in accordance with
current Schedule “D” approved materials list.

Handhole shall be tamperproof.
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8.5 Location
Street light Poles shall be off-set as indicated on the applicable road cross-section.

Pole locations, in general shall be aligned with property lines and shall not conflict with
driveways, fire hydrants, parking stalls or underground services. Poles shall be located
as not to inhibit the movement of snow clearing equipment.

8.6 Electrical Service Connections
Hydro service connections for street lights shall be made to a buried Hydro service box.

Electrical service connections shall be made to a junction box, power pole or lamp
standard power base. All electrical designs must incorporate a power base.

8.7 Electrical Permit

Safety Authority Electrical Permit must be submitted to the City within three (3) months of
the application date.

B. MATERIALS

Street Lighting materials shall be supplied in accordance with Schedule D — Approved
Materials List.

C. INSTALLATION

Street Lighting installation shall be in accordance with Master Municipal Construction
Documents (MMCD) Platinum Edition Volume 2 (The MMCD Association, 2009) as
amended and Schedule B — Part 3. The locations of all Street Light conduits shall be
recorded and included on the Record drawings, together with all street lights, identifying
lights that have the power base.

D. TESTING

Street Lighting installation shall be in accordance with Master Municipal Construction
Documents (MMCD) Platinum Edition Volume 2 (The MMCD Association, 2009) as
amended and Schedule B — Part 3.
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9.0 HYDRO, TELECOMMUNICATIONS, GAS

A. DESIGN CRITERIA

9.1 General

Where civil works to support hydro, telecommunications and/or gas infrastructure are
required by Bylaw No. 4293, the applicant shall construct the works consistent with the
regulations, standards and specifications set out in this schedule.

The location of the utility within the road right-of-way shall be as per the applicable road
cross-section. See Specification Drawings RD-1 through RD-16.

9.2 B.C. Hydro
B.C. Hydro servicing shall be designed to B.C Hydro Specifications.

B.C. Hydro drawings shall have received City or Design Engineer approval prior to the
commencement of construction.

Prior to commencement of work near energized overhead hydro as defined in WCB
regulation — Part 19, the contractor shall complete a WorkSafe BC Form 30M33.

9.3 Telecommunications

Telecommunication servicing shall be designed in accordance with the material
specifications of the applicable telecommunication operator and shall be compatible with
all other underground utilities.

Telecommunication drawings shall have received City or Design Engineer approval prior
to the commencement of construction.

9.4 Gas Distribution System

Gas distribution system shall be designed in accordance with the material specifications
of the applicable Gas distribution operator and shall be compatible with all other
underground utilities.

Gas distribution system drawings shall have received City or Design Engineer approval
prior to the commencement of construction.

B. MATERIALS

Hydro, Telecommunications and Gas materials shall be supplied in accordance with the
applicable utility provider’s standards.

C. INSTALLATION

Hydro, Telecommunications and Gas installation shall be in accordance with the
applicable utility provider’s standards.

D. TESTING

Hydro, Telecommunications and Gas testing shall be in accordance with the applicable
utility provider’s standards.
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10.0

A.

10.1

10.2

10.3

10.4

10.5

LANDSCAPING

DESIGN CRITERIA

General

Where provisions of the Subdivision and Development Servicing Bylaw No. 4293 require
the construction of an irrigation system or vegetative planting, the applicant shall construct
the works consistent with the regulations, standards and specifications set out in this
schedule.

Approval Drawings

Engineering drawings showing the detailed design of the landscaping shall be submitted
to the City Engineering Department for approval prior to commencement of construction.
These drawings shall show basic road and lot network, location of all shallow utilities and
above ground appurtenances (manhole lids, IC chambers, hydrants, transformers, street
lights, etc.), location of the irrigation lines and appurtenances, the size, location and type
of all plantings, topsoil depths, seeding locations and mixes.

The drawings shall conform to the City of Salmon Arm’s Landscape Standards and
Recommended Species Guide which are available from the City upon request.

Boulevards

Boulevards which are not required to be landscaped and irrigated shall be provided with
a minimum of 300mm of topsoil and either hydro seeded or sodded. Alternative
landscaping may be approved at the discretion of the City Engineer. Owner/ =Developer
shall be responsible for proper care and maintenance of boulevard for entirety of 1 year
maintenance period or until change of ownership of responsible parcel.

The minimum width for grass boulevards shall be 1.0m. Where a separated sidewalk at
a distance less than 1.0m is unavoidable the area should either be additional concrete
area, or decorative stone placed over a woven fabric weed barrier.

Hydroseeding and seeding within boulevards to conform to the approved materials list
seed blend.

Hydroseeding

Disturbed areas that are not to be otherwise landscaped shall be hydroseeded where the
slope is less than 10%. Hydroseeding in conjunction with erosion matting or other ESC
controls shall be used where the slope is greater than 10%.

Sodding

Disturbed areas that are not to be otherwise landscaped shall be sodded where adjacent
to existing dwellings/facilities. Sodded areas shall require
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10.6 Seeding

Seeding is discouraged, but may be permitted by the City Engineer in areas that are low
use and low risk for erosion.

10.7 lIrrigation

Irrigation of the boulevards is required for all medium and high density residential
developments and all Industrial/Commercial/Institutional developments.

Where the sidewalk is separated from the curb in residential areas, irrigation sleeves shall
be installed, one per lot, and the location marked on the sidewalk by stamping the wet
concrete with an arrow.

All infrastructure (i.e. sprinkler heads) to be installed a minimum of 5mm below the finished
sidewalk grade, or in another manner to minimize damage during snow clearing
procedures.

All irrigation services to have appropriate backflow prevention in accordance with the
City’s current Cross Connection Control Bylaw.

10.8 Street Trees

Street trees shall be installed as required by the City Centre Road Standard. Refer to
Specification Drawings RD-5, TRE-1 and TRE-2.

Sufficient un-compacted soil space must be available to accommodate root growth or a
soil cells must be provided with sufficient structural capacity to support surrounding
infrastructure. Sufficient un-compacted soil space shall be 30 m® and minimum 2.5m in
each dimension for a single tree or 15 m® and minimum 2.0m in each dimension per tree
for multiple plantings.

Root barriers shall be installed to the depth of the adjacent City infrastructure.
City shall provide list of approved plantings upon request.
10.9 Unit Paving

Unit paving shall be provided to the City Centre Standard. Refer to Specification Drawings
RD-5, CGS-13, and CGS-14
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B. MATERIALS

Landscaping materials shall be supplied in accordance with Schedule D — Approved
Materials List.

C. INSTALLATION

Landscaping installation shall be in accordance with Master Municipal Construction
Documents (MMCD) Platinum Edition Volume 2 (The MMCD Association, 2009) as
amended, current BCLNA guidelines, and Schedule B — Part 3.

D. TESTING

Landscaping testing shall be in accordance with Master Municipal Construction
Documents (MMCD) Platinum Edition Volume 2 (The MMCD Association, 2009) as
amended and Schedule B — Part 3.
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11.0 HILLSIDE DEVELOPMENT

A. DESIGN CRITERIA

11.1  General
Where developments are located within the Hillside Development Area as shown in
Schedule A, Map 1 of the Subdivision and Development Servicing Bylaw No. 4293, the
design criteria from Schedule B, Sections 1 through 10 shall apply except where amended
below.

11.2 Roads

11.2.1 Single Lane Roadways
Use of single lane roadways (one-way traffic) may be permitted within an adequate road
network where topography warrants. Single lane roadways are intended for single
loaded roads and with under 25 units. Exceptions may be granted with approval by the
City Engineer. Parking is to be restricted to the right side of the roadway only.

11.2.2 Lanes
Lanes may be considered where topographic limitations exist. Lanes are intended for
single loaded roads and with under 10 units. Exceptions may be granted with approval
by the City Engineer.
Lanes within new subdivisions shall conform to Specification Drawing no. RD-12b

11.2.3 Rights-of-ways
Right of ways may be a minimum of 18.0m for two-lane roadways and 10.0m for one-lane
roadways where approved by the City Engineer.

11.2.4 Sidewalks
Sidewalk locations adjacent to a roadway may meander within the right-of-way where
topography warrants and/or be outside of the roadway right-of-way and protected by
statutory right-of-way.

11.2.5 Boulevards

Boulevards may be graded at a slope recommended by a geotechnical engineer. A
minimum of 0.5m (low side) or 2.0m (high side) buffer at 2.0% slope towards the roadway
must be maintained around all infrastructure or as needed to allow access to and properly
support infrastructure.

The hydraulic capacity of the roadway shall be confirmed where part of the overland flow
network.

Provisions for snow storage shall be made as required where adequate boulevard space
is not provided.
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11.2.6 Turn-around

11.3

Hammer head turn-around (RD-13) will be permitted where topography prevents
installation of full turn around (RD-11).

Access

Driveways on the low side must have a high point a minimum of 0.10m above the adjacent
gutter line or as necessary to maintain the hydraulic capacity of the roadway without
overflow onto private property.

Driveways shall conform to City of Salmon Arm Policy 3.11 and shall ensure the first 3.5m
of the driveway has a grade of no greater than 7.0%.

Shared driveways and private lanes may be permitted where topography warrants, with
the following provisions:

- Dead-end lanes shall service no more than six (6) lots and include turn-around
provisions.

- Through lanes and shared driveways shall service no more than 15 lots.

- Minimum paved travel lane width shall be 4.0m with widening as necessary to permit
safe vehicle movements.

- Land design must allow for access by emergency, garbage collection and moving
vehicles at a design speed of 20km/hour.

- No parking shall be allowed on laneways. Guest parking must be accounted for in
onsite design.

- For shared driveways, an appropriately sized and located area will be required for
common garbage and recycling pick-up from the road.

MATERIALS

Hillside Development materials shall be supplied in accordance with Schedule D —
Approved Materials List.

CONSTRUCTION

Hillside Development construction shall be in accordance with Master Municipal
Construction Documents (MMCD) Platinum Edition Volume 2 (The MMCD Association,
2009) as amended and Schedule B — Part 3.

TESTING

Hillside Development testing shall be in accordance with Master Municipal Construction
Documents (MMCD) Platinum Edition Volume 2 (The MMCD Association, 2009) as
amended and Schedule B — Part 3.
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APPROVED
STANDARD HIGHBACK CURB
No. REVISION Date AND GUTTER
A APPROVED 10/11/16 et
B | SDSB 4293 REV'S — ISSUED FOR APPROVAL |26/06/23 NGNS SPECIFICATION
DRAWING No.: CGS—1
Adopted by Council June 26, 2023
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CONSTRUCT TO TOP OF

CURB WITH BASE COURSE\
1100, 150 | \ 500 MIN__
40 \

%)
z
o
'_
Fa) 200
ol
=0
28 ‘
34 /
2
En
) hMAEEPEI 4
[y an] PRt
=z
Sz
2 .
[
%o < Q. 5
<
2 5.9 &)
8,:,* %4 .
: ° ;.9
o .. p-
2o .
7] P -
x << Q o
L
bz
[

)
77

PO
N4
ROLL—OVER CURB & GUTTER

CONSTRUCT TO TOP OF

REVERSE GRADE ROLL—OVER

g CURB WITH BASE COURSE
'g | 300 1150 | o \500 MIN__
g 40
8% 10R ‘ L | l’_mR\
o
24 / 300R| |o
H:Ja e e § V< g
E% ‘
5= ) | 470 | N
1 I 1 <l .
= W Q L .
"2 < AP SN
oo : Q .
2" b Q. Q. L/
O: (24 > 7 /
oX °. 5.9 BN
[l p g~ B} . P- .
n:gg Q o Q \
E% Py . Py .

~
3 VSN D4

NOTES:

1) Control joints shall be cut & tooled into
the concrete to a depth of 60% of the
thickness of the concrete at intervals of 3.0m.

CURB & GUTTER

No. REVISION Date

A SDSB 4293 — ISSUED FOR APPROVAL 06/12/23

APPROVED

b &
, Spr P
w g THES

S 2
=asas

ROLL—OVER CURB & GUTTER

SPECIFICATION

DRAWING No.: CGS-2

Adopted by Council June 26, 2023
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LANDSCAPING

2

200

N O. < <\
REFER TO ROAD Q - .
STRUCTURE SPECIFICATIONS < O \&_ 750mm — 15M REBAR
FOR ASPHALT, BASE . °Q O/ @ 750mm c/c
AND SUB—BASE AN g
© P .
O MIRN
o
\ P Q
NOTES:
1) 750mm — 19¢ Dowels every 750mm. 2) Control joints shall be cut & tooled into
the concrete to a depth of 60% of the
thickness of the concrete at intervals of 3.0m.
APPROVED
v’ﬁf o
l“‘q')_
{2 ISLAND OR MEDIAN CURB
No. REVISION Date % G e;\lj_\ng?r;r = 3
4 : 7
A SDSB 4293 — ISSUED FOR APPROVAL 06/12/23 k £

SPECIFICATION
DRAWING No.: CGS-3
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L
L PLAN
150mm BEHIND HIGH—BACK CURB & GUTTER
150mm BEHIND ROLL—OVER CURB & GUTTER —
180mm IN ALL COMMERCIAL ZONES
CURB AND GUTTER I OFFSET VARIES 2000 | o« MIN. |
REFER TO SPECIFICATION 600
DWG. No. CGS-1,-2,-3 SEE NOTE 4 300
| o _2.00%
| N b= —
NN

32mPa CONCRETE
/ BASE COURSE (MIN 100mm)

SUB—BASE COURSE (MIN 300mm)
ELEVATION

NOTES:

1) Control joints shall be cut to 60% depth of 3) Trowelled edges shall be 30mm wide.
the concrete and trowelled 5mm wide, 15mm deep _ . .
at 3.0m spacing. 4) Refer to CGS—5 for Driveway Crossings.

5) Where sidewalk is separated from roadway with boulevard

2) Scoring joints shall be Smm wide and 15mm deep. Driveway aprons to be concrete between sidewalk & curb.

APPROVED
v

STANDARD SEPARATED

T = 3 SIDEWALK

A SDSB 4293 — ISSUED FOR APPROVAL 06/12/23 Y G il

S e SPECIFICATION

DRAWING No.: CGS—4A

Adopted by Council June 26, 2023
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__ TROWELLED ARROWS TO INDICATE LOCATION
OF IRRIGATION CONDUIT
3000
1500

CONTROL JOINT

PANELS

MEDIUM BRUSHED/
BROOMED FINISH

1850

CONTROL JOINT

SCORING JOINT

/‘/
W
7 A /
/ CURB \ TROWELLED EDGE—V
STAMP FOR GUTTER \_
CURBSTOP LOCATION ISRE?GQE%\I 50 ONDUIT
|
NOSTEEE 4
| | 1850 {MIN.
|eoo|
CURB AND GUTTER
RDEI:I:(EB Jc? gzg(i":'cfg'f'; 150mm IN ALL RESIDENTIAL ZONES
T 180mm IN ALL COMMERCIAL ZONES
2.00% | |
\ h“\.\\“\\\
NN
32mPa CONCRETE
BASE COURSE (MIN 100mm)
/ SUB—BASE COURSE (MIN 300mm)
NOTES:
1) Control joints shall be cut to 60% depth of T I hall ide.
the concrete and trowelled 5mm wide, 15mm deep 3) Trowelled edges shall be 30mm wide
at 3.0m spacing. 4) Refer to CGS—5 for Driveway Crossings.
2) Scoring joints shall be 5mm wide and 15mm deep. 5) Where sidewalk is separated from roadway with boulevard.
Driveway aprons to be concrete between sidewalk & curb.
APPROVED
v’ﬁf
‘l“q.o
{o TN STANDARD SIDEWALK
REVISION Date § s
4 = §
SDSB 4293 — ISSUED FOR APPROVAL 06/12/23 3} }e"
NG T e
omsazss? SPECIFICATION
DRAWING No.: CGS—4B

Adopted by Council June 26, 2023
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STANDARD DRIVEWAY WIDTHS
Refer to CGS—4B for 8000 — COMMERCIAL Refer to CGS—4B for
Standard Sidewalk 6000 — RESIDENTIAL Standard Sidewalk
— et —1 2 50—t et —] 2 50—t -
TROWELLED

MEDIUM BRUSHED/.

EDGE
/\\ |~t——3000 MAXIMUM——=—  BROOMED FINISH 7\

L e [
I‘ 0% 1000
il

\
|

SIDEWALK

1850
14.0% '||

: >
CURB

GUTTER / g / /;,

LONGITUDINAL SCORE LINES —/

CONTROL JOINT AT MIDPOINT OF DRIVEWAY CONTROL JOINT L
PLAN — NON-SEPARATED SIDEWALK

SIDEWALK

CONTROL JOINT

&

T 2450
<O QQ/

A \
CURB

.
a

GUTTER

CONTROL JOINT AT MIDPOINT OF DRIVEWAY — LONGITUDINAL SCORE LINES

PLAN — SEPARATED SIDEWALK

BACK OF SIDEWALK

/_ AT DRIVEWAY
| |
1
A

|
FRONT OF SIDEWALK /

I_ 150mm IN ALL RESIDENTIAL ZONES J
AT DRIVEWAY

ELEVAT'ON 180mm IN ALL COMMERCIAL ZONES

NOTES:
1) Control joints shall be cut to 60% depth of the 3) Trowelled edges shall be 30mm wide.
concrete and trowelled 5mm wide, 15mm deep
in 150mm driveway slab. Curb and gutter to a 4) Maximum Driveway widths shall be
depth of 60% the thickness of the concrete. 10.0m for Commercial Driveways and 8.0m for
2) Scoring joints shall be 5mm wide and 15mm deep residential drwewoyg (maximumn 5(.)% of lot
and are required where control joints exceed frontage). City Engineer approval is necessary
2.0m spacing. for use of non—standard driveway widths.
APPROVED
No. REVISION Date a G?QE.{}Q;G”: 3 DRIVEWAY ENTRANCE
L i
A SDSB 4293 — ISSUED FOR APPROVAL 06/12/23 Y N e ,""
S ; r‘E;"-"-'\;:’a
Snsazs®? SPECIFICATION
DRAWING No.: CGS—-5
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4293 — Schedule B, Part

GROOVES TO INDICATE
ENTRANCE PORTION OF
RAMP AT 150mm SPACING

71% +/—- 1.2% SLOPEK

FULL HEIGHT CURB
(MINIMUM 1.0m)

2.0m TYP

71% +/— 1.2

SIDEWALK

GROOVES TO INDICATE BOULEVARD

ENTRANCE PORTION OF
RAMP AT 150mm SPACING
CENTERED IN CROSSWALK

PLAN

[F¥)

z

~

& 1850

E

3

‘ i i

r———

? 150 IN RESIDENTIAL ZONES

180 IN COMMERCIAL ZONES

STANDARD CURB AND GUTTER

BOULEVARD

1.2m MIN
(BYPASS ZONE)

TACTILE ATTENTION
INDICATOR

FULL HEIGHT CURB
(MINIMUM 1.0m)

SRREAR
58

SIDEWALK
1.2m: MIN

(BYPASS: ZONE)

BOULEVARD

2

CURB

GUTTER

1.8m MIN CENTERED
ON CROSSWALK

PLAN

1750

— GUTTER LINE

4

S

< 150 IN RESIDENTIAL ZONES

180 IN COMMERCIAL ZONES

ROLL—OVER CURB AND GUTTER

SECTION DETAIL
NOTES:

1. Control joints shall be installed per the
specification in Standard Drawing CGS—4A

3.

width
300 and 350 millimeters from the road face of the
curb.

Tactile Attention Indicators shall be used in high
traffic areas as determine by the City Engineer.

Tactile Attention Indicators should extend the full

SECTION DETAIL

of the curb ramp and should start between

APPROVED

No. REVISION Date

SDSB 4293 — ISSUED FOR APPROVAL 06/12/23

WHEELCHAIR SIDEWALK RAMP

SPECIFICATION

DRAWING No.: CGS—-6

Adopted by Council June 26, 2023
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CONTROL JOINT

2400
PANELS
MEDIUM BRUSHED/ 8
o
BROOMED FINISH "
v
/ -
/ R
TROWELLED EDGE—V
REMOVABLE BOLLARD TO BE INSTALLED
/ AT EACH END OF WALKWAY
0,n
600 4000 —/I/— 600
500 —= 5000 ~— 500
1500 1500
q:— 2.00%
' / /{

150mm—32MPa CONCRETE WALKWAY /
75mm—25mm BASE COURSE AGGREGATE

300mm—75mm SUB—BASE COURSE AGGREGATE

ELEVATION

NOTES:

1) Control joints shall be cut to 60% depth of the
concrete and trowelled 5mm wide, 15mm deep

2) Scoring joints shall be 5mm wide and 15mm deep
in 150mm driveway slab.

and are reguired where control joints exceed
Curb and gutter to a 2.0m spacing.
depth of 60% the thickness of the concrete. 3) Trowelled edges shall be 30mm wide.
APPROVED
v’ﬁf
‘l“q_o
P 474508 SR STANDARD WALKWAY
No. REVISION Date : s
4 = §
A SDSB 4293 — ISSUED FOR APPROVAL 06/12/23 h ! ,z’"
NG TN
omsazss? SPECIFICATION
DRAWING No.: CGS—7/
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CLEAR WIDTH

~ TREAD WIDTH + 600 — 3000 CLEAR HEIGHT

— 600 ~—-3000 — 4000—® 600 =
TREAD WIDTH

_ 2% !
77
MINIMUM 50mm — ASPHALT CONCRETE PAVEMENT /

MINIMUM 75mm — 25mm CRUSHED BASE COURSE AGGREGATE

MINIMUM 300mm — 75mm
SCREENED OR CRUSHED SUB—BASE COURSE AGGREGATE

L
—

ELEVATION

1 N T

—={ 600 '=—-3000 — 4000—= 600 '——-—m
SHOULDER TREAD WIDTH SHOULDER

PLAN VIEW

NOTES:

1) Trail designed for high use

2) Beginner to intermediate user group

3) Base and tread materials shall be imported

4) Tread surface shall be cross—fall or crowned

5) ditching and culverts required for surface drainage

6) Base layers shall be below original ground, tread surface shall be near to original ground elevation

3 TRAIL TYPE 1 (MULTI—USE
REVISION Date 3 PATH)
SDSB 4293 — ISSUED FOR APPROVAL 06/12/23 a'
DRAWING Nov: CGS—8

Adopted by Council June 26, 2023
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3000 — 500
CLEAR WIDTH 2400 CLEAR HEIGHT
~a———2000 — 3000——=—
TREAD WIDTH

2—-4%

_ 7 —_

o

- //

MINIMUM 75mm — 25mm BASE COURSE AGGREGATE/
MINIMUM 300mm — 75mm SUB—BASE COURSE AGGREGATE

ELEVATIONS

P Ve B

— | N T

—s——2000 — 3000———==
TREAD WIDTH

3000 — 500
CLEAR WIDTH

PLAN VIEW

NOTES:

1) Trail designed for regular to high use

2) Beginner to intermediate user group

3) Base and tread materials shall be imported

4) Tread surface shall be crowned or cross—fall

5) ditching and culverts required for surface drainage

6) Base layers shall be below original ground, tread surface shall be near to original ground elevation

APPROVED
v

o o
s b
¥ e

A

TRAIL TYPE 2

No. REVISION Date

A SDSB 4293 — ISSUED FOR APPROVAL 06/12/23

o o
g o
s i TS
"o P
S

SPECIFICATION

DRAWING No.: CGS—-9
Adopted by Council June 26, 2023
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~—————1100 — 300
CLEAR WIDTH
~+——>500 — 100
CLEAR HEIGHT 2400 READ WIDTH e
p MAX SLOPE 2:1 (TYP.)
4%—6% 3
/"4’
— ELEVATION
00 — 1000——=
TREAD WIDTH
1100 — 300
CLEAR WIDTH
NOTES:
1) Trail designed for regular use 5) Grades in excess of 2H:1V shall be
2) Beginner to advanced user group recommended by a geotechnical engineer
3) Roots and rocks shall be removed from tread surface and approved by the City Engineer.
4) Tread surface shall be of compacted native material
APPROVED
No. REVISION Date
A SDSB 4293 — ISSUED FOR APPROVAL 06/12/23
SPECIFICATION
DRAWING No.: CGS—=10

Adopted by Council June 26, 2023






















































































































































































































































