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REPORT

1
1.1

Introduction to Standards
FOREWORD

The Town of Slave Lake's Development Standards and Procedures ( Development Standards) are intended
to provide a uniform and consistent foundation of design for those parties interested in developing land
within the Town of Slave Lake. These Standards are referenced within development agreements between
the Town and individual Developers and all development must conform to these guidelines. Departure from
these Standards will only be permitted with the written approval from Town Council.
These Development Standards refer to this community’s basic minimum development requirements. Using
this guide, the Developer’s Consulting Engineer must apply sound engineering principles and judgement in
preparing the design for new development. The Town Engineer must be advised of any complication or
special conditions involved with development proposals so that approvals can be based on a clear
understanding of same.
These Development Standards will provide enough flexibility to explore reasonable alternatives while
maintaining good engineering and construction practices. However, they shall take precedence and govern
in case of any inconsistency or conflict between the various Town Departments. The input from interested
parties is always encouraged and the Standards will be updated from time to time. These revisions will be
available on request from the Town.
1.2

SLAVE LAKE HISTORY AND BACKGROUND

The Town of Slave Lake was relocated from the Lesser Slave River to its present location following rising
lake levels and flooding that occurred in 1935. It became a village in 1961 with a population of about 500
people. The oil boom in the 1960's resulted in rapid growth for the Town with major housing shortages
causing many challenges for Town administration. Nevertheless, the Town managed this boom and local
development has evolved with a more stable platform of growth. Presently, forestry, oil & gas, and tourism
are the region’s main industries with the local economy remaining strong despite the cyclical nature typical
of resource-based industries.
The community’s population has become more permanent in nature with much of the formerly transient
population taking roots and settling in the area. The Town's population has an above average percentage of
young and school age children with a relatively small number of seniors.
A substantial amount of information is available from various existing Town reports, studies, and planning
documents.
Soil conditions in the Slave Lake area are predominantly silty and sandy and are located within the frost
susceptible range. Water tables are high and sanitary sewers require special attention to avoid infiltration.
Sub-grade improvements for local road pavement construction usually require special considerations.
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Granular materials for asphaltic wearing surface courses are not abundant and care must be taken to
ensure proper quality mixes.
1.3

SCOPE

1.3.1

Municipal Development Standards

These Standards and Procedures apply to the preparation and submission of engineering drawings for
municipal services in both rural and urban residential, commercial and industrial developments and include:
Water distribution systems, fire protection systems and lot service connections.
Sanitary sewerage systems and lot service connections.
Storm collection systems and related appurtenances, lot grading, and lot service connections.
Facilities including sewage lift stations and storm water management facilities.
Roadways, sidewalks, curb and gutter, and lane improvements.
Shallow (franchise) utilities (i.e. gas, power, lighting, telephone and cable T.V.).
Landscaping requirements, including hard and soft elements and walkway systems.
1.3.2

Re-Development

These Standards also apply to the redevelopment of residential and industrial/commercial lands. Where a
unique situation arises that requires deviation from these Standards, a written request must be submitted to
the Town in advance.
1.4

TOWN AND DEVELOPER RELATIONSHIP

The Town of Slave Lake encourages the private development of residential, commercial and industrial
properties. The Town endeavors to maintain a cooperative relationship with private developers. The
Development Agreement sets out the normal responsibilities between the individual parties and how
municipal improvements will be accepted and maintained.
1.5

DEFINITIONS

"Consulting Engineer" shall mean the consulting professional engineer registered to practice engineering in
the Province of Alberta, retained by the Developer, at the Developer's expense.
"Developer" shall mean the party with whom the Town enters into a Development Agreement for
development of a subdivision area described therein.
"Development Agreement" shall mean the agreement entered into between the Town of Slave Lake and the
Developer setting out the terms, conditions and requirements for development of the subdivision area
described therein.
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"Development Area" shall mean the total area acknowledged in the Development Agreement to be the
developed lands which are proposed to be developed by the developer over a period of time based on
terms, conditions and requirements which may be agreed upon from time to time for each subsequent
phase of development.
"Director of Community Services" shall mean the person or the authorized representative employed or
retained by the Town at the Town's expense to administer its parks, recreational and cultural facilities and
programs.
“Director of Operations" shall mean the person or the authorized representative employed or retained by the
Town at the Town's expense to administer the municipal operations, i.e. Public Works and Utilities.
"Land Use Bylaw" shall mean the Town's Land Use Bylaw enacted under the provisions of the Municipal
Government Act.
"Maintenance Period" shall mean the two-year guarantee period with respect to municipal improvements
following acceptance of the municipal improvements by the Town as set out in the Development
Agreement.
"Municipal Improvements" shall mean the services and facilities to be provided by the Developer for
acceptance by the Town as set out in the Development Agreement and subject to the maintenance period.
"Municipal Planning Commission" shall mean the Town's Municipal Planning Commission appointed by the
Town in accordance with the Municipal Government Act.
"Off-site Levies" shall mean those levies required to be paid by the Developer to the Town in accordance
with the Town's Bylaws and the terms of the Development Agreement for the prorated share of water and
sewage facilities constructed or to be constructed by the Town.
“Planning & Development Officer" shall mean the Planning & Development Officer or authorized
representative employed or retained by the Town, at the Town's expense, to administer the Land Use
Bylaw or the land use regulations as set out in the Municipal Government Act.
"Security" shall mean the security to be provided by the Developer to the Town to ensure the construction
and installation of the municipal improvements by the Developer are in accordance with the terms,
conditions and requirements set out in the Development Agreement.
"Subdivision Area" shall mean the portion of the development area that the Developer proposes to develop
in accordance with the terms, conditions and requirements of a Development Agreement to be entered into
between the Town and the Developer.
"Town" shall mean the Town of Slave Lake.
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"Town Council" shall mean the duly elected Town Council of the Town of Slave Lake.
"Town Engineer" shall mean the professional engineer or engineers employed or retained by the Town at
the Town's expense.
"Utility Foreman" shall mean the Town employee or his representative appointed by the Town to specifically
operate and maintain the Town's sewer and water utility systems.
1.6

ABBREVIATIONS

A.W.W.A.
B.C.
B.V.C.
C.S.A.
D.R.
E.C.
E.V.C.
G.I.S.
ha
igcd
kPa
L
L/s
L.U.B.
m
ML
mm
M.P.C.
m/s
P.I.
P.L.
p.p.a.
p.s.i.
P.V.I.
s
TAC
UAD
UAU
UCD
UCU
u/g
ULU
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American Water Works Association
Beginning of Curve
Beginning of Vertical Curve
Canadian Standards Association
Dimension Ratio - pipe diameter divided by the thickness of the pipe wall
End of Curve
End of Vertical Curve
Geographic Information System
hectare
imperial gallons per capita per day
kilo Pascal
Litre
Litres per second
Land Use Bylaw
metres
Million Litres
Millimetre
Municipal Planning Commission
metres per second
Point of Interest
Property Line
persons per acre
pounds per square inch
Point of Vertical Interest
second
Transportation Association of Canada
Urban Arterial Divided
Urban Arterial Undivided
Urban Collector Divided
Urban Collector Undivided
underground
Urban Local Undivided
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1.7
1.7.1

REFERENCES
Available Master Plans:
Town of
Town of
Town of
Town of
2004

1.7.2

Slave Lake, Transportation Master Plan Update – Associated Engineering, June 2008
Slave Lake, Draft Storm Drainage Master Plan – Associated Engineering, June 2010
Slave Lake, Sanitary Sewer Master Plan – Associated Engineering, February 2000
Slave Lake, Parks and Open Space Master Plan – Randall Conrad and Associates, June

Available Area Structure Plans:
Town of Slave Lake, South Expansion Area Structure Plan – Armin A. Preisaikis and Associates
and Associated Engineering, August 2004
Town of Slave Lake and Municipal District of Lesser Slave River, Waterfront Intermunicipal Area
Structure Plan – Lovatt Planning Consultants, September 2006
Downtown and Main Street Area Plan – Keith Driver and Associates et al., January 1989
Downtown and Main Street Urban Design Handbook – Keith Driver and Associates et al. January
1989

1.7.3

Other Plans Available:
Town of Slave Lake, Municipal Development Plan – Brown and Associates Planning Group, April
2007
Town of Slave Lake, Draft Industrial Area Infrastructure Improvement Plan – Associated
Engineering, February 2006
Water Treatment Improvements – Parts 1 to 3, Associated Engineering, March 2000

1.7.4

Other Documents:

Applicable Bylaws
Town of Slave Lake, 2009 Development Charges Review, Associated Engineering, March 2010
FireSmart Guidebook for Community Protection – A Guidebook for Wildland/Urban Interface
Communities, Alberta Government, February 2013
Inter-Municipal Development Plan
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2
2.1
2.1.1

Procedures for Development
DEVELOPMENT PROCESS
Preliminary Discussions

Developers must familiarize themselves with the development requirements and standards of the Town of
Slave Lake. Initial discussions should take place with the Planning & Development Officer and the Director
of Operations in order to obtain background information, details of any outstanding commitments relating to
the land, development concepts and related items.
The Developer will be required to present the Town with a preliminary development proposal. Such
proposal must be in accordance with the Municipal Development Plan and any other approved plans such
as Area Structure Plans, Parks Master Plan, Engineering Studies and other approved reports.
Where changes are proposed to existing plans, the Developer must follow the necessary procedures to
obtain the required approvals.
The Developer may be required to undertake studies to supplement available information required in
support of the development proposal or in the review of alternatives.
A Professional Engineer registered in the Province of Alberta, or another qualified professional in this field,
must prepare submissions, drawings, studies and reports.
Additional information required may include but is not limited to:
design briefs
conceptual designs
alternative designs
pre-design reports
geotechnical reports
design calculations
traffic impact analyses
water distribution network analyses
environmental impact assessment
It is advised that the Developer, during the early stages of development planning, initiate a public
information and relations program to keep the general public and abutting property owners informed of the
proposed development in order to address the impact it might have on the Community.
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2.1.2

Municipal Development Plan

The Town's Municipal Development Plan is the senior level planning document and functions as the overall
Community Plan that has been approved by Council Bylaw.
The Municipal Development Plan gives direction for the Town concerning anticipated growth and types and
patterns of development. The Plan addresses specific issues and sets out the goals and objectives
regarding same.
Development proposals must conform with the intent of this planning document as they relate to proposed
uses and development guidelines.
2.1.3

Area Structure Plan

Area structure plans are the Town's second level planning documents, which address development within
specific areas in much greater detail than the Municipal Development Plan. The scope of the document
depends on the development requirements and can vary from a rather comprehensive planning document
to a cursory overview of planning principles.
All development proposals must take into consideration the planning principles and guidelines set out in the
Area Structure Plan once adopted by Bylaw. Additional information may have to be provided by the
Developer to supplement available information.
Where no such existing plan is in place for the proposed development, the Developer shall request that the
Town prepare an Area Structure Plan. Any concerns that the Planning and Development Officer, and or the
Municipal Planning Commission have shall be addressed within the Area Structure Plan. The cost of
preparing an Area Structure Plan will be the responsibility of the Developer.
2.1.4

Outline Plans

An Outline Plan may or may not be required, depending on the location and extent of the development
proposal. An Outline Plan defines an area within an Area Structure Plan that is proposed for development
and requires further detail of land use, municipal servicing and infrastructure.
If an Outline Plan is required, it shall include the following:
local street lay out with right-of-way widths
pedestrian walkway circulation system
required parks and block parks, open space and buffer areas
servicing layout for all utilities including water distribution, sanitary sewage collection, storm
drainage, power, gas, telephone and cable system
any special constraints or facilities that have an impact on development of the area under
consideration
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calculations for design loading for the various infrastructure requirements
proposed lot sizing
Outline Plans will be the responsibility of the Developer including all costs associated with preparing the
Outline Plan.
2.1.5

Development Agreement

A Development Agreement shall be required from the Town prior to the approval of a development permit
application or subdivision application. The Development Agreement is a contract that the Developer and the
Town of Slave Lake enter into to ensure that the completion of municipal servicing and infrastructure occurs
with all works being performed in compliance with all Municipal, Provincial and Federal Codes and
Regulations.
The Developer (and/or his representative) will work with the Town's Planning and Development Officer to
prepare a Development Agreement. Once the Developer has signed the Agreement, it must be approved
by Town Council before final adoption.
The Town’s Planning and Development Officer will prepare the Development Agreement based on a
standard formula used for all developers, but can include specific clauses as required. The Development
Agreement will, as much as possible, establish uniform requirements for all developers.
The Developer will be required to deliver, and deposit with the Town, security in the form of an Irrevocable
Letter of Credit that guarantees the performance of all the terms and conditions of the Development
Agreement. The amount of security is determined by the Town's Director of Operations in accordance with
the following general guidelines:
The initial amount of security shall be a minimum 50% of the total estimated costs of all Municipal
Improvements to be installed by the Developer plus 100% of the total off-site levies and/or
developer charges.
Reduction of security will be considered following acceptance of portions of the Municipal
Improvements providing that the total amount remaining shall not be less than 100% of the total
estimated cost of the Municipal Improvements not yet accepted, plus 20% of all accepted Municipal
Improvements still subject to the provisions of the required guarantee period, plus 100% of the total
off-site cost levies remaining outstanding.
Security may be increased to 100% of the total estimated costs of all Municipal Improvements to be
installed by the Developer if the Town has previous experience with the Developer that would
warrant such an increase.
An increase in security may be required at any time by the Town Engineer if conditions develop
during the course of the development or construction of the Municipal Improvements that indicate
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that the Developer does not apply himself to the development requirements or when the risk by the
Town increases beyond the initial amount of risk. This may be due to increased construction costs,
poor soil conditions, market conditions or any other factor that was not considered at the time of
establishing the original security amount. Increases will not be considered for minor matters and
the Town will entertain reasonable requests by the Developer to modify the Development
Agreement requirements providing that the overall Town's interests are not jeopardized.
The Development Agreement will include the construction of all Municipal Improvements within the defined
"Subdivision Area". This may require the Developer to front-end construction that may benefit future
adjacent development lands. The Town will, in these cases, allow in the Development Agreement a
recovery mechanism for these shared costs from future developers as a precondition to the Town entering
into a Development Agreement with such future developers. Similarly, the Town will require the Developer
to pay outstanding development costs by other developers prior to entering into the Development
Agreement. Off-site levies will be payable by the Developer when selling a lot or at the time of an
Application for Subdivision or Development Permit Application, whichever occurs first.
2.1.6

Urban Expansion and Rezoning

Generally, Council attaches undeveloped lands scheduled for development with an Urban Expansion land
use designation. This designation implies that prior to establishing a specific land use, all requirements set
out in the Municipal Development Plan, Area Structure Plan and/or the Outline Plan for which the
development is proposed must be met.
2.1.7

Subdivision Plan, Right-of-Way Plan, and Easements

The Municipal Planning Commission (Commission) is the Subdivision Approving Authority for the Town of
Slave Lake. The Municipal Government Act, The Subdivision and Development Regulations, relevant
statutory plans, and the Land Use Bylaw shall govern all decisions made by this body. The Commission
will also consider administrative recommendations in regards to relevant planning considerations.
There is a sixty-day time limit in which the Commission must make a decision. The Town must advise that
the lands are properly zoned and that a development agreement is in place for the servicing of the property.
Therefore, it is important to make sure that the zoning and development agreement matters have been
reviewed and discussed prior to making a subdivision application (see Appendix A).
Once the development agreement has been executed, the Town will advise the Subdivision Approving
Authority so that the subdivision can be registered. The Developer must, at the same time as he submits a
registrable subdivision plan to Alberta Land Titles, submit a Right-of-Way Plan showing required utility
rights-of-way together with acceptable easement documents in the name of the Town of Slave Lake for
concurrent registration with the subdivision plan. The utility easements must meet the approval of the
Town. The Town will also require the approval in writing from the various utility companies indicating that
all the right-of-way requirements have been met.
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2.1.8

Design Approval by the Town

1.

The Developer shall retain a Consulting Engineer who shall be responsible for the design and
construction of the municipal improvements and the coordination of installation of power, gas,
phone, lighting and cable TV utilities.

2.

The Consulting Engineer shall initiate preliminary discussions with the Director of Operations and
the Director of Planning & Development about the proposed development concepts that may be
considered by the Developer. Such concepts shall be in accordance with the various land use
planning documents that have been adopted by the Town. Where other alternatives are suggested
by the Developer, the Consulting Engineer will be required to supply the necessary design reports,
which will support the request for a change in concept. The Director of Operations may require
additional design briefs, alternate designs, pre-design report or geotechnical reports in support of a
development proposal.
The Director of Operations will make available information, plans, reports or other details that might
have been previously prepared and which may be relevant to the proposed development.

3.

All municipal services shall be designed and constructed in accordance with these Development
Standards and Procedures and shall be in accordance with accepted engineering design and
practices.

4.

In areas where the Municipal Development Plan requires further study or where Area Structure
Plans and/or Outline Plans are not available, the Consulting Engineer must proceed with the
required documentation, submission of plans and obtain the necessary approvals through requests
for amending Bylaws, public hearings, Municipal Planning Commission review and obtain formal
adoption of the necessary planning documents prior to submission of preliminary subdivision
development plans. Cost recovery for the preparation of such mandatory planning documents can
be provided for in the proposed Development Agreement, if the benefiting area exceeds the
Developer's lands.

5.

The Consulting Engineer shall, in his design work, take full consideration of existing conditions and
services and base high design on a thorough understanding of soil and groundwater conditions,
existing services, climatic exposures, and any special environmental concerns. Where considered
necessary by the Director of Operations, special surveys, investigations or reports may be required
in support of the proposed design.

6.

The quality of existing as-built information supplied by the Town is not in all cases reliable and must
be verified in the field by the Consulting Engineer. The Developer will be required to extend the
network of Alberta Survey Control Monuments in the Subdivision Area to the standard density for
urban subdivisions.
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7.

During the design process the construction requirements for the subdivision area will be discussed
between the Consulting Engineer and the Director of Operations. Terms for cost sharing and
construction requirements left for future Development Agreements will be determined for inclusion
in the proposed Development Agreement in Consultation with the Director of Planning and
Development.

8.

The design process parallels the rezoning process and the design information must be available for
public review and the Municipal Planning Commission in order to be able to properly evaluate the
proposed rezoning and to advise the general public of the proposed terms of the Development
Agreement. The public input process may also bring to light additional matters to be included in the
proposed Development Agreement.

2.1.9

Approval of Detailed Plans by Town

1.

The Town of Slave Lake shall not review any submissions of servicing arrangements from a
Developer’s Consulting Engineer without the Developer having entered into a Development
Agreement with the Town.

2.

The Consulting Engineer shall submit two (2) complete sets of detailed plans and specifications
and one (1) digital copy for approval by the Town Engineer. A Consulting Engineer registered in
the Province of Alberta must seal the plans and specifications.
A “Development Meeting” shall be scheduled by the Consulting Engineer during which preliminary
drawings can be reviewed by all affected parties and all comments by the Director of Operations
and/or the Town Engineer, and franchise utility companies, can be provided to the Consulting
Engineer prior to submission of detailed drawings for approval.

3.

The review of drawings by the Town Engineer will be expedited as much as conveniently possible.
Should it be determined that special reports, such as network analysis, geotechnical reports,
specialty designs reports including pavement design, structural design reports, etc. are required,
these reports will be submitted by the Consulting Engineer with the detailed Plan and Specifications
for approval.

4.

The Director of Operations will, within three (3) weeks, either approve the detailed plans and
Specifications (with or without required revisions) or advise the Consulting Engineer of required
changes or additions. All costs associated with the Town Engineer’s review of any more than one
(1) required revision to the detailed servicing plans and specifications shall be borne solely by the
Developer.

5.

The detailed drawings and specifications shall be complete and shall adequately detail all the
municipal services to be constructed by the Developer.
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They shall include at least the following drawings:
a)
b)
c)
d)
e)
f)
g)
h)
i)
j)
k)
l)

Coversheet
Location Plan, Index Plan, List of Drawings
Overall plan showing topography, Land Use and Lot dimensions
Overall plan showing surface improvements
Overall plan showing storm sewers, sanitary sewers and water mains and services. This
plan must show invert elevations and locations of individual service connections
Overall lot grading plan with proposed building grades
Overall plans for franchise utilities
Overall landscaping and walkway grading plan
Plan and profile drawings
Standard and special detail drawings
Specialty facility design drawings including structural, mechanical and electrical drawings
and specifications
Contract Specifications Book

All drawings shall meet the standards set out in these Development Standards and Procedures.
2.1.10 Approval and Permits by Other Agencies
1.

The Consulting Engineer shall make application and obtain approval for all required permits from
the various Government Agencies.
The Consulting Engineer shall apply for installation of all franchise utilities and obtain complete
plans for installation of all franchise utilities within the Subdivision Area. The Consulting Engineer
shall insure that there are no conflicts between the various alignments of utilities and prepare that
necessary overall drawing showing the franchise utilities. The approval of the utility companies
shall be shown on the drawing that will be submitted for approval to the Town Engineer.

2.

Copies of applications, correspondence and approvals shall be forwarded to the Director of
Operations complete with detailed plans and specifications.

3.

The Developer shall pay all necessary permit fees, capital contributions or levies charged by other
agencies or utility companies.

2.1.11 Construction of Municipal Improvements
1.

Construction of the Municipal Improvements shall only be commenced after the following conditions
have been met:
Signing of the Development Agreement
Submission of the specified security
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Approval of plans and specifications by the Town Engineer
All permits and licenses have been obtained
2.

A copy of all approved drawings and specifications shall be maintained at the construction site
during the installation of services.

3.

Construction shall be carried out in accordance with the requirements of all regulatory agencies.
Construction sites shall be maintained in a safe, clean and organized manner. Adequate access
shall be maintained to existing facilities and services. Service and/or traffic interruptions shall be
scheduled in advance with the approval from the Director of Operations. Notification of same shall
be forwarded by the Consulting Engineer to (780) 849-4475 (Local 911 Dispatch)

2.1.12 Acceptance of Municipal Improvements
1.

When the Municipal Improvements have been installed, the Developer may request acceptance in
accordance with the procedures for acceptance set out in the Development Agreement.

2.

The Municipal Improvements become the property of the Town, after acceptance of them by the
Town, subject to a “Guarantee Period” and issuance of a Final Acceptance Certificate from the
Town as identified in the Development Agreement.

3.

Normal routine operation and maintenance of such Municipal Improvements shall become the
responsibility of the Town after Final Acceptance of the Municipal Improvements.

2.1.13 Maintenance of Municipal Improvements
1.

Other than the normal routine operation and maintenance, the Developer shall maintain the
Municipal Improvements in good condition and repair during the two-year maintenance period
following acceptance by the Town.

2.

This maintenance shall be a continuous operation by the Developer, regardless of the maintenance
provisions the Developer may have with the Contractor for the installation of the Municipal
Improvements.

2.1.14 Changes and Special Requirements
1.

Changes in any of the works, after approval of the drawings and specifications by the Town
Engineer, shall only be carried out after submission of revised drawings and specifications and
approval by the Town Engineer.

2.

The Developer shall at all times maintain the Development Area in a clean and safe condition and
clean up any debris, soil or other material which may be carried from the Development Area or any
of the building sites outside the Development Area.
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2.1.15 Offsite Levies
1.

The Town of Slave Lake requires the payment of an offsite levy for the development of lands within
the Town boundaries. These levies, and the method of payment, will be set out in the Development
Agreement.
In general, offsite levies recover the costs of increasing the capacity of water supply, sewage
treatment and disposal facilities.
Offsite levies for certain specific areas, such as sewage lift station contributing areas, drainage
areas or water pressure zones may be applicable depending on the area to be developed.

2.

Refer to the current Town of Slave Lake Offsite Levy Bylaw

2.1.16 Development Charges
1.

The Town of Slave Lake charges costs assessed against land developers for their proportionate
share of the costs of municipal infrastructure systems constructed by the Town which benefit the
development or re-development areas.

2.

Development Charges are assessed accordingly against lands undergoing development in
accordance with the terms and conditions of the Development Agreement and/or Development
Permit negotiated with the respective applicant or developer.

3.

The charges shall be substantiated and proven by an Engineering Study and adoption of these
charges shall include a formal public process.

4.

Development Charges the Town of Slave Lake imposes are:
a)
Off-site Levies
b)
Intersection Contributions
c)
Road Contributions

2.2

DESIGN REPORTS AND STUDIES

2.2.1

Design and Planning Reports

1.

Subdivision planning and engineering design shall be based on the adopted Town planning reports
and engineering studies. These reports and studies include those included in Section 1.7. These
reports may be subject to amendment. Other studies and reports may be consulted.

2.

In some cases information must be updated or re-evaluated due to subsequent design changes
and developments. The Town may require the Developer to submit further Design and Planning
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reports in support of the development application. In particular, this may be the case where the
developer's development proposal varies from the accepted development direction.
3.

Studies and reports shall be carried out by registered professional or approved acknowledged
experts in their field.

2.2.2

Geotechnical Reports

1.

Geotechnical reports, prepared by registered Professional Engineers in the applicable field, are
required in support of the design recommendations for the installation of Municipal Improvements.

2.

The Geotechnical report shall include:
physical properties of soil
mechanical properties of soil
design parameters including water tables and frost susceptible soils
recommendations for excavations, utility installation, foundation design, pavement design
and construction procedures

2.2.3

Survey Monumentation

1.

The Town has been designated as a Survey Control Area. Developers will be required to increase
the density of survey control markers in areas of new development to between 300 m and 500 m by
installing additional markers and engaging an Alberta Land Surveyor to take survey measurements
as required by the Town Engineer to determine the coordinate positions thereof.

2.

The Developer shall be responsible to replace any survey control markers, which have been
disturbed or destroyed within the Developed Area, and to engage an Alberta Land Surveyor to take
survey measurements as may be necessary for the Town Engineer to determine the coordinates of
the survey control markers thus replaced.

2.2.4

Other Information

1.

The Developer may be required to supply such additional information, plans, reports or surveys as
may be considered necessary to properly evaluate the proposed development or its impact on
existing development or services.
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2.3

STANDARDS FOR DESIGN AND DRAWINGS

2.3.1

Design Information

1.

The Consulting Engineer shall submit to the Town Engineer, as part of the drawings and
specification Approval package, the following design information:
a)
b)
b)
c)
d)

Calculations of sanitary and storm sewer capacity and external pipe loading design
Calculations of solid waste management facility loading
Water distribution network analyses using Town accepted model
A geotechnical report set out in Section 2.2.2
Such reports as considered necessary in consideration of the development

2.

The Consulting Engineer shall discuss the required format, study method and personnel with the
Town Engineer prior to proceeding. The findings shall be discussed with the Town Engineer prior to
submissions of the final plans and specifications for approval.

2.3.2

Drawing Format

All drawings of proposed Municipal Improvements to be submitted to the Town Engineer for approval
should follow the basic format described herein.
1.

Plan Size
ISO-A1 plan size shall be used.

2.

Material
Originals shall be plotted on paper in full size. As well, a digital copy of all plans shall be provided in
DWG (AutoCad) format to be incorporated with the Town’s Geographic Information System.

3.

Title Blocks
Title blocks shall contain the information noted below:
Town of Slave Lake with Slave Lake Logo
Project Name or Name of Development
Description of Drawing
Legal Description
Name of the Consultant
Consultants Permit Stamp
Engineers Stamp
Identification of Draftsperson and Designer
List of Checks and Approvals
List of Revisions
Legend (if not on separate plan)
Scales
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Dates
Drawing Numbers
4.

Scales
Dimensions shall be expressed in Metric units with Imperial units in brackets where conversions are
necessary.
Unless otherwise approved, the scale of the drawings shall be:
Overall plan 1:1000
Plan/Profiles Horizontal 1:500 / Vertical 1:50
Cross Section Horizontal 1:100 / Vertical 1:50

5.

Orientation
It is preferred that continuous chainage be used wherever possible. Generally, drawings shall be
orientated such that north arrows point to the top or left hand side of a page. Lettering reads from
the bottom or right hand side of the sheet.

6.

Elevations
Elevations shall be relative to the geodetic datum. Benchmark numbers, location and elevations
shall be shown on design drawings.

7.

Layout
Allow a minimum of 50 mm binding edge along the left side. Nothing shall be drawn in this area.
The plan portion of a drawing shall not extend into the profile section and vice versa.

2.3.3

Drawing Requirements

1.

Cover Sheets
Cover sheets shall show the following information:
Town of Slave Lake
Name of Subdivision or Project
Stage of Development
Nature of Drawings
Name of the Developer
Year
Name of the Engineering Firm

2.

Location Plan, Index Plan and List of Drawings
The location plan, the index plan and a list of drawings may be contained on one drawing or on
separate drawings depending on the size of the project and on individual preference.
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The index plan shall be a copy (1:1000) or a reduced copy of the legal plan indicating that
portion of a street relating to a particular plan/profile sheet.
A complete listing of drawings in the set is to be given.
A location plan showing the development as it relates to the surrounding lands and its
orientation shall be provided.
Street names shall be shown.
3.

Overall Plans
Overall plans shall show but not be limited to the following information:
Topography and Land Use Plan
Scale as per Index Plan
Existing contours 1 m intervals (maximum)
Proposed Land Use
Existing features (i.e. buildings, trees, temporary access roads, etc.)
Street names, lot and block numbers
Legal dimensions

4.

Surface Improvement Plans:
Surface Improvement Plans shall show but not be limited to the following information:
Scale as per Index Plan
Carriage way and sidewalk widths and alignments
Catch basin and drainage swales
Pertinent topographical features (i.e. ditches)
Limits of contract
Right-of-Way easements
Adjacent roadways, existing and proposed
Street names, lot and block numbers
The following may be combined with the overall surface improvement plan:
Traffic signs
Street name signs
Information signs
Details of sign types, installation, construction, etc.
Pavement markings
Street names, lot and block numbers

5.

Lot Grading Plans:
Lot Grading Plans shall show but not be limited to the following information:
Scale as per Index Plan
Design elevation at lot corners and at buildings
Direction of surface drainage flow for design
Contours of original ground
Sewer inverts at property line
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Uniform fencing requirements
Important surface features (i.e. light standard, hydrants, pedestals and transformers)
Specific building restriction where applicable
Street names, lot and block numbers
6.

Storm, Sanitary and Water Main Plans:
Storm, Sanitary and Water Main Plans shall show but not be limited to the following information:
Scale as per Index Plan
Sizes, alignment and direction of flow of all deep underground municipal improvements
Local drainage areas which contribute to storm sewers
Sanitary sewer area
Manholes
Catch basins and leads
Hydrants, valves and other appurtenances
Locations of all Individual Services
Street names, lot and block numbers

7.

Franchise Utilities Plans:
Franchise Utility Plans shall show but not be limited to the following information:
Scale as per Index Plan
Alignments and pertinent information for all shallow utilities (gas, power, telephone, Cable
TV)
Easements and utility lots
Street lights, transformers, pedestals and switching cubicles
Lot services
Street names, lot and block numbers
Approval by Utility companies

8.

Walkway Grading and Landscaping Plans:
Walkway Grading and Landscaping Plans shall show but not be limited to the following information:
Scale 1:500
Legal Subdivision
Alignments and dimensions
Existing and proposed utility installations
Proposed grading (contours not to exceed 0.5 m intervals)
Sizes and numbers of trees (to be removed and/or remain)
Location of light standards
Location, number and type of furniture
Titles to specify exact area covered by drawings
Typical cross sections showing walk and utility alignments as well as a soil profiles
Street names, lot and block numbers
Signing and Pavement Markings Plan
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9.

Detail Plan/Profile Drawings
Generally, all underground services and surface improvement profiles are shown on the same
drawings. The plan portion of the drawing will be positioned at the top and the profile portion at the
bottom.
Information shown on plan profiles shall include, but not be limited to, the information on the
following table:
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Table 2-1
Plan/profile drawings
The Drawings Shall Show in Plan
General Information
Scale 1:500 horizontal

The Drawings Shall Show in Profile

Scale 1:50 vertical

Chainages and property line ties to
correlate with profile section
Legal subdivision information

Chainages and property line ties

Cross-sectional references to detail drawings

Existing ground profile

Street and walkway names and numbers

Cross-sectional references to detail drawings

True centerline chainages of carriage-ways

True centerline chainages of carriage-ways

Accuracy of grade information to three decimal
points

Accuracy of grade information to three decimal
points

Road Information
Horizontal alignments of all roadways, curb &
gutters, sidewalks and lanes
Dimensions of all roadways, carriageways,
sidewalks and lanes
Chainages of the PI, BC and EC of horizontal
curves, together with delta angles, radius,
tangent length and arc lengths for each curve

Legal subdivision information

Vertical alignments (grades of the crownline or top
of curb of all roadways)
Grades of all sidewalk, swales, lanes, etc.
Vertical curve information:
- chainage to BVC, EVC & PVI
- elevations of BVC, EVC & PVI
- lengths of curves
- elevations and chainages
- sags and crests of curves
external valve
- K. crest, K. sag
- curb and center-line gradient

Pavement elevations at intersection
Curb elevations for catch basins and the BC &
EC of corner radii
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The Drawings Shall Show in Plan
Water Main Information
Tie the location of hydrants, valves and other
appurtenances to the nearest iron pin
Show offsets of main to property line
Indicate details of connection to existing Water
Mains
Show size of Water Mains and all valves and
appurtenances

The Drawings Shall Show in Profile

Indicate size, type, class of pipe and class of
bedding
Show hydrants, valves and fittings
Show required depth of bury and top of pipe
elevations at all grade changes, valves and fittings
Type of trench backfill
Pipe material

Sanitary and Storm Sewer Information
Alignments of all sewers
Locate manholes, cleanouts and other
appurtenances using road chainages
Locate catch basins using road chainages and
show leads between catch basin and the main
and/or manhole
Manholes shall be numbered (sanitary with the
prefix "SAN", storm with the prefix “STM”)

Sewer profiles shall be drawn showing the length
and percent grades between manholes
Size, type, class of pipe and class of bedding
Rim elevations of all manholes

Invert elevations at both inlet and outlet of
manholes
Manholes shall be numbered (sanitary with the
prefix "SAN", storm with the prefix “STM”)
Type of trench backfill
Common trench installation shall be referenced to
a cross-section showing separation, class of pipe,
class of bedding and trench widths

Water and Sanitary Service Connections
The service connection provided to each lot
shall be shown on the plan and the location
referenced to the property lot boundary
Plan sections shall show gas, power, telephone
and cable vision alignments

Invert at property line

2.3.4

As-Built Drawings and G.I.S. Files

1.

As-built drawings of accepted Municipal Improvements shall be submitted prior to FAC acceptance
of the Municipal Improvements. The as-built drawings submitted shall include 3 hardcopies, one
PDF and one DWG copy in NAD83-3TM. In addition, for all assets installed or confirmed in the
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field, verify how information presented in the as-built records was obtained. In the case of
information collected via GPS survey, the resulting coordinate file shall be provided in CSV format.
Coordinates to reference the NAD83-3TM projection and be scaled to Grid using the appropriate
scale factor. For all information that was obtained from another source, indicate it as either existing
or future infrastructure.
2.

Each as-built drawing shall show accurately the Municipal Improvements as constructed. In
addition, the following information shall be included in the as-built drawing package:
a)
b)
c)
d)
e)
f)

3.

Date of completion and acceptance by the Town
Time of maintenance period applicable
Name of Contractor
Date of adding of as-built information
List of materials by manufacturer, make and catalogue number
Reference to as-built field notes

The Plan and Profile drawings shall show in table form for each service connection the following
information:
a)
b)
c)

Lot and Block number
Distance of service saddle from the downstream manhole
Invert elevation at end of the sanitary service

The service connection provided to each lot shall be shown on the plan and location referenced to
the property lot corner.
2.3.5

Tests Results and Inspection Reports

1.

As part of the Acceptance of Municipal Improvements the Developer's Consulting Engineer shall
submit all copies of test results and inspection reports prior to IAC. These shall include:
a)
b)
c)
d)
e)
f)
g)
h)
i)
j)
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Sieve analysis for soils, base course and asphalt materials
Density tests for soils, base and asphalt surface courses
Mix designs for base and asphaltic pavements
Tests for base and asphalt quality control
Concrete strength tests
Water pressure and leakage tests
Sewer infiltration and/or exfiltration tests
CCTV sewer inspection reports consisting of digital video, log, identifications of any defects
by photographs, final written reports
Cathodic protection survey reports
Any other tests or reports as considered necessary for acceptance of the Municipal
Improvements
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2.3.6

Operation & Maintenance Manuals

1.

The Developer shall submit two (2) copies of Operation and Maintenance manuals for any pump,
motor, lift station or other equipment or facility that is part of the Municipal Improvements prior to
FAC. Additionally, a digital copy acceptable to the Town shall be submitted.

2.

Such manuals shall be complete with operating and maintenance instructions, parts lists, supplier’s
lists, warranty and guarantee certificates, service schedules, service locations and other pertinent
information. An operating philosophy with operating criteria together with a complete set of plans
shall be provided. The manual shall be divided in sections by discipline.

2.3.7

Contributed Tangible Capital Assets (TCA)

1.

The Developer shall submit, prior to FAC, a detailed analysis of the contributed tangible capital
assets to the Town in accordance with the Town’s TCA policy.

2.4

CONSTRUCTION PROCEDURES

2.4.1

Developer's Representatives

1.

The Developer shall retain, at his own expense, a Consulting Engineer, registered to practice
engineering in the Province of Alberta, who will be responsible for the design, construction and
supervision of all Municipal Improvements to be installed on behalf of the Developer.
The Consulting Engineer shall engage the necessary qualified sub-Consultants for areas outside
the Consulting Engineer's expertise.

2.

The Consulting Engineer shall assume full control for the installation of the Municipal Improvements
from the preliminary design stages to the expiration of the guarantee period. He shall assure that
at all times during the construction adequate competent staff shall be assigned to the project.

2.4.2

Town's Representatives

1.

The Town Engineer shall be the Town's representative in matters relating to the design,
construction or supervision of the Municipal Improvements. The Town Engineer may assign
representatives to act for him or to advise him on the work in progress.

2.

The Town Engineer or his representatives shall, at all times, have access to any part of the work.
He shall have the authority to stop the work whenever such stoppage may be necessary, in his
opinion, to ensure the proper execution of the work in accordance with the provisions of the
Development Agreement and the approved plans or Specifications.
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3.

The Town shall cooperate with the Developer in the performance of the Developer's requirements.
The Consulting Engineer or his representative or any contractor working on behalf of the Developer
shall give adequate notice where the Town's assistance or cooperation is required.

4.

The Consulting Engineer shall give the Town Engineer adequate notice and opportunity to carry out
any inspection and provide the necessary labour, materials and equipment required for such
inspection.

2.4.3

Construction Supervision and Labour

The Consulting Engineer shall assure that any work carried out for the installation of the Municipal
Improvements shall be supervised by the competent construction superintendents who shall at all times
employ skilful workers acting in an orderly and proper manner.
2.4.4

Inspection

1.

The Consulting Engineer shall at all times provide adequate inspection of the work in progress.
Adequate inspection may include full time presence to ensure that work is being performed in
general conformance to the Specifications and Drawings.

2.

Daily reports and special inspection reports shall be kept. These reports shall clearly indicate the
work carried out, the conditions encountered, the production quantities, any instructions and notices
to the contractor, deficiencies and test results.

3.

A copy of daily reports, test results and special inspection reports shall be forwarded to the Town
Engineer as progress is being made.

4.

The Town Engineer or his representatives may carry out any inspection on behalf of the Town,
which will under no circumstances, take the place of the inspections required to be carried out by
the Consulting Engineer to assure the proper performance of the works.

5.

Any approval, inspection or lack of comment on the part of the Town Engineer, of methods of
construction employed or the results of the work, shall not relieve the Consulting Engineer of his
duties or responsibilities.

2.4.5

Use of Town's Streets

1.

Where during the performance of the work the Developer, Consulting Engineer or any person or
contractor on behalf of them is required to use of the Town's streets or rights-of-way, such streets
or rights-of-way shall be used in accordance with the normal rules and regulations applicable to the
general public.

2-20

2 - Procedures for Development

2.

The Developer shall obtain an OSCAM permit (On Street Construction and Maintenance) from the
Town.

3.

In addition to the OSCAM permit, where such use requires the closure or restriction of the use to
the general public, application for the closure or restriction shall be made a minimum of 48 hours in
advance. Such application shall state the reason, the length of time and any special conditions or
requirements for the closure or restriction.

4.

The Developer shall pay any costs, which may be incurred as a result of the closure or restriction.

5.

If any use of Town's streets or rights-of-way on behalf of the Developer results in damage, litter or
debris being deposited or any other condition which requires to be corrected, the Developer shall
make all corrections to the satisfaction of the Town Engineer. The Town Engineer may
alternatively carry out such repair or clean up and charge the cost of same to the Developer, who
shall pay such charges within thirty (30) days.

2.4.6

Connecting to Town's Utilities

1.

Municipal Improvements which are to be connected to existing Town utilities shall only be
connected after approval has been received from the Utilities Foreman for the proposed method,
procedure and timing of the connection.

2.

A minimum of 48 hours’ notice shall be given to the Director of Operations for any connection to be
made. Where such connection requires the disruption of the utility service to any of the utility
customers, the connection may be required to be carried out within certain time frames to minimize
the disruption.

3.

The Developer shall notify the local Emergency Dispatch and customers whose service will be
disrupted. The Director of Operations must approve the proposed procedure for notification of
customers and the Developer shall only use competent and reputable personnel to advise the utility
customers of the service disruption.

4.

The Developer shall be responsible to provide a reasonable temporary service where the service
interruption will create undue hardship to the utility customer.

5.

Prior to backfill of the excavation, the Developer shall request from the Director of Operations an
inspection of the utility connection. The Developer shall not backfill the excavation until the Director
of Operations has approved the utility connection.

2.4.7

Control of Traffic

1.

Any work shall be done in a manner that will cause the least interruption to traffic. Where part of a
street is used for construction or where construction equipment must use the street in contravention
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of normal traffic regulations, barricades, signs and flagmen shall be used. The Town Engineer may
restrict such work to approved days or times. Procedures and signage shall be in accordance with
the Manual for Uniform Traffic Control Devices for Canada.
2.

Prior to any road closure, the Developer must submit a detour plan for approval by the Town
Engineer. The Developer is responsible for supplying, placing and maintaining detour signing for
the duration of the road closure. Emergency access must be maintained at all times.

2.4.8

Control of Dust and Mud

The Developer shall be responsible to control dust, mud or other nuisances resulting from his work both
within the right-of-way and elsewhere. He shall use whatever method may be required by the Director of
Operations to control the dust, mud or other nuisances.
2.4.9

Stockpiles and Plant Locations

Plant and stockpile locations within the Town boundaries require a development permit as part of the
approval process.
2.4.10 Construction Safety and Barricades
1.

Construction sites shall be adequately barricaded and signed to prevent injury to persons and to
avoid property damage. Guards, lights, warning lights, temporary bridges, walks, hoarding or
fencing shall be used around open excavations or building sites. Emergency access to properties,
hydrants and other facilities must be maintained at all times. Valve boxes, curb stop boxes,
manholes and other utility controls shall remain accessible and unobstructed during construction.

2.

All construction shall be carried out in accordance with the procedures and requirements of the
Occupational Health & Safety Board.

2.4.11 Construction Schedules
The Developer shall submit construction schedules for approval by the Town Engineer. Construction
schedules shall take into consideration special community events, no noise during normal nighttime hours
and, in general, limiting construction nuisances.
2.4.12 Materials
1.
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Materials used in the construction of Municipal Improvements shall be designed for the intended
purpose in accordance with the accepted standards and approved plans and specifications.
Manufactured goods shall be new, not damaged or defective.
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2.

Storage, handling and protection shall be in accordance with the manufacturers' instructions and in
such a manner as to avoid damage or deterioration.

3.

Rejected materials shall be marked and immediately removed from site.

2.4.13 Survey Control Monuments
1.

Survey Control Monuments within the Subdivision Area and any construction area shall be
conspicuously marked and protected from possible damage by construction in the vicinity.

2.

Any damaged survey control monument shall be replaced by the Developer at his own cost in
accordance with Section 2.2.3.1 of these Development Standards.

2.5

INITIAL ACCEPTANCE CERTIFICATE (IAC)

Developer is to fix issues, determined by the Consulting Engineer, prior to request of IAC.
Once work is completed the Consulting Engineer is to send written notice of request of IAC including a
completed IAC/FAC Inspection Checklist. A sample checklist can be found in Section 2.10. The notice shall
include statements that the Engineer has inspected works as they progressed as well that he has rectified
any issues that he has identified during his inspections.
A completed IAC/FAC Inspection Checklist must accompany the request for IAC. The Town has 10 days to
notify the Developer if the Subdivision Area is ready for a IAC inspection based on the completeness of the
IAC/FAC Inspection Checklist.
Request for Inspection may be rejected based on the IAC/FAC Inspection Checklist deemed not ready.
All test results and T.V. camera video inspections must be provided to the Town at the cost of Developer
once installation is completed.
Within 21 days of written notice from the Consulting Engineer, the Town must conduct an IAC Inspection.
Parties required to be present at the inspection include the Town, the Consulting Engineer and the
Developer’s Contractor. The Town will notify the Developer in writing of acceptance or rejection of
Municipal Improvements within this 21 day period.
If prevented by weather conditions, the Town will inform the Developer in writing within 21 days that the
inspection and the acceptance of the IAC shall be extended for the same period the inspection has been
delayed.
The Town may refuse IAC acceptance for all or a portion of any Municipal Improvements.
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The Guarantee Period commences the day the Town notifies the Developer in writing of the acceptance of
Municipal Improvements. The Guarantee Period is two years following the acceptance of all or part of the
Municipal Improvements and until the FAC is issued by the Town.
The Town may issue a written conditional acceptance of all or a portion of the Municipal Improvements.
This acceptance will be conditional upon the completion of minor deficiencies by the Developer within a
time specified by the Town. If any such minor deficiencies are rectified within 30 days the commencement
of the Guarantee Period shall be back dated to the date on the IAC acceptance. If the minor deficiencies
are not rectified within the 30 days, the Guarantee Period shall not commence until these deficiencies have
been rectified by the Developer and received FAC from the Town in writing.
Important Notes
All written notifications will be directed to the Developer, the Consulting Engineer and The Town.
The Town may refuse to issue an IAC for a portion of Municipal Improvements.
The Developer is to plan and stage the Development to ensure all essential services are installed and
rendered operative/working in any part of the subdivision area before commencing construction of any
buildings or facilities.
2.6

GUARANTEE PERIOD

The Developer agrees that the Guarantee Period for Municipal Improvements will not expire before the
Town issues a written FAC.
After the issuance of the IAC of Municipal Improvements the Town assumes normal routine operation and
maintenance (excluding repairs that arise from inadequate or deficient design or construction) excluding
facilities owned by private utility companies. Maintenance procedures include; checking and maintaining
fire hydrants and stop valves, cleaning of catch basins when required, washing and keeping streets clean to
the same standard as the rest of the Town and to flushing and cleaning sanitary sewer in required
maintenance proceedings.
The Guarantee Period in regards to any separate Municipal Improvements will begin with the Town’s
written acceptance that all improvements are in good condition and repair (wear and tear excepted). The
Developer will repair or replace the whole or any portion of work during the Guarantee Period where the
Town, the Town’s Engineer, or Contractor determined to be deficient. The requirement to maintain any
Municipal Improvement will stop once the FAC is issued in writing by the Town.
Maintenance is a continuous duty the Developer will carry out until the end of the Guarantee Period. Once
the Guarantee Period is complete, the Developer’s liability ceases unless there are outstanding orders from
the Town Engineer notifying the Developer to correct a matter of maintenance referred to in an Engineer’s
written notice.
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The Developer shall be responsible for any defect, fault, or deficiency in the completed work during a
minimum twenty-four (24) month warranty period and shall remedy it at his own expense.
The Developer shall be responsible for any and all third party damages up until the issuance of the FAC
2.7

FINAL ACCEPTANCE CERTIFICATE (FAC)

75 to 45 days before the expiry of the Guarantee Period, the Developer shall give written notice to the Town
of the expiration of the Guarantee Period for Municipal Improvements or portion of them and shall request a
FAC Inspection. The completed FAC Inspection Checklist must accompany the request for inspection.
A completed IAC/FAC Inspection Checklist must accompany the request for FAC. The Town has 10 days to
notify the Developer if the Subdivision Area is ready for a FAC inspection based on the completeness of the
IAC/FAC Inspection Checklist.
Within 45 days of the receipt of the above notice the Town shall undertake the inspection unless weather
prevents. Parties required to be present at the inspection include the Town and the Consulting Engineer.
Once the inspection is completed the Town has the same 45 days to issue the FAC in writing to the
Developer or of the rejection any deficiencies (wear and tear accepted).
If prevented by weather conditions, the Town will inform the Developer in writing within 21 days that the
Inspection and the acceptance of the FAC shall be extended for the same period the Inspection has been
delayed.
If the Inspection reveals deficiencies (wear and tear accepted) the Town may refuse to issue the FAC of
Municipal Improvements and require the Developer to repair or replace the whole or any portion of
Municipal Improvements. Once repairs or replacements are corrected, the Developer may request another
inspection, subject to the same timeline as previously stated.
The Developer should be aware that the Town may issue a conditional Final Maintenance Acceptance of all
or a portion of Municipal Improvements, and is conditional upon completion of minor deficiencies by the
Developer within 30 days.
If deficiencies are not repaired within 6 months of the Rejection of Municipal Improvements letter, the
Developer may be required to re-submit the IAC/FAC Inspection Checklist.
Important Notes
All written notifications will be directed to the Developer, the Consulting Engineer and The Town.
The Town may refuse to issue an FAC for a portion of Municipal Improvements.
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Once the FAC is issued the Town accepts all right, title and interest of all Municipal Improvements, or any
portion of the Municipal Improvements (excluding facilities owned by private utility companies located on or
under public properties, including easement areas).
2.8

IAC AND FAC INSPECTIONS

The Consulting Engineer shall take the lead role in the inspections. The Town will observe the inspection
and only provide comments whenever necessary. The Consulting Engineer is responsible to confirm that
the project has been constructed in general conformance to the Contract Drawings and Specifications.
The Town recommends that the Consulting Engineer undertakes a pre-inspection to confirm no
deficiencies.
2.9

IAC AND FAC INSPECTION COSTS

The Developer will be responsible for any inspections costs deemed appropriate by the Town. Costs
include, but are not limited to:
consulting expertise required by the Town for specialized inspection needs
where excessive deficiencies are encountered and re-inspections are required
Inspection costs may take several forms, including:
a lump sum fee charged to the Developer
an invoiced cost by specialized consultant, plus mark-up for handling and administration
2.10 IAC/FAC INSPECTION CHECKLIST
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3
3.1

Roadways and Walks
GENERAL

This section identifies the Town of Slave Lake's standard requirements for roads, walks, lanes, walkways,
bicycle paths, buffer-strips, street lighting, traffic control and access to properties. The Standards and
Guidelines of the Transportation Association of Canada (TAC) may be applied in those situations where the
Town's Development Standards & Procedures do not provide the necessary direction or where variances to
the Standards are warranted. In all cases, sound engineering design and practices must be applied.
Where staged construction is considered appropriate, the design shall be based on the ultimate
development with specific staging to be agreed upon.
3.2

GEOMETRIC DESIGN STANDARDS

The three basic road classifications that have been adopted by the Town of Slave Lake consist of arterial
roads, collector roads, and local roads. They conform generally with the Municipal Development Plan and
the various Area Structure Plans.
Table 3-1 outlines the minimum geometric design standards for the functional classifications. Additional
requirements are set out in the following sections:
3.2.1

Right-of-way Widths

Rights-of-Way shall follow the geometric design requirements as much as possible and take into
consideration additional requirements such as utility alignments and special access requirements such as
acceleration, deceleration and turning lanes. Adequate rights-of-way shall be provided at all corner cut-off
and turn around locations.
Arterial roads shall have limited direct accesses. All lots backing onto arterial roads shall have a minimum
6 m landscaped buffer strip and shall be included as a utility lot or legal access limiting parcel. Such
parcels shall not be designated from the normal 10% park dedication. Additional right-of-way widths may
be required to assure proper sight lines.
3.2.2

Road Widths

Street widths shall be modified as required to provide for turning lanes, acceleration or deceleration lanes
and special provisions in curves to accommodate design vehicles.
3.2.3

Service Roads

Where properties front onto arterial roads, a service road will be required for access and traffic. Service
roads shall have parking on at least one side and be separated from the arterial road by a minimum 10 m
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boulevard. Access to service roads shall be at least 40 m from the arterial road. Deceleration and
acceleration lanes may be required for access to the service road.
3.2.4

Cul-de-sacs

Maximum cul-de-sac lengths shall be no longer than 200 m. The minimum curb radius in the bulb shall be
12 m. Cul-de-sac design shall provide for the continuous forward movement of all vehicles including road
maintenance and fire fighting equipment.
A 15 metre right-of-way width shall be permitted when provisions for sidewalks are not required. A 16
metre right-of-way width shall be required when sidewalks are to be provided. The maximum length of a
cul-de-sac with no sidewalk requirement shall be 100 meters. Sidewalks shall be required for walkway
connections (in accordance with Table 3-1).
3.2.5

Lanes

1.

The minimum width of lanes shall be 6.0 m.

2.

The maximum length of lanes between streets shall be 350m. The layout of lanes shall not
encourage short cutting between streets.

3.

Corner cut-offs shall be provided to allow the clear movement of large trucks and emergency
equipment.

4.

Residential lanes shall have an adequate base structure with a 20 mm crushed gravel surface
course. Lanes in commercial areas shall be paved.

5.

Paved lanes shall be dished (reverse crowned) for center drainage. Gravelled lanes shall be
crowned with the base structure provided for future paving with center drainage.

6.

Maximum lane grades shall be 8%.
Minimum lane grades shall be 0.5%.
Vertical curves shall be provided where the algebraic difference of the intersecting grades is greater
than 3%. Lane grades at the street or sidewalks for crowned lanes shall be high enough to change
to center drainage when paving in the future.

7.

Lane crossings shall be lowered to facilitate access to the roads.

8.

Property line lot elevations shall be set 50 mm above the final road grades based on center
drainage.
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3.2.6

Sidewalks

1.

The Standard sidewalk width is 1.5 m. The slope across sidewalks shall be 2.5%.

2.

Sidewalks shall be required in accordance with Table 3-1.

3.

On local residential streets sidewalks may be combined into a monolithic curb, gutter and sidewalk.

4.

Curb ramps shall be constructed at all street intersections, community mailboxes, and at locations
designated by the Town Engineer.

5.

Sidewalks shall be constructed of concrete - sulphate resistant 25 MPA.

6.

The location of the water service curb stop shall be stamped in the walk on the nearest side of the
walk to the valve.

3.2.7

Vertical Alignment

In addition to the vertical alignment limits set out in Table 3-1, the minimum gutter grades around curb
returns, cul-de-sacs, bulbs and gutters with a curb radius less than 20 m shall be 1.0%. Catch basin inlets
shall be recessed 35 mm below gutter grades.
3.2.8

Road Crowns

Road crowns shall be parabolic sections with the center crown 2.5% above gutter grade. Straight cross
slopes between the quarter crown points may be accepted by the Director of Operations.
3.2.9

Off-Street Parking - General Requirements

1.

Every off-street parking, loading, and unloading space, and access thereto, provided or required in
any Residential District, shall be hard surfaced if its access is from a public right-of-way that is also
hard surfaced.

2.

Every off-street parking, loading, and unloading space, and access thereto, provided or required in
any Industrial or Commercial District shall be hard surfaced if its access is from a public right-ofway that is also hard surfaced. Any area at the rear of the principal building provided or required
for an off-street parking, loading, or unloading space need not be hard surfaced, but shall be
constructed with such a surface that will minimize the carrying of dirt or foreign matter into a public
right-of-way.
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Table 3-1
Geometric Design Standards for Roadways
Classification

Arterial
Major

Collector
Minor

Residential
Major

TAC Designation

UAD

UAU

Parking

No

No

Service

Primary Through Traffic

Av. Daily Traffic Volume
Flow Characteristic

UCD

UCU

No

5,000 - 30,000

Local

Industrial

Commercial

Res.

Ind.

UCD

ULU

ULU

Both

Both

Com.

Minor
UCD

UCU

UCD

UCU

Both

UCU

Both
Through Traffic and Access

2,000 - 10,000

Uninterrupted flow except at

Both

Access Only

1,000 - 3,000

N/A

Interrupted Flow

Interrupted Flow

traffic lights and crosswalks
Design Speed (km/hr)

80

70

60

50

50

50

50

Width of Traffic Lane (m)

3.75

3.75

3.5

3.75

3

3.75

Width of Parking Lane (m)

N/A

2.75

2.25

2.75

2.25

2.75

Gutter Offset (m)

0.5

Curb Type

0.25

Barrier

Barrier

Mountable

0.25

Rural Cross

Barrier with cut

Section

Mount-

Rural

Barrier

able

Cross

with

Section

cut

Median Width (m)

5

N/A

5

N/A

5

N/A

N/A

Median Offset (m)

0.5

N/A

0.25

N/A

0.25

N/A

N/A

Classification

Arterial

Sidewalk 1.5 m Wide

Collector

N/A

Both Sides

One Side

Local

N/A

Both Sides

One

N/A

Side
Boulevard Width (m)

3.35 Min.

Buffer Strips (m)

6.0 Min.

2.0 Min

45

39

28

Maximum Gradient

3%

4%

5%

Minimum Horizontal Radius

24

0.50%
230

No

No

Minimum Right-of-Way (m)

Minimum Gradient

No

No
26

20

18

6%

5%

6%

0.50%
160

Both
Sides

0.50%

160

120

160

160

70

100

70

100

85

100

100

60

85

60

at Inner Curb (m)
Minimum Stopping Site

140

120

100

Distance (m)
K. Crest (L/A m/1%)

22

15

7

K. Sag (L/A m/1%)

15

10

6

Maximum Superelevation

6%

5%

N/A

Minimum Curb Return (m)

15

Road widths are subject to approval from utility companies.

TAC - Transportation Association of Canada
UAD - Urban Arterial Divided
UAU - Urban Arterial Undivided
UCD - Urban Collector Divided
UCU - Urban Collector Undivided
ULU - Urban Locator Undivided.

10

15

10

15
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3.

Where hard surfacing is provided or required, it shall mean the provision of a durable, hard
surfaced material constructed of concrete, asphalt or a similar pavement, and the same shall
properly direct all surface drainage towards the municipal right-of-way without encroaching onto
adjacent lands.

4.

All driveways shall have a minimum clearance of 1.5 m from structures such as hydrants, catch
basins, streetlights or service pedestals.

5.

Driveways shall be constructed a minimum distance of 6 m from intersecting streets. The
maximum width of driveways is 8.5 m for residential driveways located in front & side yards (full
parcel width in rear yards) and 9.1 m for commercial or industrial driveways. Mountable curbs shall
be lowered for commercial driveways and lane crossings.

6.

In parking areas and similarly congested locations, curbs and other protective measures shall be
used to protect adjacent fences, walls, boulevards, landscaped areas or buildings on the site or an
adjacent site.

7.

Barriers shall be installed and maintained on the periphery of parking lots and access aisles to
physically restrict vehicle encroachment or overhang onto adjacent roadways.

3.2.10 Handicapped Access
Handicapped access shall be provided at all intersections and at public facilities such as parks, walkway
connections, community mailboxes, and unloading areas.
Curb ramps shall be constructed in accordance with the standard details and shall have a maximum curb
height of 10 mm, a width of 1.5 m and a maximum slope of 8%.
3.2.11 Culverts and Drainage for Country Residential Subdivisions
1.

The minimum allowable ditch grade shall be 0.5%. Ditch grades in excess of 2.0% shall be
protected against erosion through rock ditch checks, silt fences, enviro-berm fences and/or erosion
control blankets.

2.

Ditch slopes and back slopes shall not exceed or be steeper than 3:1.

3.

The minimum ditch bottom width shall be 3.0 metres sloping away from the roadway at a minimum
of 5.0%.
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4.

Culvert size requirements shall be determined through storm water drainage analysis; however, the
minimum size of culverts shall be as follows:
•
roadway cross culvert
500 mm
•
residential approach culvert
400 mm

5.

Culverts shall be new galvanized C.S.P. (corrugated steel pipe) with a minimum wall thickness of
1.6 mm, or as required by the loading criteria.

6.

All culverts shall be installed in accordance with the manufacturer’s recommendations. In highdensity residential areas, all culverts shall be installed complete with beveled end sections on both
the inlet and outlet sides with the invert extended to the toe of the side slope.

7.

Culverts shall be installed to provide a minimum depth of cover of 500 mm or one half (1/2) the
culvert diameter, whichever is greater, as measured from the finished shoulder grade of the
roadway to the top of the culvert.

8.

Rip rap shall be placed around the inlet and outlet of each culvert with the rip rap extending a
minimum of 1.0 metre beyond the end of the culvert. Rip rap material shall consist of rock ranging
from size from 150 mm to 350 mm with 50% of the rock material being larger than 200 mm.

9.

All approaches shall be constructed with the development.

3.3
3.3.1

ROAD CLASSIFICATION
General
Roads are classified in a functional hierarchy. The road classifications are local, collector, and
arterial for urban; and collector and local for rural.
The design standards for urban and rural roads shall be in accordance with the geometric design
standards outlined in the latest edition of the “Geometric Design Guide for Canadian Roads” by the
Transportation Association of Canada (TAC). Alberta Infrastructure’s Highway Geometric Design
Guide may also be applicable.
Typical cross-sections are provided in the Standard Drawings
The classification of existing roads can be found in the Transportation Master Plan

3.3.2

Arterial Road

Arterial roads generally serve as line-haul facilities carrying traffic between activity centres - connecting with
collectors, other arterials, and freeways, but not local streets. On-street parking is not normally permitted on
this type of road.
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3.3.3

Collector Road

A Collector road is to provide local access to frontage developments, facilitate bus routes and transit
shelters, collect traffic from several local streets or from an industrial area, and channel it towards the
arterial system. A collector street can connect with local streets, other collectors or with arterial roadways;
however, their location should minimize the potential use as a short-cut between arterial roadways. Parallel
parking may be allowed on these streets.
3.3.4

Local Road

A Local road is intended solely to provide access to individual properties. The level of traffic on the street is
not generally a problem; however, the volume can be controlled if the maximum length is set at 600 metres
and traffic calming considerations are a part of the design. This street should only be permitted to connect
with similar type facilities or with collector streets. All sites should provide sufficient on-site parking to meet
demands, and serve no municipal transit or industrial bus routes. School buses may be permitted.
3.4

WALKWAYS

Walkways shall be provided in accordance with Area Structure Plans, Outline Plans, Parks Master Plan and
Community Trail Plan as adopted by the Town’s Community Development Department, and as determined
by the Town Engineer. They will provide pedestrian linkages between streets, parks and public facilities.
3.4.1

Rights-of-Way

Walkways may be included in park areas or special walkway rights-of-way, which will not be considered as
reserve parcels. The minimum right-of-way width of 6m is required where the right-of-way is also used as a
utility lot for sewer or water mains, which shall have a separate alignment within the right-of-way.
3.4.2

Walks

Walks in walkways shall have a minimum width of 1.5 m. Walks shall be concrete similar to sidewalks. The
walk surface shall be crowned 25 mm in the center to shed drainage to the side.
Hard surfaces, designed to be incorporated into the Community Trail System, shall have a minimum width
of 2.5 meters.
Drainage shall be provided in the boulevard area on either side. The minimum vertical slope of walkways
shall be 0.5%. Walk grades shall meet the overall drainage requirements.
3.4.3

Landscaping

Walkway right-of-ways shall be landscaped from the walk to each side of the right-of-way. The grading
shall provide for the discharge of lot drainage in accordance with the overall drainage plan. The drainage
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shall be carried in swales on either side of the concrete walk. The swales shall discharge across sidewalks
into the street gutters or into catch basins connected to the storm sewer system.
Tree root barriers such as thermoplastic panels or sheets shall be installed in locations where tree roots can
potentially encroach under walkways. Barriers shall be designed based on the tree species, growth medium
and proximity to the walkway.
3.4.4

Lighting

Walkway lighting shall be provided by the Developer in accordance with acceptable lighting levels and
procedures as follows:
General Lighting Guidelines:
Walkways not immediately adjacent to homes and where light trespass is not of concern are to
utilize 100 W HPS post top luminaries spaced at 40-50 meters.
Walkways immediately adjacent to and between homes should utilize a 70 W HPS post top
luminary.
Walkways through a large open high use area such as a park or pond should utilize a 150 W HPS
post top luminary space at 45 - 50 meters.
Lighting adjacent to any road within the Town of Slave Lake shall be provided in accordance with
the requirements of Table 3-2.
3.4.5

Fencing

Uniform fencing shall be provided abutting walkways and the Community Trail System. Maximum height
regulations of the Town's Land Use Bylaw shall be followed.
3.5

BICYCLE PATHS AND TRAILS

Bicycle paths shall be provided in accordance with the Parks Master Plan and the Community Trail System
as adopted by the Town.
Developers shall provide suitable links with existing bicycle paths and trails and to incorporate the
development of bicycle paths and trails in accordance with the Town's requirements for the Developer's
Subdivision Area.
Standards for bicycle paths and trails shall be set by the Town for each individual section considering the
intended uses.
In general, bicycle paths shall be 2.5 m wide constructed with an asphaltic paved surface course with
adequate lighting similar to walkways. Trails vary from cleared and brushed areas to graded and gravelled
trails.
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Hard surfaced trails with adjacent treed landscaping shall employ rood barrier systems as per 3.4.3
Landscaping.
3.6

ROADWAY ILLUMINATION

Street lighting shall be provided by ATCO Electric Ltd. in accordance with the Standards and Procedures
provided by the Illuminating Engineering Society's publication "Guide for Design of Roadway Illumination".
For details concerning this guide, contact the local office of ATCO Electric Ltd.
The Developer's plans for approval shall include the street lighting as approved by ATCO Electric Ltd.
based on the following requirements:

Table 3-2
Minimum Average Maintained Horizontal Illuminance
Street Classification

Commercial and
Business Districts

Residential
Districts

Industrial
Districts

Lux (Lumen/m2)

Lux (Lumen/m2)

Lux (Lumen/m2)

Arterials

17

12

9

Collectors

13

10

6

Local Streets

10

6

6

NOTE: Downtown and Main Street will be developed in accordance with the Downtown and Main Street Urban Design
Handbook.

Streetlight cables shall be installed underground with acceptable type of steel post streetlights complete
with fixtures.
The Developer shall pay for any capital contribution that the utility company may charge for the installation
of underground street lighting. The Town will pay the monthly utility company charges for the operation of
streetlights after the acceptance of the street lighting as a Municipal Improvement.
Illumination of park area development shall be provided at the Town's discretion.
Streetlights shall be placed at the extension of common property lines between lots.
The face of the streetlight posts shall be at least 1.0 m clear of the face of the curb or behind the sidewalk.
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3.7

TRAFFIC CONTROL DEVICES, STREET SIGNS AND PAVEMENT MARKINGS

3.7.1

General

1.

3.

Traffic control devices, street signs and pavement markings are the primary means regulating,
warning and guiding all traffic. These devices, signs and markings should fulfill a need, command
attention, convey a clear simple meaning, command respect and give adequate time for proper
response.
Traffic control devices, street signs and pavement markings shall be installed in accordance with
the latest edition of the “Manual of Uniform Traffic Control Devices for Canada”, issued by the
Transportation Association of Canada.
These Standards shall apply to Urban and Rural roads.

3.7.2

Advanced Street Name Signs

1.

Use Hi-Intensity grade reflective sheeting with white lettering on a blue background (white sheeting
with green overlay). Single line signs shall have a 1 cm wide white border. Two line signs shall
have a 1.5 cm wide white border.
Where a sign has more than 10,000 cm2 of facial area, it shall be provided with a 1.9 cm thick
pressure treated wood substrate, painted blue on all sides.
Where a sign is more than 100 cm wide, it will be provided with a pressure treated wood or metal
cross brace to provide rigidity. If a wood cross brace is used, it must be the same size and shape
as the sign and it will be painted blue on all sides.
Where two street names are to be displayed on the same sign:
The street to the left shall be listed on top with a “left arrow” preceding name; and
The street to the right shall be listed below with a “right arrow” following the name.
A 30 cm high single line or a 60 cm two line sign shall be used. If more than two lines are required,
then a second sign must be used. The length of the sign will be determined by the length of the
message to be incorporated on the sign. Use flat aluminium sheeting with a minimum thickness of
0.2 cm.

2.

2.
3.

4.

5.

3.7.3

Arterial Street Name Signs

1.

2.

Arterial Street name lettering shall be 19 cm nominal Highway Alphabet “E” Series mixed case
letter and/or numeral. Supplementary descriptions, such as Street, Road, and Avenue shall be
abbreviated. These shall be bottom justified.
Use Hi-Intensity grade reflective sheeting with white lettering on a blue background.

3.7.4

Urban Collector and Local Street Name Signs

1.

Urban and Collector Street name signs shall be 15 cm in the vertical dimension. The length of the
sign shall be determined by the length of the message to be incorporated on the sign. The
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5.

maximum length shall be 100 cm. Where a length of more than 100 cm is required, a second sign
shall be used. The street name blade will be of extruded aluminium with an “I” cross section.
Street name lettering shall be 10 cm nominal Highway Alphabet “B” Series upper case letter and/or
numeral.
Supplementary descriptions, such as Street, Road, and Avenue shall be abbreviated. These shall
be 7.5 cm nominal Highway Alphabet “B” Series upper case letters. These shall be vertically center
justified.
Where “c” or “ac” are used in such names as McLeod or MacLean, the “a” or “ac” will be 7.5 cm
nominal Highway Alphabet “B” Series upper case. These shall be bottom justified.
Use Hi-Intensity grade reflective sheeting with white lettering on a blue background.

3.7.5

Pedestrian Crossing Signs

1.

Pedestrian crossing signs to be white and doubled mounted, back to back at crossing location.
Place advanced warning signs for pedestrian crossing as warranted by sight line conditions or
traffic characteristics.

3.7.6

Mounting Posts and Fasteners

1.

Mounting height/setbacks shall be done in accordance with the Manual of Uniform Traffic Control
Devices for Canada or the Engineering Servicing Standards which ever provides the greater
standard, with due regard for visibly and protection for pedestrian/cyclists.
Mount street name blades on 4.5 cm x 4.5 cm square galvanized metal pre-punched telescoping
tube (Telespar or approved equal).
Where advanced street name signs are post mounted:
Signs with a facial area of not more than 3,600 cm2 shall be mounted on a tubular metal
post or on a 9 cm x 9 cm pressure treated wood post.
Signs with a facial area of more than 3,600 cm2 and less than 5,625 cm2 shall be mounted
on one (1) 9 cm x 14 cm pressure treated wood post.
2
Signs with a facial area of more than 5,625 cm shall be mounted on two (2) 9 cm x 14 cm
pressure treated wood posts.
Advanced Street Name signs to be bolted to wood posts will use lag bolts. Signs mounted on lamp
standard or traffic signal poles or arms will use Band-it or equivalent strapping and buckles, or side
mount brackets as appropriate. Signs mounted on square metal tube posts will use top-of-post
mounting hardware.
High intensity grade reflective street name signs and traffic control high density signs of the type
and colour, satisfactory to the Town, mounted on galvanized “TELESPAR” or approved sign
supports shall be installed as per the “Approved” Traffic Control Devices and Street Sign plans.
Diamond grade reflective signs required on stop signs only.
Single line Arterial street name signs may be face mounted (Band-it and buckles) on lamp standard
poles, traffic signal poles, or traffic signal arms with due regard for visibility of any traffic signal or
pedestrian displays. Collector street name signs may be side mounted (Band-it and bracket) on
lamp standard or traffic signal poles.

2.
3.

4.

2.
3.

4.

5.

6.
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7.

8.
9.

For local street and collector street intersections, one or two street name sign blades may be
posted on the same post, above a traffic control device (stop, yield, one way sign), mounted in
accordance with manufacturers’ specifications for the mounting hardware. Preference to locating a
street name sign should be given to the near right hand corner of the intersection for the street with
the higher traffic volume.
Parking Restriction Signs to be mounted with galvanized metal brackets at 45 degree angle to curb.
The mounting of signs on wood power poles is not permitted.

3.7.7

Number of Signs

1.

Only one (1) street name blade is required for each street for local @ local, local @ collector cross
and “tee”, and at collector @ collector “tee” street intersections.
Two (2) street name signs for each street are required to be posted at collector @ collector cross
intersections. These will be posted on opposite corners.
Each approach will be posted for collector @ arterial and arterial @ arterial intersections.
Arterial @ arterial and arterial @ collector intersections where the names of the side street are
different on each side require advanced street name signs.

2.
3.
4.

3.7.8

Pavement Markings

1.

2.

Pavement markings including lane markings, stop lines and pedestrian crossings shall be provided
at locations specified by Public Works. Pavement marking shall be of an alkalyd paint type with
glass bead.
All stop lines shall be perpendicular to the curb line.

3.7.9

Traffic Signals

Traffic control signals and pedestrian crossing signals shall be provided at all traffic and pedestrian points
on arterial roads and as otherwise warranted. Where traffic control signals are required for future
development but not warranted as part of the current phase of development, the conduits for the future
signals must be installed.
Subject to a Crosswalk Warrant Analysis, mid-block crossings including pedestrian-controlled traffic signals
shall be installed on Arterial and Collector roadways where they form part of the pedestrian corridor
network, or at locations where a high volume of pedestrian traffic is expected to cross based on the land
uses at either side of the street (for example at school sites).
3.8

ASPHALTIC REQUIREMENTS FOR ROADWAYS AND WALKS

Asphalt densities for all roadways and walks shall be no less than 98%. Asphalt thickness will vary with
roadway and walk specifications of construction. For deficiencies in asphalt densities and thickness,
asphalt deficiencies will be subject to the following payment schedule:
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Table 3-3
Hot Mix Asphalt Paving Asphalt Density Pay Factors
98% REQUIRED
Actual
Pay
Density
Factor
%
%
98.0
100.0
97.9
99.9
97.8
99.8
97.7
99.6
97.6
99.4
97.5
99.1
97.4
98.7
97.3
98.3
97.2
97.8
97.1
97.2
97.0
96.5

97% REQUIRED
Actual
Pay
Density
Factor
%
%
97.0
100.0
96.9
99.9
96.8
99.7
96.7
99.4
96.6
99.1
96.5
98.7
96.4
98.2
96.3
97.7
96.2
97.1
96.1
96.3
96.0
95.5

96.9
96.8
96.7
96.6
96.5
96.4
96.3
96.2
96.1
96.0

95.9
95.8
95.7
95.6
95.5
95.4
95.3
95.2
95.1
95.0

95.9
95.8
95.7
95.6
95.5
95.4
95.3
95.2
95.1
95.0
Under 95.0
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96.8
95.0
94.2
93.3
92.3
91.1
89.8
88.5
87.1
85.5
83.8
82.0
80.0
77.7
75.4
73.0
70.3
67.2
63.7
60.0
REJECT

94.9
94.8
94.7
94.6
94.5
Under 94.5

94.6
93.6
92.5
91.3
89.9
88.4
86.7
84.8
82.7
80.3

96% REQUIRED
Actual
Pay
Density
Factor
%
%
96.0
100.0
95.9
99.7
95.8
99.3
95.7
98.9
95.6
98.4
95.5
97.8
95.4
97.1
95.3
96.4
95.2
95.6
95.1
94.6
95.0
93.4
94.9
94.8
94.7
94.6
94.5
94.4
94.3
94.2
94.1
94.0
Under 94.0

92.2
90.7
89.1
87.3
85.1
82.6
79.5
75.5
69.7
60.0
REJECT

77.6
74.3
74.3
74.3
74.3
REJECT

Actual Density - % of Marshall Density
Pay Factor - % of Contract Price
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HOT MIX ASPHALT PAVING
1.

Representative Cores: A single core is initially taken representing the quantity of hot-mix in not
more than 1,000 m2 of mat, with a minimum of one core taken from a day’s production. If the initial
core density is below specified, that initial density may be discarded and the Contractor must
provide new core or cores from the same area. The new core or average of new cores represent to
that area.

2.

Deficient Density: If the average core density is below the specified levels, the represented area of
mat may be accepted subject to a pay factor according to Table 3-3 to be applied to the price of the
quantity of hot-mix in that mat area.

3.

Deficient Thickness: If the core thickness is below the specified level, the represented area of mat
may be accepted subject to a pay factor according to Table 3-4 to be applied to the price of the
quantity of hot-mix in that mat area.

4.

Opening to Traffic: Open new pavement to traffic when surface has cooled to ambient temperature
and when authorized by the Director of Operations.

Table 3-4
Asphalt Thickness Pay Factors
THICKNESS DEFICIENCY
(mm)

PAY FACTOR
(% of Price)

6
7
8
9
10

100.0
97.0
93.7
90.0
85.9

11
12
13
14
15

80.5
75.0
68.0
60.0
50.0

Over 15

Grind & Resurface
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3.9
3.9.1

APPROACHES AND DRIVEWAYS
Urban

Urban approaches and driveways shall be in accordance with the geometric Standards of the TAC
Geometric Design Guide for Canadian Roads and as modified herein.
Private Driveways
All driveways shall be constructed to provide a minimum 1.5 m clearance from any structure such as
hydrants, light-standards, service pedestals, transformers, manholes, and catch basins. Driveways on
corner lots shall be located to provide a minimum of 6.0 m clearance from the lot property line adjacent to
the intersection. The driveways shall be clearly shown on the design drawings.
Commercial/Industrial Driveways
Intersection spacing shall be at a minimum horizontal distance of 10 m from the edge of driveway to the end
of the curb return, and must be designed to accommodate the types of vehicles the business/industry will
generate.
Maximum driveway widths shall be as follows:
Residential
= 8.5 m
Commercial
= 9.1 m
Industrial
= 11.4 m
Apartment
= 9.1 m
Laneways
= 6.1 m
3.9.2

Rural

Rural road approaches and driveways shall be in accordance with the geometric Standards of the TAC
Geometric Design Guide for Canadian Roads and as modified herein.
A residential approach shall be a minimum width of 6.0 m and a maximum width of 8.5 m. An
industrial approach shall be a minimum width of 8.0 m and a maximum width of 11.4 m.
All approaches shall be constructed to the same structure as the adjoining roadway with the same
surfacing extending to the property line.
Where trucked water and sanitary service is required, internal private driveways/access lanes shall
be designed to accommodate the expected wheel loads.
All residential subdivision developments shall require the Developer to construct one approach to
each lot.
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Approaches to industrial/commercial lots are not required to be constructed by the Developer
unless the locations are known. The Lot Owner/Developer will be responsible for constructing such
approaches to the Standards outlined herein.
Rural driveways are only permitted in commercial/industrial areas or as designated in an ASP.
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4
4.1

Water Distribution System
GENERAL

The Water Treatment Plant's high lift pumps supply treated lake water into the water distribution system at a
pressure range from 276kPa (40 psi) to 672 kPa (98 psi). The existing 4.5 ML (1.0 mig) water storage
reservoir on the south side of Highway #2 floats on the system with the normal water level at geodetic
elevation of 635.8 m (2,086 ft.). A second pressure zone will be established in the south expansion area for
the areas above the 600 m contour.
Extensions to the water distribution system will be required to maintain proper network pressure. This will
include booster pumps and pressure reducing valves. All facilities shall have sufficient capacity to provide
fire flows. The Town Engineer will designate the network layout based on his/her judgement for the overall
system benefit.
The following standards shall apply for all proposed extensions to the water distribution system.
4.2
4.2.1

DESIGN CRITERIA
Design Populations

The minimum design population density for residential neighborhoods is 45 person per ha. The minimum
equivalent design population density for light industrial and commercial areas is 25 equivalent persons/ha
on a neighborhood basis. For individual areas, the above densities may have to be increased for specific
higher land use applications. In such cases, the maximum land use bylaw densities will govern the
calculations.
4.2.2

Water Demands

The per capita water consumption is 450 L per capita per day (100 igcd).
Peak factors to be used are as follows:
Peak 5 day week = 1.5 x average day
Peak day = 1.8 x average day
Peak hour = 1.5 x peak day
Fire flow rates and duration of fire to be used are as follows:
Residential area
Institutional area
Multi-family area

76 L/s (1,000 igpm)
114 L/s (1,500 igpm)
167 L/s (2,200 igpm)
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Commercial area
Industrial area

200 L/s (2,600 igpm)
233 L/s (3,100 igpm)

Duration of fire flows in accordance with the recommended standards of the Insurer's Advisory
Organization.
Fire Flow Rates

Duration in Hours

167 L/s (2,200 igpm) or less
200 L/s (2,600 igpm)
233 L/s (3,100 igpm)

2.0
2.5
3.0

The network shall be analyzed for the condition of peak day flows plus applicable fire flows and for the
condition of peak hour flows. The minimum pressure during these flows shall not drop below 280 kPa (40
psi) while in the immediate vicinity of a fire pressure shall not drop below 140 kPa (20 psi).
4.2.3

Design Flows

The Hazen Williams Formula: V = 0.355 D 0.63 S 0.54 where “V” is the velocity in m/sec, “D” is the pipe
diameter in meters and “S” is the slope of the energy grade line in m/m. This formula shall be used for pipe
sizing. The roughness coefficient for all mains shall be taken as 120.
Minimum pressures at peak demands are 280kPa (40 psi). Network analyses shall be carried out after the
consultations with the Town Engineer to determine a suitable computer program, compatible with the
Town’s available and required network information. The maximum velocity of water through any water main
is 1.5 m/s.
4.2.4

Minimum Distribution System Requirements

1.

Minimum water main sizing:
Water main loops less than 200 m length - 200 mm
Dead end branches with hydrants near end - 200 mm
Feeder mains - 300 mm
Water mains in industrial districts - 250 mm
Hydrant leads - 150 mm

2.

Maximum length of dead end water main - 150 m (500 ft)

3.

Maximum spacing of feeder mains - 600 m (2,000 ft)

4.

Maximum number of services isolated in valved-off sections - 20 services.

5.

Maximum number of hydrants isolated in valved-off sections - 1 hydrant
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6.

Maximum number of valves required to isolate a section of distribution system:
4 valves with cross fitting
3 valves with T fitting

7.

Size of valves same as water main

8.

Hydrant leads shall be valved.

9.

Water mains in utility lots, easements and confined areas shall be able to be isolated without
affecting remainder of the network.

10.

The maximum spacing of valves shall be 150 m.

11.

The maximum spacing of hydrants shall be 120 m (Industrial & Residential) and 100 m
(Commercial).

12.

Hydrants shall be placed on or near the ends of dead end branches.

4.3
4.3.1

WATER MAIN MATERIALS AND INSTALLATION STANDARDS
Water Mains
Distribution Mains: Poly-Vinyl Chloride (PVC) CSA B137.3 - AWWA C900 or C905 – DR18
Transmission Mains: High Density Poly-Ethylene (HDPE) CSA B137.1 - AWWA C906
Minimum depth of cover over Water Mains 2.75 m below finished grade.
Minimum bedding shall be Class "B" bedding.
Trench backfill shall be granular compacted backfill under existing or proposed pavements or walks
and compacted native landfill in boulevards.

4.3.2

Valves
Valves shall be resilient seal valves meeting the requirements of AWWA C-509.
"O" Ring stem seals.
Opening of valve in counter clockwise direction.
Valve boxes and extensions shall be cast iron Type A Norwood Foundry with PVC bottom section.
Valves shall be blocked with poured in place concrete blocking.
Valves shall be placed at property line extensions.
Cathodic Protection shall be provided on all valves.
Pavement adjuster rings are not permitted.
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4.3.3

Fire Hydrants
Fire hydrants shall be dry-barrel Fire hydrants meeting the requirement of AWWA C-502 (CANADA
VALVE CENTURY or McAVITY M67).
Bury length shall be 2.9 m with at least a 300 mm barrel and stem extension immediately below the
grade line flange.
Two 63 mm hose nozzles with Alberta Mutual Aid Thread.
Pumper nozzle to be 4 55/64” O.D. with 6 threads/inch; McAvity “JF”, Canada Valve “36A”,
Storz fitting is required on the steamer port
Operating nut shall be #6 with 3 curved sides.
Four section breakaway flange.
Minimum distance from flange to bonnet shall be 600 mm.
Plugged drain.
All hydrants shall be painted Tremclad Red.
Hydrants shall be located at the projection of property lines or at intersections at the cut-off corners
of lots.
Where hydrants are installed in a cul-de-sac, they shall not be installed within the turning circle but
shall be located at the tangent point.
The face of hydrants shall be 300 mm from the back of monolithic walks or in boulevards 1 m from
face of curbs.
Hydrant locations shall not conflict with streetlight, transformer or other pedestal locations.
Cathodic Protection shall be provided on all hydrants.

4.3.4

Fittings
Fittings for PVC mains shall be cast iron AWWA - C110 Class 250 or Poly Vinyl Chloride (PVC) 150
mm -200 mm AWWA C907.
Fittings for HDPE pipe shall be AWWA C906.
Fittings shall be blocked with poured in place concrete blocking.
Fitting joints shall be the same as pipe joints.
Cathodic protection shall be provided on all fittings.
Where existing infrastructure is being tied into, cathodic protection shall be provided on all exposed
existing fittings.

4.3.5

Thrust Blocks
Thrust blocks shall be cast-in-place concrete 15 MPa strength.
Thrust block sizing shall be designed for the actual soil conditions encountered as verified by the
Engineer.
The thrust blocking soil support areas shall be of undisturbed firm soil.
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4.3.6

Water Service Connections

Service connections shall be constructed using the following materials:
Bronze double strap service saddles with stainless steel straps. Smith-Blair 323 or approved equal.
Compression to AWWA thread bronze main stop. Mueller 15008N or approved equal.
Type K soft copper or approved equivalent to AWWA Standard.
Standard brass compression type couplings.
Compression type brass curb stop with drain. Mueller Oriseal 15219N or approved equal.
Spindle shall be stainless steel c/w bronze clevis for 25 mm and smaller.
Service boxes shall be extension type for maximum extension to 3 m Trojan Industries CSB1 or
approved equal and shall be epoxy coated including the bury box and boot.
Minimum size water service connection for single-family dwellings is 19 mm and 25 mm (I.D. –
inside diameter) for industrial properties.
Multiple family dwellings (i.e. duplexes) require a separate service and curb stop to each unit.
Condominium dwellings shall be serviced from a single service.
All main connections shall be with service saddles and carried out under pressure.
Sewer and Water services shall be installed in a common trench. The water service shall be on the
property of the sanitary service, when facing the property from the main.
The depth of cover over the water service shall be between 2.6 m and 2.9 m from the finished
grade at property line.
A gooseneck bend in the copper piping shall be provided near the main stop.
Curb stops shall be installed on the Town right-of-way or in the utility easement on private property
within 150 mm of the property line or the inside edge of the utility easement.
Services shall be laid on 10 mm granular bedding and the granular bedding material shall be
placed up to 300 mm above the crown of the highest service in the trench.
A temporary wooden marker 50 mm x 100 mm shall be extended from the end of the sewer and
water service to a minimum of 1.0 m above ground level and shall be painted fluorescent red for the
top 0.5 m.
Water services shall be located 300 mm off property line.
A 4" crimped off piece of copper tubing shall be installed as a plug on the property side of the curb
stop.
Service trench backfill shall be compacted granular material under proposed or existing pavements
and compacted native backfill in boulevards.
Water services larger than 51 mm shall be installed as Water Mains. The minimum size is 150 mm.
Where the potential for subdivided lots exists, engineered drawings for the service are required.
4.4

DISINFECTION AND TESTING

Water Mains shall be disinfected in accordance with AWWA-C651. Pressure and leakage testing for PVC
Water Mains shall be in accordance with the procedures and requirements set out in AWWA Manual M23,
PVC Pipe - Design and Installation. Test pressure shall be 1050 kPa (150 psi) for minimum of one (1) hour.
Allowable leakage will be determined on the basis of 3 mL/day/m/mm diameter. Leakage will be
determined on the basis of individual test sections for each valved section.
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4.5

WATER METERS

The following require water meters at the water supply:
a)
b)
c)
d)
e)

All Trailer Courts
All lines supplying water to Municipal Reserve or other out of Town lands served by the Town of
Slave Lake’s water supply system
All commercial businesses
All apartment buildings and rental units
All residential properties

4.5.1

Water Meter Specifications

The water meter specified by the Town is a Master Meters with a check valve on the downstream side. All
readings shall be in metric.
4.5.2

Water Meter Sizing

a)
b)
c)

Residential Properties:
Residential with buried lawn sprinkler
Commercial and others

4.5.3

Water Meter Installation

5

/8” x ¾”
¾” x ¾”
Sized in accordance with supply line

All water meters must be installed by a licensed plumber and inspected as part of the plumbing system.
Meters are available for sale at the Town Office. No meter shall be sold without providing the Town’s
administration with a copy of a valid plumbing permit for the installation of the meter at the desired location.
Additionally, water services will not be turned on without copy of said plumbing permit.
Application for connection to existing Town Services shall be made to the Town’s Operations Department.
Prior to having services turned on, a representative from the Town’s Utilities Departments is required to
inspect the installed meters and connect the wire to the power supply. This process is co-ordinated through
the Operations Department.
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5
5.1

Sanitary Sewage Collection System
GENERAL

The sanitary sewage collection system discharges into the Sawridge Lift Station located east of Highway
#88 immediately north of the CNR rail line. This lift station lifts all of the Town's sewage into an aerated
lagoon system with continuous discharge into the Sawridge Creek. Within the collection system there are
four areas requiring a lift station. These lift stations are located as follows:
Lift station C at 6th Ave. NW and 8th St. NW serving portions of the Northwest and Southwest
neighborhood.
Lift station D at Main Street immediately south of the CNR rail line serving parts of Main Street
south and the Southwest neighborhood.
Lift station E at Birch Road N.E. and Balsam Road N.E. serving part of the N.E. Industrial
neighborhood.
Lift station F on the south side of Highway #2 between Main Street and Caribou Trail serving part of
the S.W. neighborhood, Alberta Vocational College, and the south development area.
The following standards shall apply for all proposed extensions to the Sanitary Sewage Collection System.
5.2
5.2.1

DESIGN CRITERIA
Design Population

The design population densities are the same as those set out in Section 4.2.1 for the Water Distribution
System.
5.2.2

Sewage Contributions

The per capita sewage contribution is 450L per capita per day (10 igcd). Peak hourly flows for the
contributing area shall be calculated using the Harmon Formula for the appropriate peaking factor as
follows:
PEAK FACTOR = 1 +

14
4+P
Where P = square root of the population in thousands.
An allowance for extraneous flows in the amount of 0.28 L/s/ha shall be added to the peak flow in
determining total contributions. While these design flows include an allowance for extraneous flows the
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sewage collection system shall be designed and constructed to be watertight with weeping tile to be
discharged over land.
5.2.3

Design Flows

Gravity sewer flows shall be based on the Manning Formula:
V = r 0.6667 x S 0.5
n
Where V is the velocity in m/s; r is the hydraulic radius in m; S is the slope of the energy grade in m/m.
The roughness co-efficient n shall be 0.013 for all pipes.
Force main flows shall be based on the Hazen-Williams formula:
V = 0.355 CD 0.63 (S) 0.54
Where V is the velocity in m/s; D is pipe diameter in meters; S is the slope of the energy grade line in m/m.
The roughness co-efficient C shall be 120 for all pipes.
The minimum velocity in pipes shall be 0.76 m/s. Sewage velocities in pipes shall not exceed 3.05 m/s.
5.2.4

Minimum Collection System Requirements

1.
2.

Minimum Sewer Main size is 200 mm.
The minimum slopes of sewer mains in meter per meter shall be as follows:
Sewer main diameter (m)
200
250
300
375
450

3.
4.
5.
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Slope (m/m)
0.0040
0.0028
0.0022
0.0015
0.0012

Manholes shall be placed at changes in size, grade or alignment and at all ends of sewer mains.
The minimum radius of curved sewers is 75 m. Minimum sewer main grades in curved sewers shall
be twice the minimum grades for straight sewers.
The minimum depth of cover for sewer mains shall be 2.5 m.
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6.

The maximum distance between manholes shall be as follows:
Pipe size (mm)
375 and smaller
450-750
900 and larger

7.
8.
9.
10.
11.

12.

13.
14.
15.
16.
17.
18.
5.3
5.3.1

Maximum Distance (m)
110
125
155

Maximum spacing of manholes on curved sewers is 60 m.
Minimum internal manhole diameter shall be 1,200 mm.
Manholes shall have pre-constructed Sewer Main openings.
Manhole barrel diameters shall be 600 mm larger than the largest Sewer Main entering or leaving.
Exterior vertical drop structures shall be used for Sewer Main inverts entering manholes 300 mm or
more above the invert of the downstream Sewer Main.
The minimum drop of invert across a manhole shall be 30 mm. The inside crown of the
downstream Sewer Main shall not be higher than the inside crown of the upstream Sewer Mains or
alternatively at least the 0.8 depth flow line of the downstream sewer shall be lower than the 0.8
depths flow lines of the upstream sewers.
Manhole benching shall provide smooth flow channels through the manhole with the minimum
height of benching to the inside crown of the Sewer Mains and the bottom half to be shaped semicircular. The benching platforms shall have a slope of 8%.
Sewer services shall not enter into manholes unless approved via servicing plans by the Town
Engineer.
The minimum size of sewer services is 100 mm.
The minimum slope of sewer services is 2%.
The maximum slope of sewer services shall be 5%.
The minimum separation between Sewer Mains and Water Mains shall be 3.0 m.
All concrete for the sanitary sewer system shall be a minimum 25 MPa sulphate resistant concrete.
SEWER MAIN MATERIALS AND INSTALLATION STANDARDS
Sewer Mains
Poly Vinyl Chloride (PVC) CSA B182.2
Minimum depth of cover over Sewer Mains 2.5 m.
Minimum bedding shall be Class "B" bedding.
In locations of high water table, special foundations for pipe bedding shall be implemented.
Trench backfill shall be granular compacted backfill under existing or proposed pavements or walks
and compacted native backfill in boulevards and park areas.
Force mains shall meet the requirement of Water Mains.
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5.3.2

Manholes
Manholes shall be constructed using waterproofed concrete barrel sections with confined O rings.
Manhole bases shall be pre-cast concrete.
Benching shall be brush finished. Trough shall be smooth finish.
Sewer Main entries into manholes shall be pre-manufactured with rubber seals and stainless steel
bands.
Manhole steps shall be safety drop steps of galvanized steel or coated aluminum permanently cast
into the barrel sections with spacing between 300 mm and 400 mm.
Sewer Mains entering manholes shall be supported on undisturbed soil. Backfill below the Sewer
Main shall be concrete from undisturbed soil to the bedding 100 mm below the Sewer Main. Proper
bedding shall be provided between the main and the concrete pipe support.
Manhole frames and covers shall be Norwood NF 80 floating type cast iron.

5.3.3

Sewer Services Connections
Sewer service connections shall be constructed using the following materials:
Service saddles of Poly Vinyl Chloride (PVC) with double straps of stainless steel.
22.5 fitting of Poly Vinyl Chloride (PVC) similar to sewer service pipe.
Sewer service of Poly vinyl Chloride (PVC) CSA Standards B182.2-DR28.
Minimum size sewer service is 100 mm for single-family dwellings and 150 mm for multi-family
dwellings and industrial properties.
Multiple family dwellings (i.e. duplexes, etc.) require a separate sewer service for each unit.
When services are installed into the Sewer Mains, they shall be located at the 2 o'clock or 10
o'clock positions using service saddles and 22.5 bends.
Services directly into manholes shall be installed as per the manhole manufacturer specifications.
Sewer and Water services shall be installed in a common trench. The water service shall be on the
left of the sanitary service, when facing the property from the main.
The depth of cover over the sewer service shall be between 2.6 m and 2.9 m from the finished
grade at the property line.
Services shall be laid on 100 mm granular bedding and the granular bedding material shall be
placed up to 300 mm above the crown of the highest service in the trench.
A temporary wooden marker 50 mm x 100 mm shall be extended from the end of the sewer service
to a minimum of 1.0 m above ground level and shall be painted fluorescent red for the top 0.5 m.
Sewer services shall be located in a common trench with water service 300 mm off property line.
The end of a sewer service shall be watertight, sealed with plug or cap supplied by the pipe
supplier.
Service trench backfill shall be compacted granular material under proposed or existing pavements
and compacted native backfill in boulevards.
The minimum grade of sewer services is 2%.
The maximum grade of sewer services is 5%.
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Where the sewer services are to be connected to a Sewer Main in excess of 4.50 m deep, risers
shall be installed along the undisturbed trench wall with proper bends, anchors and the service
terminating at the standard sewer service depth.
Multilots shall be serviced through a common manhole which is then connected to the Town’s
Sewer Main with a single connection. The common manhole shall be located on private property.
Commercial and Industrial lots shall install a grease trap/inspection manhole on private property.
5.4
5.4.1

PRESSURE SANITARY SEWER SYSTEM REQUIREMENTS
General

Pressure Sanitary Sewer systems shall only be permitted in rural developments where gravity sewer mains
are not feasible. It must be justified to the Town that gravity sewer systems are not feasible.
5.4.2

Force Mains
Table 5-1
Acceptable Pipe Materials for Sewer Forcemain
General Size
Range
Preferred Materials

mm

Specification

Polyvinyl Chloride (PVC)

150 to 300
400 & larger

AWWA C900, DR18 or approved
AWWA C905, DR25 or approved

Polyethylene PE

75 & larger

AWWA C906, DR-11 or approved

*Steel (Yellow Jacket,
epoxy lined)

100 & larger

ASTM A53, Grade B, standard
wall or approved

* on a project specific basis only if required by pressure

Alternate materials will be evaluated on individual presentations (justification for deviation) by the Developer
to the Town.
5.4.3

Manholes

1.
2.

Manholes shall be manufactured using sulphate resistant Type 50 cement.
Manhole sections shall be precast reinforced concrete sections conforming to ASTM C478 and
CSA A257.4.
Manhole steps shall be standard safety type, aluminium forged of 6061-76 alloy having a minimum
tensile strength of 200 MPa.

3.
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4.

8.
9.
10.

All joints shall be sealed with rubber gaskets conforming to ASTM C443 and grouted inside and
outside with non-shrink grout.
Manholes shall be fitted with the appropriate cast-iron frame and cover conforming to Class 20
ASTM A48 as shown on the Standard Drawings. All castings shall be true to form and dimensions,
free from faults, sponginess, cracks, blowholes, or other defects affecting their strength. Covers
shall be cast with a single vent hole and shall be stamped “TOWN OF SLAVE LAKE”.
Pre-benched manhole bases shall be used wherever possible with pre-cored connection holes and
water-tight Duraseal or G-Loc joints or approved equal.
Tee-riser manholes shall conform to CSA 257.2/ASTM C76 (pipe components) and CSA
A257.4/ASTM C76 for the manhole riser component.
Benching surface shall be a brushed finish. Trough surface shall be smooth.
Perched manholes are required on mains larger than 600 mm.
Aluminium safety platforms shall be required in all manholes with a depth greater than 6 m.

5.4.4

Pipe Bedding Materials

1.

Granular material for bedding of pipes in sound dry soils shall be Class B sand conforming to Table
5-2:

5.

6.
7.

Table 5-2
Acceptable Bedding Material Gradation
Standard Sieve Size (µm)

% Passing

10 000
5 000
2 000
400
80

100
50 – 100
30 – 90
10 – 50
0 - 10

In high water table areas with poor soils, course granular or washed rock shall be used.
5.4.5

Trench Section

For trenching and bedding details, see Standard Drawings.
5.4.6

Corrosion Protection

All concrete used in a sanitary sewer system shall be made with sulphate resistant cement.
A specialist’s evaluation of cathodic protection requirements shall be supplied to the Town, in triplicate, for
all steel applications.

5-6

5 - Sanitary Sewage Collection System

5.5

TESTING

The height of the existing groundwater level determines whether an infiltration or exfiltration test is required.
5.5.1

Infiltration Test

An infiltration test shall be carried out where the existing groundwater level is 1.0 m (3 ft.) or more above
top of the pipe. The volume of infiltration shall be measured by means of a weir or meter placed at the low
end. The test duration need not exceed 8 hours.
5.5.2

Allowable Leakage for Gravity Sewers

Infiltration and exfiltration are not to exceed the following limits (Table 5-3) in litres per hour per 100 m of
pipe, including service connections.
Table 5-3
Infiltration/Exfiltration Limits
Nominal Pipe
Diameter in mm

(L/hr/100 m of pipe)

Concrete pipe
(1)

(L/hr/100 m of pipe) (2)

100

1.91

9.32

125

2.39

11.65

150

2.88

13.98

200

3.83

18.64

250

4.79

23.30

300

5.75

27.96

350

6.71

32.62

400

7.67

37.28

450

8.63

41.94

500

9.58

46.60

550

10.54

51.26

600

11.50

55.93

700

13.42

65.24

800

15.33

74.57

900

17.25

83.89

1000

19.17

93.21

1100

21.12

102.53

23.04

111.85

1200
Notes:

PVC pipe

(1)
(2)

Calculated from the Uni-Bell Handbook – Maximum of 4.6 L/mm of diameter/kilometre/day
Calculated from the Concrete Pipe Handbook – Maximum of 22.37 L/mm of diameter/kilometre/day
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Repair and retest the sewer lines as required until test results are within specified limits.
Repair visible leaks regardless of test results.
5.5.3

Testing of Forcemains

Force mains shall be tested as described for the Water Mains.
5.5.4

Video Inspection (CCTV) Test

A televised inspection of the sewer system including the mains and services shall be carried out by the
Developer at the end of the construction process. The Developer at his own expense shall promptly
remedy any deficiencies found during this test. The Consulting Engineer shall supply digital video footage,
and of acceptable clarity and quality, along with inspection reports and summaries of the televised
inspection at the time of application for acceptance.
Prior to final acceptance of the Municipal Improvements by the Town, a second video inspection shall be
performed and submitted to the Town for approval.
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6
6.1

Storm Drainage System
GENERAL

Storm runoff from the Town is discharged into Lesser Slave Lake, the Lesser Slave River or the tributaries
thereto. The 1:100 year lake level, at the outlet control structure in the Lesser Slave River east of Highway
#88, is 578.05 m. The Sawridge Creek flows in June of 1988 exceeded the 1:100 estimated flows causing
substantial flooding. Construction of a trash rack upstream and floodway channel improvements from the
Sawridge Creek immediately north of Highway #2 easterly to the Lesser Slave River have reduced the
potential of flooding of the Sawridge Creek.
Flood risk mapping has been carried out by Alberta Environment, which indicates areas within the floodway
and flood fringe with special requirements for construction. Refer to section 6.2.11 and the Storm Drainage
Master Plan for more information
The lands north of Highway #2 are very flat with limited opportunity to install a closed pipe minor drainage
system. As a result overland drainage and open drainage ways will be considered where applicable.
Town Council has adopted an Area Structure Plan for the south expansion area south of Highway #2. This
plan sets out an overall drainage plan for the area.
The storm drainage system for the South Expansion Area must meet the Area Structure Plan requirements
and the general municipal standards that apply throughout the Town.
6.2
6.2.1

DESIGN CRITERIA
Storm Water Management

Storm water management principles shall apply to the development of land within Slave Lake. Provisions
for upstream drainage facilities must be accommodated in any design for the Subdivision Area. The
drainage requirements for the Subdivision Area must be addressed in a comprehensive manner including
the needs for the Major and Minor System.
Low Impact Design is encouraged and should be implemented where practical in order to increase retention
time, reduce runoff and improve the quality of the drainage.
6.2.2

Minor System

The Minor System shall convey runoff from snowmelt and rainfall events to an adequate receiving stream
without sustaining any surface ponding or excessive surface flows for events up to a 1 in 5 year return
period.
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6.2.3

Major System

The Major System comprises of the street system, detention facilities, parkland and any other land required
to convey runoff from events up to a 100 year return period to the receiving stream. The major system shall
be evaluated in a manner sufficient to determine that no flooding that may cause significant property
damage (i.e. flooding of buildings) occurs during the 100-year event. The system shall include culverts
crossing roadways.
6.2.4

Stormwater Contributions

1.

Rainfall Intensity - Duration - Frequency Curves
The I.D.F. curves developed by Atmospheric Environment Services of Environment Canada shall
be used. The results of their most recent analysis shall be used.

2.

Rational Method
The rational method of analysis shall be used to determine design flows for piped storm sewer
system of predominately residential, commercial or industrial land use to 50 ha (125 acres) in area.
Alternatively, computer modeling may be used. The rational formula shall be used for the design
peak runoff rate in accordance with:
Q = 2.78 CiA
Where Q = the design peak flow rate (L/s); C = the runoff co-efficient; i = the rainfall intensity
(mm/hr) corresponding to the time of concentration; A = the area of contributing runoff surface (ha).

3.

Runoff Co-efficient
The runoff co-efficient for various land uses is given in Table 6-1.
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Table 6-1
Runoff Co-Efficients
Land Use
Parks
Playgrounds
Schools
Single Family Residential Areas
Multi Unit attached Residential Areas
Apartments
Commercial
Industrial
Pervious Areas (agricultural)
Impervious Areas (asphalt, concrete)

Runoff Co-efficient
0.10
0.25
0.50
0.45
0.65
0.70
0.80
0.70
0.10
0.95

The weighted average of runoff coefficients for composite areas shall be estimated from the
following equation:
Cave = CsAs
A
Where CAve = the average runoff co-efficient for the composite area under consideration; n = the
number of sub catchment areas; Cs = the runoff co-efficient for each sub catchment area within the
composite area under consideration; As = the area in ha for each sub catchment area within the
composite area under consideration.
4.

Time of Concentration
The duration of rainfall used to determine the intensity is equal to the time of concentration. The
time of concentration is comprised of the overland flow time to the storm sewer inlet and the time of
travel in the conduit. The overland flow time to curbside in residential and commercial areas shall
not exceed 10 minutes in duration. Gutter flow time shall not exceed 5 minutes. The maximum
time of concentration to an upstream inlet for a residential or commercial development shall
therefore be 15 minutes. The time of travel in the conduit shall be based on the pipe full velocity.

5.

Computer Models
Computer models shall be used to determine flow design flow conditions in sewer systems with
drainage areas larger than 50 ha. They may be used for smaller systems as an alternative to the
Rational Method.
Computer models shall be used to determine design flows and the sizing of systems that contain
non-pipe storm water management facilities (i.e. detention ponds) or systems that include a
significant amount of undeveloped land.
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The selection of an appropriate computer model shall be based on an understanding of the
principles, assumptions and limitations in relation to the system being designed. Acceptable
computer models are USEPA, SWMM, OTTSWM, PC-SWMM, MIKE URBAN and INFOWORKS.
Wherever possible, the computer model shall be calibrated. In all analyses, the parameters used,
the drainage boundaries, the pipe network and its connectivity shall be clearly identified on an
overall drawing, computer printouts and a design summary report.
The design storm hyetograph shall be the 30% distribution for the Prairie Provinces developed by
Hogg of Atmospheric Environment Services of Environment Canada. Alternatively, the Chicago
method may be used to generate a synthetic design storm. If using the Chicago method, the
average of the intensities over the peak 15 minutes shall be used.
The duration of event that is critical for systems comprised of pipes only shall be one hour. The
duration of the design rainfall event for systems with storage shall be at least 24 hours. Longer
durations shall be used, if necessary, to properly assess the post-event drainage of the detention
facility.
6.2.5

Master Drainage Plans

Master Drainage Plans, which detail the overall drainage concepts for the area within the drainage
boundaries, are required to be prepared where such plans have not already been adequately defined in
Area Structure Plans.
It may be required to provide additional information and detailed calculations to support the existing
concepts in place in Area Structure Plans or to propose changes to these concepts.
The Master Drainage Plan must make provision in sufficient detail for the Major system for the 100-year
return period events as well as the provision for the Minor system for the 5-year period events.
Design flows shall be shown together with capacities for the various facilities and minimum development
elevations to protect properties from the 100-year return period events. A uniform release rate of 6.6 L/s/ha
shall be required from storm water management facilities.
In the case of redevelopment of lots larger than 0.5 ha, on-site storm water management facilities must be
designed to restrict storm water flow to 35 L/s/ha.
The Master Drainage Plan shall be coordinated with the Flood risk mapping requirements in place and set
out any proposed action to meet the requirement. Adequate details for proposed drainage parkways or any
detention facility must be provided. Minimum erosion control requirements must be spelled out.
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6.2.6

Design Flows

1.
2.

Flows in pipes for storm sewers shall be the same as per sanitary sewers set out in Section 5.2.3.
The capacity of catch basin inlets is set out in Table 6-2.

Table 6-2
Catch Basin Capacities (L/s)
Catch Basin Type

Continuous Slope

Sump Condition

F33

11

20

F36

10

23

F38, F39

20

38

F51 (Two Piece)

40

80

K2

25

45

NOTES:
Capacities for F33 and F36 are based on hydraulic studies conducted by the City of Edmonton (Townsend and Moss 1980).
Sump capacity is based on 5 cm (2") head. Continuous slope capacity based on gutter flow of 40 L/s (1.4 cfs).
Capacities for others are based on the work of Wilson (1983). Sump capacity based on 65% of theoretical capacity for 5 cm
(2”) head. Continuous slope capacity based on ratios for F33 and F36 tests.
Capacities can be considered to be double those shown in the table when assessing the 100-year event.

.3

Open channel flows shall be based on the Manning Formula:
V = (1/n) R 2/3 S 1/2
Where V = the velocity in m/s; R = the hydraulic radius in m; S = the slope of the energy grade line
m m/m; n = 0.02 from gravel lined channels, 0.013 for concrete or asphalt lined channels and 0.05
for natural streams and grassed channels.

4.

Flows through culverts shall be determined on the basis of inlet control or outlet control
methods referred to in:
Handbook of Steel Drainage and Highway Construction Products, by American Iron and
Steel Institute
Handbook of Concrete Culvert Pipe Hydraulics, by Portland Cement Association

5.

Flows through detention or retention facilities shall be determined in accordance with the Storm
Water Management Guidelines for the Province of Alberta from Alberta Environment.
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6.2.7

Minimum Drainage System Requirements

1.

The minimum slopes of storm sewer mains in meter per meter shall be as follows:
Storm Sewer Diameter (m)
200*
250*
300
375
450 and larger

Slope (m/m)
0.400
0.280
0.220
0.150
0.120

*Foundation drain sewer only. Minimum storm sewer size is 300 mm.
2.

Storm sewer pipe shall be designed to convey the design flow when flowing full with the hydraulic
grade-line at the pipe crown. All pipe crown elevations shall match at manhole junctions.

3.

Changes in flow direction at a manhole shall not exceed 45o in pipe greater than 600 mm diameter.

4.

Curved sewers shall match the curvature of the roadway by means of deflection at the joints only.
Joint deflections shall be less than the allowable specified for the pipe.

5.

The maximum spacing of manholes shall be 120 m on straight sewers and 60 m on curved sewers.
Manholes shall be located at the upstream end of each line, at changes in size or alignment and at
all junctions. The Downstream invert in a manhole at a change in direction shall be a minimum of
30 mm lower than the lowest upstream invert.

6.

Manholes shall be a minimum of 1,200 mm in diameter.

7.

Manholes on 600 mm Sewer Mains or larger shall be perched on the main or have pre-constructed
Sewer Main openings.

8.

Manhole barrel diameters shall be 600 mm larger than the largest Sewer Main entering or leaving.

9.

Manhole benching shall provide smooth flow channels through the manhole with a minimum height
of benching to the inside crown of the Sewer Mains and the bottom half to be shaped semicircular.
Benching platforms shall have a slope of 8% and be brush finished.

10.

Where drops in storm sewer are considered and at outfalls special energy dissipation structures
may be required.

11.

All concrete for the storm drainage system shall be a minimum 25 MPa sulphate resistant concrete.
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12.

Obverts of outfall pipes shall be at least 150 mm above the five-year flood level in the receiving
stream. Inverts of outfall pipes shall be above winter ice level. In addition, outfalls shall be located
to avoid damage from moving ice during breakup.

13.

Drop structures and energy dissipaters shall be used where necessary to prevent erosion.

14.

Facilities shall be provided to prevent entry or access by children.

15.

Drainage parkways, if approved by the Town Engineer, may be utilized to convey large volumes of
storm water under controlled conditions through or past the subdivision.

16.

The minimum drainage parkway cross section shall be as follows:
6.0 m bottom sloped to drain to trickle channel to be installed in the bottom,
Maximum side slopes of 4 horizontal to 1 vertical,
Provide 3.0 m wide terraces for every 3.0 m of depth of side slope,
No terraces are required if side slopes are 6:1

17.

Minimum culvert sizing shall be 300 mm.

18.

Catch basins shall be a minimum 900 mm diameter with pre-cast top and bottom and a minimum
600 mm sump. Below the 600 mm sump, a 500 mm concrete filled base shall be installed.

6.2.8

Foundation Drains

Foundation drains shall not be connected to storm sewers to avoid backup when the minor system is
surcharged. Foundation drains shall be discharged in a sump and pumped to a splash pad on the surface,
located at the rear of the building, in such a manner that the runoff is directed away from the building.
6.2.9

Roof Drains

Roof drains shall be discharged to the ground and dispersed via splash pads at the down spouts.
On flat roofs (Commercial and Industrial land use) controlled-flow roof devices shall be installed to provide
temporary storage and retard the discharge to the ground or storm sewer. Where the building density
makes it impractical (i.e. central business districts, etc.) roof drains may be connected to the storm sewer
system if available and approved by the Town Engineer.
Roof drains or other surface water accumulating on the property or within the weeping tile shall not be
discharged into the sanitary sewer system.
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6.2.10 Site and Lot Grading
Site and lot grading shall be based on overall drainage plans to be prepared by the Consulting Engineer
and approved by the Town Engineer. In established areas where no overall drainage plan has been
prepared, site and lot drainage shall be established on design elevations to be determined by the
Consulting Engineer in consultation with the Town Engineer.
Applications for development for individual properties will require the submission of site plans which show
the lot grading, based on the design elevations of the overall drainage plans.
Minimum grades along the rear of the lot or abutting lanes or streets are 0.5 %. Minimum surface grades
on lots shall be 2% with a maximum of 6% for driveways and 10% for slopes of landscaped areas.
Lots may drain from the building to both the rear and front or across the lot, providing the minimum grade
between the rear and front is 1%. In all cases, the finished grade at the building shall slope away from the
building for at least a distance 3.0 m, or to the side property boundary, whichever is less. The minimum
slope away from the building in this area is 5%.
For additional reference, the Town has adopted the City of Edmonton’s Design and Construction Standards
Volume 3 Drainage Section 17 Lot Grading and Surface Drainage Design.
Drainage across private properties shall not be permitted where a right-of-way or easement does not exist.
The Town will require drainage easements where drainage from one property is directed across other
private properties. The overall drainage plans shall show the drainage easement and a certified copy of the
registered drainage easement, in the name of the Town of Slave Lake, must be submitted to the Town. All
drainage easements where drainage is directed across private properties shall be concrete lined. Drainage
across private property shall only be used as a last resort. As such, if the Developer wishes to provide
drainage across private property, they must demonstrate to the Town that it is the only feasible option.
Positive drainage shall be maintained on all large parcels of land including parks, school sites and open
space areas. The Town Engineer shall approve such plans. Where this is not possible or where required
by the Town Engineer, a storm sewer system subject to the approval of the Town Engineer shall be
installed and maintained by the property owner, in accordance with the requirements of the Town Engineer.
All lots created by subdivision shall be pre-graded prior to transfer of property from the developer to private
interests.
6.2.11 Development within Floodways and Flood Fringes
Development within Floodways and Flood Fringes shall not be permitted. Areas identified as floodways and
flood fringes are identified by Alberta Environment. Maps updated from time to time by Alberta Environment
and shall be confirmed to be accurate if development is being considered near these areas. Any legislation
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enacted by governing bodies including but not limited to the Provincial and Federal Governments shall take
precedence over any standards and guidelines presented in this section.
6.2.12 Oil and Grit Separators for Commercial/Industrial Developments
Application
The owners of all premises in which vehicles or equipment are:
i)
Serviced
ii)
Fuelled
iii)
Repaired
iv)
Disassembled or
v)
Washed;
or shopping centers with parking areas larger than 1 ha must install an oil, grease and sand interceptor.
Nothing in this section exempts the Developer from complying with all applicable municipal, provincial or
federal legislation or standards.
Installation Requirements
All oil, grease, and sand interceptors shall be of sufficient capacity and appropriate design based on the
nature of the premises and shall meet AESRD guidelines, Town bylaws, or these Standards, whichever are
more stringent.
All interceptors must be installed either:
a) On all fixtures that may release oil, grease, or sand; or
b) Downstream of all fixtures that may release oil, grease, or sand.
Maintenance and record keeping shall be in accordance with the applicable bylaw(s).
6.3
6.3.1

STORM DRAINAGE MATERIALS AND INSTALLATION STANDARDS
Storm Sewer Mains
Concrete or reinforced concrete adequate for the design Class considering earth loads, trench
conditions, traffic and other surcharges.
Minimum bedding shall be Class B bedding.
Trench backfill shall be granular compacted backfill under existing or proposed pavements or walks
and compacted native backfill in boulevards and park areas.
Storm sewer pipe joints shall have confined O rings.

6-9

Town of Slave Lake

6.3.2

Manholes
Manholes shall be constructed using concrete barrel sections with confined O rings.
Manhole bases shall be pre-cast concrete bases.
Sewer Main entries into manholes shall be pre-manufactured with rubber seals and stainless steel
bands.
Manhole steps shall be safety drop steps of galvanized steel or coated aluminum permanently cast
into the barrel section with spacing between 300 mm and 400 mm.
Sewer Mains entering manholes shall be supported on undisturbed soil. Backfill below the Sewer
Main shall be concrete from undisturbed soil to the bedding 100 mm below the Sewer Main. Proper
bedding shall be provided between the main and the concrete pipe support.
The Town Engineer must approve energy dissipaters in manhole structures.
Manhole frames and covers shall be NF 80 floating type cast iron and marked “TOWN OF SLAVE
LAKE”.

6.3.3

Catch Basins
Catch basin barrels, bottoms and flattop shall be constructed using pre-manufactured materials that
must be approved by the Town Engineer.
Catch basin leads entering catch basin barrels shall be sealed with rubber seals and stainless steel
bands.
Catch basin backfill below the catch basin lead shall be concrete with 100 mm bedding between the
concrete and the lead.
Catch basin frames and covers shall be standard cast iron type properly placed on the flat top
section in concrete and/or mortar to final grade.

6.3.4

Culverts
Culverts shall be constructed using galvanized steel or aluminized heavy gauge steel.
The pipe zone and bedding material shall be 19 mm crushed gravel with a 1 m clay plug at inlet
and outlet ends.
Culvert inlets and outlets shall have manufactured end sections or concrete inlet and outlet
structure, with splash pads.
Inlets and outlets shall be protected with a minimum 100 mm diameter steel pipe on either side of
the pipe projecting a minimum of 1.0 m above the final grade.
Culvert inverts shall be a minimum 100 mm below ditch grades.
Culverts for driveways shall be a minimum of 4 m longer than the designated driveway width.
Manufacturer's couplers shall be used to connect pipe lengths.

6.3.5

Drainage Parkways
Drainage parkways shall be constructed with minimum 125 mm topsoil.
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Special attention must be given to the trickle channel, which must be concrete lined or an
alternative to be approved by the Town Engineer.
Grass shall be selected on the basis of required quality and applied in proper mulch or sodded and
pegged.
Rip rap shall be placed in sizes required for protection at the maximum anticipated velocity for
those areas in bends and at inlet and outlet structures where grass will not be considered adequate
protection.
6.4

MAJOR SYSTEMS

Separate storage facilities shall be designed to meet AESRD guidelines and the following:
6.4.1

Wet Pond Design

1.

The ponds shall have a minimum surface area at normal water level of two (2) hectares. Where
ponds are not to become a publicly owned and maintained facility, a pond surface of less than two
(2) hectares may be permitted upon approval of the Town and Alberta Environmental Protection.

2.

The pond shall be sized such that there will be storage for a 1:100 year storm event plus adequate
freeboard to contain the maximum historical event, and such shall be contained within a maximum
water depth fluctuation of 1.5 metres above the normal water level.

3.

There shall be a minimum pond water turnover rate of twice per year based on the 1:5 year low
precipitation rate as selected for the water balance within the Town over the five month period of
May through September.

4.

An emergency overland drainage swale shall be provided from the downstream end of the pond to
the receiving stream with capacity to transport storm runoff should a downstream malfunction
occur.

5.

An impervious pond bottom shall be constructed.

6.

A minimum pond depth (normal water level (NWL)) of 2 metres shall be required and that a 3-metre
depth be provided where practical. A supplementary water supply should be incorporated to
ensure minimum water levels during extended dry periods.

7.

Dead bay areas shall not be permitted.

8.

All inlet and outlet structures shall be submerged a minimum of 1.2 metres below the normal water
level and posted at the surface.

9.

The pond elevation shall be set such that the maximum water level is below adjacent house
basement footings.
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10.

The side slopes of the pond shall not be steeper than 7:1.

11.

The normal water elevation shall be such that the collection system shall not surcharge to an
elevation greater than the lowest catch basin invert in the collection system, under a 1:5 year storm.

12.

The shoreline treatment of the pond shall consist of a 4.5 metre wide band of granular material
(measured horizontally 2.0 metres below and 2.5 metres above the normal water level) on top of
the filter fabric. In addition, granular material shall be chemically sterilized. Granular material shall
be 50 mm to 150 mm evenly graded. An evaluation of wave action shall be made and, if
necessary, suitable bank protection provided.

13.

A buffer strip shall be provided between the NWL and the 1:25 year flood level. The difference
between the NWL and the 1:25 year flood level shall be limited to 1 m vertical rise.

14.

The riparian natural boundary between the HWL and 3 m back from the 1:25 year flood level shall
be landscaped as a natural buffer using species contained in these Standards or otherwise
approved by the Town.

6.4.2

Dry Pond Design

1.

The pond shall be sized to store storm run-off in excess of the pre-development flows.

2.

Sideslopes shall not be steeper than 5:1.

3.

The pond bottom shall be graded to provide positive drainage to the outlet at a minimum slope of
2%.

4.

All surfaces, including the bottom, shall be topsoiled and seeded with approved materials, except
for the low flow channel which can be either aquatic type plants or a rip-rapped channel.

5.

All piped outlet structures (and inlet structures if applicable) shall be provided with a grate
permanently fixed to prevent unauthorized entry.

6.

All outflow piping shall be sized for a flow of 25% greater than the maximum designed control flow.
Water release shall be controlled by means of an orifice or other approved means and shall include
provisions for increasing the release rate in an emergency.

7.

The pond shall be sized such that there will be storage for a 1:100 year storm event, plus adequate
freeboard to contain the maximum historical event.

8.

An emergency overland drainage swale shall be provided from the downstream end of the pond to
the receiving stream with capacity to transport storm runoff should a downstream malfunction
occur.
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9.

Provide a landscaped/rip-rapped channel to accommodate the 1:5 year event and low flow
condition.

10.

Dry ponds shall be designed as an amenity to the development with passive park features and links
to pedestrian walkways for use by the public.

6.4.3

Wetland Design

1.

Wetland size should be approximately 5% of the watershed area that it will be servicing.

2.

Approximately 10% of the wetland surface area should be a 1.5 to 2.0 m deep sediment forebay
upstream of the wetland area for settleable solids removal.

3.

Average permanent wetland water depth is 0.3 m with 1 m deep zones for flow redistribution and
for fish and submerged or floating aquatic vegetation habitat.

4.

Active storage is 0.3 to 0.6 m deep.

5.

Length to width ratios can be as low as 1:1. Increase where required to maximize treatment and to
prevent short-circuiting.

6.

Bottom slope of 0.5 to 1.0 percent is recommended, as well as a smooth bottom to promote sheet
flow through the system.

7.

Wetland shall be sized such that there will be storage for a 1:100 year storm event.

8.

Regulated inflow and outflow structures are required that will take into account a wide range of
rainfall intensities.

9.

Design with the landscape, not against it. Take advantage of natural topography, drainage patterns,
etc.

6.5

TESTING

Testing of storm sewers shall be in accordance with the tests for sanitary sewers in Section 5.4.
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7.1

Franchise Utilities
GENERAL

The complete coordination and installation of all franchise utilities and shallow utilities, including gas, power,
street lighting, telephone and cable television shall be the responsibility of the Developer. The Developer
must initiate and coordinate the design, approval and construction of all franchise utilities. He shall make all
necessary applications, pay any required contributions, fees and charges, and upon approval of all plans by
the Town Engineer, assure that all services are installed in accordance with these Development Standards
and the approved plans.
The franchise utilities shall be designed to accommodate future developments in adjacent areas in the most
efficient manner, taking into consideration the orderly expansion of the Town in accordance with the
Municipal Development Plan, Area Structure Plans, Outline Plans, and any other plans or direction the
Town may require of the franchise utility companies. The actual installation shall be carried out in
accordance with the approved plans and any deficiencies, omissions, errors or damages to other works
shall be corrected at the Developer's sole cost.
This section provides some of the basic procedures and requirements for the installation of the franchise
utilities.
7.2

UTILITY COMPANIES

The following companies hold franchises and shallow utilities for utility installation in the Town of Slave
Lake:
Gas

ATCO Gas
Local Office:

Engineering Office:

Box 720
104 Birch Road, N.E.
Slave Lake, AB
T0G 2A0
Phone: (780) 849-7676
10035 -105 Street
Edmonton, AB
T5J 2V6
Phone: (780) 420-7577
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Power
& Lighting

ATCO Electric
Slave Lake District:

Telephone

Telus Communications Ltd.
Outside Plant Engineering:

Cable TV

7.3

Box 720
104 Birch Road, N.E.
Slave Lake, AB
T0G 2A2
Phone: (780) 849-7600
Fax: (780) 849-2336

Cable TV Slave Lake Ltd.

11039 -78 Avenue
Grande Prairie, AB
T8V 3A8
Phone: (780) 853-8680
802 Main Street N.W.
Slave Lake, AB
T0G 2A1
Phone: (780) 849-5188

PROCEDURES

The procedures for development are set out in Section 2 of these Development Standards.
It is crucial for the Developer to consult with the utility companies during the preliminary discussions to
determine the feasibility and any constraints on development proposals in regards to franchise utilities. The
provision of sufficient feeder and trunk lines to service the Development Area and the adjacent areas and
its implications must be discussed.
The Town Engineer must be made part of these discussions and shall be kept informed by copying all
correspondence between the Developer and the utility company to the Director of Operations’ attention.
Special alignment and easement requirements must be determined for inclusion in the preliminary
subdivision plan. Assignment of general alignments for shallow utilities as well as the deep utilities street
cross section should be agreed on between all parties prior to preparation of design drawings by each of
the utility companies.
The submission of final plans for approval must show the approval of each of the utility companies based
on their review of all utility alignments of all utility companies.
Any variation from the alignments that have been approved by the Town Engineer must be resubmitted in
writing by the Developer's Consulting Engineer together with the approval for the proposed change by all
the utility companies. The Developer's Consulting Engineer will be required to coordinate and supervise the
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installation of all utilities. The Consulting Engineer must submit as-built drawings of all utilities certified as
being correct.
7.4
7.4.1

DESIGN GUIDELINES
Gas

Gas mains will normally be installed in lanes or on the front of private lots in 2 m gas easements. Where
easements are provided, the sewer and water services must be extended to the edge of the easement and
the water service curb stop must be installed in the easement within 150 mm of the property side of the
easement. Gas mains shall be a minimum of 750 mm below the finished grade elevation in boulevards or
300 mm below the sub-grade elevations of the pavement structure.
7.4.2

Power

Power lines in residential and commercial areas shall be placed underground. Existing overhead lines shall
be changed over to underground lines as part of the power installation at the time of subdivision or
redevelopment. Transformers, pedestals, switching cubicles, etc. shall be located at the extension of
common lot lines. The minimum distance from face of curb to face of the fixture shall be 1.0 m. The
minimum distance from sidewalks is 0.3 m. Power lines shall be a minimum of 750 mm below the finished
grade elevation in boulevards or 300 mm below the sub-grade elevations of the pavement structure.
Where main Town feeder lines are overhead, the changeover to underground will be evaluated at the time
of subdivision or redevelopment.
Power lines shall be installed in ducts under road crossings. Ducts shall be augured under existing
roadways.
7.4.3

Street Lighting

Street lighting shall be provided to the lighting level and Standards set out in Section 3.5.
The design shall be submitted to the Town Engineer for approval.
7.4.4

Telephone

Telephone lines are normally installed in common trench with power lines. The standards for power lines
will also apply to telephone lines and fixtures.
7.4.5

Cable TV

Similarly, to the telephone lines, the standards for power lines will also apply to Cable TV lines and fixtures.

7-3

Town of Slave Lake

7.5

CONSTRUCTION STANDARDS

Construction of franchise utilities shall be supervised by the Developer's Consulting Engineer to assure that
damage to other utilities or Municipal Improvements will not occur.
The Developer will be responsible at his own cost to repair any damage and inadequate installation such as
settled trenches up to the end of the maintenance period for the various Municipal Improvements.
Trench backfill under roads and sidewalks shall be with compacted granular backfill. Trench backfill in
boulevards and grassed areas shall be compacted native backfill. Existing pavements, walks and
boulevards that have been damaged or disturbed shall be restored to the satisfaction of the Director of
Operations. All excess materials and debris shall be promptly removed from the site. Boulevards shall be
restored with a 125 mm layer of topsoil and seeded with a parks mixture of grass seed.
Pavements shall be replaced with a minimum 200 mm of 20 mm crushed gravel base course and 100 mm
asphaltic concrete over the compacted granular trench backfill.
Trench compaction shall be to 97% Standard Proctor Density for native materials and 95% Standard
Proctor Density for approved imported granular fill. Base compaction shall be to 100 % Standard Proctor
Density. Asphaltic concrete shall be compacted to 98% of the 75 Blow Marshall Density.
7.6

EASEMENTS

Easements required for all franchise utilities shall be provided by the Developer in the name of the Town
with the right to use the easement for any utility installation by any of its franchise utility companies. Should
any franchise utility share an easement with a water & sewer main, a minimum of a three (3) meter
separation shall be maintained.
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8
8.1

Landscaping and Fencing
GENERAL

The complete landscaping of all parks, boulevards, walkways, trails, utility lots, buffer strips, median strips,
traffic islands and drainage parkways within the Subdivision Area to be developed shall be the responsibility
of the Developer.
Landscaping includes the excavating, filling, grading, placing of topsoil, seeding or sodding, planting,
fencing, service installation and generally the completion of all of the above areas in accordance with
approved landscaping plans and specifications.
It does not include recreation facilities such as playground equipment, changing rooms, hockey rinks or
clubrooms unless such are specifically set out in the Development Agreement.
While special drainage facilities, such as detention ponds, may not be envisioned as part of development
requirements, if such facilities are agreed to as alternative drainage concepts, special landscaping and
development requirements may have to be developed and agreed to for these facilities.
8.2

LANDSCAPING DESIGN AND PLANS

The design of landscaping shall be consistent with the overall planning documents such as Municipal
Development Plan, Area Structure Plans and the Parks, Recreation and Culture Master Plan. The
Developer's Landscaping consultants should have early discussions with the Town's Community
Development Department to determine the parks concepts applicable and the required locations, sizing and
linkages between parks and park access.
It may be necessary to submit concepts to the Town's Community Services Department for approval in
principle. While the Area Structure Plan may have provided some overall guidance in parks requirements,
the proposed subdivision may require special considerations to suit the detailed requirements for the parks
system. The detailed landscaping design shall be directed to developing an attractive subdivision.
Natural features should be preserved and enhanced where possible. Plantings should be of hardy varieties
suitable for the local conditions. Ease of long-term maintenance should be taken into consideration in the
landscaping layout.
Special attention must be given to street and area lighting and Section 3.5 Roadway Illumination shall be
consulted.
Landscaping plans shall be complete, including specifications, and must be part of the overall set of plans
for approval by the Town’s Director of Community Development.
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Drainage of walkways and park areas must be in accordance with the overall lot grading and must be
shown on the landscaping plan together with cross sections of drainage swales.
Landscaping plans must show, in detail, roads and walks, retaining walls, fences and screens, underground
services, root barrier systems, site furnishings, future buildings and facilities.
Details shall be shown for final grading elevations, proposed contours, location of trees and shrubs, areas
to be seeded, sodded or required special treatment.
A list of plant materials shall include the following:
keys to planting plan
quantity of individual species
botanical name and common name
size of material and height and caliper
method of transport, i.e. balled and burlap, container stock, bare root, etc.
Canadian Plant Hardiness Zone
8.3
8.3.1

MINIMUM LANDSCAPING REQUIREMENTS
Boulevards

Boulevards shall be seeded or sodded to a developed “turf” standard by the Developer prior to acceptance
of same by the Town.
Boulevard trees shall be located in all boulevards between curbs and sidewalks at a maximum spacing of
10 m. Boulevards shall be graded with a 3% slope towards the road.
No landscaping other than grass shall be permitted within 4 meters of a hydrant.
8.3.2

Walkways

Private lots abutting walkways shall have a uniform fencing. Bollards shall be installed 6 m back from the
front lot lines in walkways where slopes to the street are less than 8%. Staggered walk and fencing shall be
used for walks with grades 8% and steeper. Drainage swales 1.0 m in width shall be located adjacent to
concrete walks.
8.3.3

Buffer Strips

Private lots abutting buffer strips shall have uniform fencing. The buffer strip shall be planted with trees
using the uniform fencing as a back-drop while providing a minimum 3 m access in front of the tree planting.
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The tree planting shall be a dense planting that will provide solid screening. Tree spacing shall be a
maximum of 3 m taking into consideration the type of species used.
8.3.4

Park Areas

Where car parking is to be provided, the parking area shall be adequately fenced to prevent cars from
entering the remainder of the park. Parking areas shall be gravelled to the same standard as lanes.
Tree planting shall be provided against the uniform fencing for private lots similar to buffer trips. Additional
tree planting will be required to complement the various uses of the park. Shade trees shall be planted
around tot lot areas and picnic areas. Trees for protection from wind should be considered for appropriate
use areas.
Designated sport field use areas shall be graded and grassed meeting the specific sports association's field
standards and criteria.
All parks shall be provided with a 150 mm sewer and a 38 mm water service.
Private lots abutting park areas shall have uniform fencing.
8.3.5

Trails

The standard of trail development depends on the projected use of the trail i.e. hiking and X-country skiing,
cycling, walking and access.
1.

Level I: Hiking and Skiing
Minimum clearing width 6 m. Grading and drainage culvert installation as required. Seeding to
acceptable vegetation level.

2.

Level II: Cycling, Nature Walks
Provide a 2.5 m raised gravelled surface with seeded sides and drainage swales as required.
Benches and bike racks at strategic locations. Lighting as considered necessary.

3.

Level III: High Use Access Trails
Requirements as per Level II plus asphaltic wearing surface and full standard of lighting. Benches
and garbage receptacles shall be provided.

8.4
8.4.1

PARKS MATERIALS AND INSTALLATION STANDARDS
Site Preparation

Site preparation shall be done in a manner to protect natural features to be preserved. Roots, stumps and
debris shall be removed to a depth of 0.6 m below rough grade. Trees and areas to be preserved shall be
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marked, flagged and protected. The soil shall be protected from pollution of oil, gasoline, solvents or other
chemicals.
8.4.2

Sub-grade

Sub-grades shall be prepared to grade by removal of unsuitable materials and filling and cutting existing
grades. Imported fill shall meet requirement of the intended use areas. Sub-grades shall be within 50 mm
of their design grades before placing topsoil. Where disturbed areas meet natural grades the transitions
shall be gradual and completed with a minimum 4:1 slope. Where different slopes meet, and at toes and
banks, the slopes shall be rounded to allow for proper mowing with 2.5 m mowing equipment. Sub-grades
in fill shall be prepared using the equipment to compact the materials during placing. Minimum densities
may be required depending on circumstances.
8.4.3

Topsoil

1.

The source of topsoil shall be approved by the Town’s Director of Community Development. All
topsoil shall be free of stones larger than 25 mm, debris, quack grass, perennial weeds, and any
other plants, organic or inorganic matter that may render the topsoil unsatisfactory in the opinion of
the Director of Community Development.

2.

Tests at the Developer's cost may be required to determine the chemical content and pH value.

3.

Chemical deficiencies indicated by the soil analysis report shall be rectified by the application of the
appropriate fertilizers and additives.

4.

Topsoil shall consist of fertile natural loam containing a maximum of 10% organic matter by dry
weight. Topsoil shall have a hydrogen ion concentration ranging from pH 6.0 to pH 7.5, shall
contain no toxic materials and shall be capable of sustaining vigorous plant growth in the Town of
Slave Lake.

5.

If organic material is required to meet the organic matter specification for topsoil listed above, peat
moss shall be added in the field and mixed with cultivation equipment.
The peat moss shall meet the following specifications:
a)
b)
c)

6.
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shall be free of toxic material, live plants, live roots and seeds
shall be delivered in a pulverized condition
the source shall be approved prior to mixing with the topsoil

Topsoil shall be spread in a workmanlike fashion over the entire area to be seeded or sodded and
shall be applied to a compressed depth of no less than 100 mm.
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7.

Areas for planting beds shall be excavated and filled with topsoil to a depth of 600 mm below
finished grade and topsoil shall be applied to a minimum compressed depth of 100 mm above
finished grade.

8.4.4

Seeding

1.

Areas to be seeded shall be approved by the Town subject to the intensity of use and the size of
the area.

2.

Grass seed shall be certified Canada #1 Grade Seed that meets the requirements of the Seed Act
of Canada. The seed is to be delivered in the original containers giving the following information:
a)
b)
c)
d)
e)
f)
g)

analysis of seed mixture - 60% Kentucky Blue Grass/40% Creeping Red Fescue
percentage of pure seed production
year of seed production
net weight
date when bagged and location
name of supplier
seed must be capable of producing a minimum germination rate of 75% in a germination
test

All areas to be seeded shall be given a layer of topsoil as specified in 8.4.3 "Topsoil". Before
seeding, the topsoil surface shall be brought to a firm, even but fine graded condition, without local
depressions or elevations by dragging, raking, rolling or other suitable means.
The degree of firmness shall be such that footprints in the prepared surface shall penetrate not less
than 6 mm and not more than 12 mm. All pebbles, stones, roots and debris shall be removed from
the finished soil surfaces.
3.

The topsoil seedbed is to be inspected and approved by the Town.

4.

The seed shall be evenly applied at the rate of 25 g/m2.

5.

Seeding shall not be carried out in wind velocities that may cause the seed to be blown (above 8
km per hour).

6.

After the application of the seed, the seed shall be incorporated into the soil with wire rakes or
some other suitable means. After the seeded area has been raked, the seeded area is to be rolled
with a light turf roller.

7.

After seeding, the Developer shall give the seeded area a light watering with a fine spray to a depth
of not less than 25 mm to avoid washing.
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8.

The seeded areas shall be appropriately maintained by the Developer, i.e. watering, rolling,
fertilizing, until the time of final inspection and acceptance by the Town. A maintenance schedule is
to be submitted for approval by the Town Engineer.

9.

At the time of final inspection and acceptance the grass shall be:
a)
b)
c)
d)
e)

mowed to a minimum height of 50 mm after a minimum of two prior mowings
shall cover 100% of the seeded area
shall be completely weed free
shall be completely free of thin, bare and dead spots
and shall be in an overall healthy growing condition, satisfactory to the Town Engineer

10.

The developer shall be responsible for providing and maintaining adequate barricades and signs
until the time of final inspection and acceptance by the Town.

11.

For areas on steep slopes and hard to reach areas, the Town Engineer may approve hydraulic
seeding. Preparation shall be the same as setout above. The method of hydraulic seeding shall be
specified in details when applying for approval of this method. The Town Engineer shall approve
the hydraulic seeding equipment. Maintenance and acceptance requirements of hydraulic seeding
areas shall be the same as set out in this Section.

8.4.5

Sodding

1.

Sodding will be required in areas of high use, for patchwork areas in established turf and in areas of
steep slopes and possible erosion.

2.

Preparation, including topsoil placement shall be in accordance with this Section 8.4.

3.

Sod to be installed for general use shall consist of No. 1 Nursery sod consisting of a uniform
mixture in the following proportions:
Kentucky Blue Grass - 75% by weight
Creeping Red Fescue - 25% by weight
Sod shall be:
a)
minimum of eighteen (18) months old
b)
free of noxious weeds and debris
c)
25 mm - 30 mm in thickness
d)
cut in strips of uniform width
e)
shall be sufficiently moist so that no burning of the edges has occurred
f)
shall have a vigorous healthy growth

4.
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Sod shall be laid evenly and in staggered rows.
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5.

Sod shall be laid at right angles to all slopes. On slopes sod shall be secured with pegs. Pegs
shall not protrude above the surface of the sod.

6.

Maintenance and acceptance shall be in accordance with the requirements set out for seeded area.

8.4.6

Plant Material

All plant material shall be in accordance with Appendix C.
8.4.7

Uniform Fencing

1.

Uniform fencing, in accordance with the fencing requirements of Land Use Bylaw, shall be
constructed 50 mm inside private property on lots adjacent to and at the following locations:
a)
Arterial roads
b)
Parks and play fields
c)
Public walkways and utility lots
d)
School sites
e)
Town owned lands i.e. community facility sites
f)
Multiple family sites
g)
Neighbourhood commercial sites
h)
Institutional sites; and
i)
Other areas as required by the Town

2.

Uniform wood fencing gates shall be installed on all residential lots, which back onto a public park.
1 m gates shall be located approximately at the mid-point of each lot and shall be constructed to
open inwards onto private property.

3.

Design of uniform fencing may vary for each specific Development Area. Materials used generally
shall be rough sawn lumber with vertical 25 mm x 150 mm posts 2.4 m apart with 50 mm x 100 mm
top and bottom stringers.
The posts and stringers shall face the inside of the lot and the flush outside vertical boards shall
face the park, buffer or public property.
Posts shall be placed firmly in the ground with a minimum depth to a final design grade of 1 m.
Uniform fencing shall be pressure treated wood, stained with an approved color stain.
Detailed design and the manufactures stain type and color number shall be shown on the drawings
submitted for approval.
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8.4.8

Maintenance

The maintenance requirements by the Developer during the 2 year maintenance period includes but is not
limited to the following items:
a)
b)
c)
d)
e)
f)
g)

Protective and preventative spraying when required
Resetting to proper grade of settle plants and planting saucer repair
Resetting plantings which are leaning and maintaining proper staking and guying
Pruning, fertilizing and tending to planting to assure their vigorous growth
Replacing damaged, diseased, unhealthy or infested plantings
Reseeding, resodding and replacing grassed areas which have settled or which show an
inadequate condition; and
Correcting defective quality materials and workmanship

For other maintenance requirements, reference shall be made to the Terms set out in the Development
Agreement.
Following acceptance of the landscaping, the Town assumes responsibility for the normal maintenance
such as mowing of grass, and watering of grass and planting.
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9

Pumping Facilities

9.1

GENERAL

This guideline covers the design and construction of mechanical water and sewer pumping facilities to be
built or re-built in the Town.
General construction requirements, construction materials, and procedures are not alluded to in this section
and are left to each Consulting Engineer to present to the Town for approval
All water and sewer pumping facilities shall be in accordance with the Alberta Environment Protection,
Standards and Standards for Municipal Waterworks, Wastewater and Storm Drainage Systems, and all
other relevant Standards and codes (i.e. electrical, building, etc.). Where a roof structure cost exceeds
$50,000, ARCA certification is required.
9.2
9.2.1

WATER BOOSTER PUMPING STATIONS
Hydraulic Design Parameters

The need for a pumping facility shall be determined during preliminary discussions between the Developer
and the Town.
The design flows and pressures shall be based on parameters and computation methods outlined in
Section 4 - Water Distribution Systems. The design period for sizing pump stations shall be 25 years
minimum.
9.2.2

Sump and Intake Design

Sumps and intakes shall be designed in accordance with the current edition of the Hydraulics Institute
Standards.
Minimum submergence shall not be less than the pump manufacturer's recommendations.
Net positive suction head (NPSH) required at the operation point and at the best efficiency point shall be at
least 7 kPa less than the NPSH available.
Open sumps shall have an overflow and a drain point. Provision shall be made to allow over-pumping or
bypassing the pump station.
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9.2.3

Pump and Driver Selection

Service pumps shall be vertical turbine or horizontal split case centrifugal pumps. Fire pumps shall be
FM/UL approved, unless otherwise approved in writing by the Town. Pump shafts and line shafts shall be
stainless steel.
Pumps shall have their maximum efficiency within the normal operating range. Maximum pump speed shall
be 1800 RPM. Slower speed pumps are preferred where available. Spare parts as recommended by the
pump manufacturer shall be provided.
Pumps shall be variable speed or soft start. Service pumps shall be driven by open drip proof, NEMA
Design B, CSA approved electric motors with 1.15 service factors in rush current with the power utilities.
Fire pumps shall be driven by diesel engines or standby diesel generators with an exterior fuel tank and
interior day tank.
Service pumps shall be sized so that the station can meet the peak hour demand with the largest pumping
unit out of service. Fire pumps shall be sized for the fire flows given in Section 4. Jockey pumps can be
utilized to meet average day demands.
In-line booster pumps may be canned vertical turbine or horizontal split case pumps. Vertical turbine pumps
with threaded suction connections may be considered for in-line booster pumps, provided the inlet
arrangement complies with the pump manufacturer's recommendations.
Horizontal split case pumps and vertical turbine pumps with threaded suction connections shall be tested to
a hydraulic pressure of twice the maximum operating pressure or 1.5 times the shutoff head, whichever is
greater.
Intermittent type pumping systems including pumps, bladder type pressure tanks may be used when the
average flow is less than 0.25 L/s.
9.2.4

Dry Well/Pump Room Layout

The layout shall be such that all equipment and valves are easily accessible. There shall be a minimum
horizontal clearance around pumps and motors of 1 metre and a vertical clearance of not less than 3
metres. Additional clearance may be required by the Town for critical or large pieces of equipment. Special
attention shall be given to the ease of removal of pumps, motors, and valves for maintenance and repair.
If the initial capacity of the proposed pumps is to be less than the 25-year design capacity, the station shall
be designed so that the capacity can be easily increased when required without significant changes to the
existing structural, architectural, mechanical, electrical, or instrumentation systems.
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9.2.5

Valves and Fittings

Magnetic type meters shall be installed on all discharge headers.
Check valves shall be installed in each pump discharge line between the pump and the discharge isolating
valve. They shall be the tilting disc type with dashpot controlled closing or globe style silent checks. All
pump discharge check valves will have an external arm to allow for position monitoring with a proximity
style limit switch.
Isolating valves shall be installed on each pump suction and pump discharge line. They shall be AWWA
Standard C504 short body flanged butterfly valves. In booster stations, isolating valves must be provided 10
diameters upstream.
Motorized or hydraulic pump control valves shall be installed to reduce water hammer during pump start
and stop. The pump discharge isolating valve may be motorized to function as a pump control valve.
Air release valves shall be installed on the discharge header. Air and vacuum valves shall be installed
between the pump discharge and the check valve on wet well vertical turbine pumps which do not have a
separate pump control valve discharging back to the wet well.
Pipes and valves shall be adequately supported, tied down by commercially available supports or concrete
pillow blocks, spaced in accordance with the manufacturer's design data and restrained against thrust
where necessary.
A flexible coupling shall be installed on each pump discharge line to enable easy removal of the pump and
check valve. The isolating valve shall allow the facility to continue to operate during removals.
Pipe material up to and including 150 mm diameter shall be PVC to AWWA C900 or stainless steel, type
304, Schedule 80 to ASME B31.3 A53 Standard Wall. Pipe material greater than 150 mm diameter to 620
mm diameter shall be ASTM A53, Grade B, standard wall steel. Pipes greater than 150 mm shall be epoxy
lined to AWWA Standard C210.
Pipework may be painted and colour coded to WHMIS Standards and the Standards and Guidelines for
Municipal Waterworks, Wastewater and Storm Drainage Facilities.
9.2.6

Auxiliary Systems

Air
Where compressed air is used in a pumping station, the air system shall be complete with dual air
compressors (one duty, one standby), receiver, dryer, controls and all necessary appurtenances to supply
dry air for all air-operated equipment. Each compressor shall be capable of continuously supplying air at a
rate of at least twice the maximum anticipated consumption.
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Water
Potable water for station service may be drawn from the pump discharge line or other suitable supply point
having adequate pressure. Where necessary, a pressure reducing valve capable of maintaining the station
service water between 350 and 700 kPa shall be provided. The line supplying water for non-domestic uses
such as cooling, gland sealing, hose bibbs, etc., shall be provided with an approved reduced pressure
backflow preventer. Water for domestic use shall be drawn from a point upstream of the backflow
preventer. At least one hose bibb shall be provided in the wet well area, in the dry well area and on the
exterior of the station.
Dry Well Drainage
Where practical, dry wells shall be drained by gravity to a sanitary sewer. If gravity drainage is impractical,
dry wells shall be provided with a sump and two sump pumps (one duty, one standby). Pump capacity shall
be at least 200 L/min. Liquid discharged by the sump pumps shall be considered contaminated and shall
be discharged only to a sanitary sewer or other approved wastewater disposal system.
The floor of the dry well shall drain towards the sump with a minimum slope of 1.0%.
Lifting Equipment
Lifting equipment (bridge cranes, monorails, etc.) with capacity of 1.5 times over the heaviest load
anticipated, with allowance for impact, shall be provided. Where a monorail is used to convey heavy
equipment, the rail shall extend a minimum distance of 2m outside the building wall through a double
doorway. A neoprene seal shall be installed around the monorail where it extends through the doorway.
Electrical Equipment
The pump station's electrical system shall be designed by a qualified electrical engineer licensed to practice
in the Province of Alberta.
The Developer shall ascertain from the electric utility the nature of the available power supply and make all
necessary arrangements for connection.
If the Town determines that continuous operation of the station is essential (i.e. that failure would result in
serious consequences), then an automatic standby power generation system shall be installed in the
station. This system shall have sufficient capacity to allow the station to operate at the maximum
anticipated flowrate.
Location of electrical switchgear and similar equipment shall be such that it is not subject to immersion in
the event of dry well flooding.
Adequate lighting shall be provided throughout the entire structure to ensure the safe operation and
maintenance of the complete facilities.
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Conduit shall be required for all low voltage wiring (security systems, telephones, etc.).
Instrumentation and Control
All pumping stations shall have instrumentation and control systems which will allow the station to run
unattended, and are fully integrated and compatible with the Town's existing Supervisory Control and Data
Acquisition (SCADA) System.
The nature of the instrumentation and control systems will vary depending on the size, type and function of
the station. This shall be decided during discussions between the Developer and the Town. The following
shall be the minimum acceptable:
Station discharge flow (meter to be magnetic type) - in critical applications a float back-up switch
may also be required
Wet well level indicator/controller (sensor to be ultrasonic type)
Station discharge pressure indicator/alarm
Dry well flooding alarm
Intruder alarm for all entrance points
Pump failure alarm
Pump on/off indicator
Main power failure alarm
All alarms to be locally indicated separately
All the above shall be telemetered by means of digital signals to a remote location determined by the Town.
The telemetry system shall have a battery uninterruptible power supply to allow the system to operate for at
least four hours after a power failure.
All instruments and sensors to be installed in a wet well or limited access area shall be, wherever possible,
accessible and removable without entering the wet well or limited access area. All instruments which have
local indication or which require access for programming should be installed at eye level. All instruments
and electrical or control panels which require occasional access must be readily accessible.
9.2.7

Heating, Ventilation and Air Conditioning

Heating and ventilation systems that use natural gas as a main fuel source shall be provided for all pumping
stations. Air conditioning will be required only in unusual circumstances.
Ventilation systems shall conform to all existing local and/or provincial codes. Forced ventilation shall be
provided for all rooms, compartments, pits and other enclosures below ground floor and for all areas where
an unsafe atmosphere may develop or where excessive heat build-up may occur.
In areas where excess moisture could cause safety hazards or damage to equipment, a suitable
dehumidification system shall be provided.
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Heating facilities shall have sufficient capacity to prevent freezing temperatures in any part of the station
during the coldest anticipated weather conditions.
9.3
9.3.1

SANITARY SEWAGE LIFT STATIONS
Hydraulic Design Parameters

The need for pumping facilities shall be determined during preliminary discussions between the Developer
and the Town.
The design flow shall be based on the parameters and computation methods described in Section 5 Sanitary Sewer Systems.
The design period for sizing pumping facilities shall be a minimum of 25 years. Growth projections shall be
determined during discussions between the Developer and the Town.
9.3.2

Influent Structures

Sumps and wet wells shall be designed in accordance with the current edition of the Hydraulic Institute and
the recommendations of the pump manufacturer.
Sizing shall be determined after due consideration of all relevant factors, including flow, number of pumps,
pump capacity, and collection system storage capacity. In general, the usable pit volume should be at least
equal to twice the maximum volume (in litres per minute) to be pumped. In addition, the pit shall be sized to
limit the number of starts per hour per pump to between 4 and 6.
Sumps and wet wells shall be designed to minimize dead areas where debris may accumulate.
The floor shall have a minimum slope of 1:1 in the direction of the suction inlets. Suction inlets shall be of
the bell-mouth (flared) type to minimize vortexing and accumulation of solid material.
Ancillary mechanical equipment such as screens, comminutors, and grit removal devices should be
avoided, unless special circumstances make the use of such equipment unavoidable.
Provision shall be made for over-pumping or bypassing the pumping station.
9.3.3

Pump and Driver Selection

Pumps shall be of the centrifugal, non-clog type and shall have been designed specifically for use with
wastewater. Both submersible and dry-pit types may be acceptable, depending on circumstances.
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Pumps shall have their maximum efficiency within the normal operating range. Maximum speed shall be
1800 RPM, with lower speeds preferred where possible. Pumps shall be constant speed, unless
operational, maintenance, or economic advantages would result from the use of variable speed drives.
Pumps shall be sized so that the station is able to handle the maximum anticipated flow with the largest
pump out of service.
The number of pumps to be installed in the station will depend on the station capacity and range of flow. In
stations with a maximum flow of less than 4,000 m3/d, two pumps shall be installed, providing the capacity
of each is capable of meeting the maximum inflow rate. For larger stations, the number of units should be
selected so that the range of inflow can be met without starting and stopping pumps too frequently and
without requiring excessive wet well storage capacity.
Pumps will normally be driven by constant-speed, drip proof, squirrel cage motors, although special
circumstances may require alternative equipment. Motors shall be sized to handle the maximum load
anticipated under adverse conditions.
9.3.4

Dry Well/Pump Room Layout

The layout shall be such that all equipment and valves are easily accessible. There shall be a minimum
horizontal clearance of 1 meter and a vertical clearance of not less than 3 metres around pumps and drives.
Additional clearance may be required by the Town for critical or large pieces of equipment. Special attention
shall be given to the case of removal of pumps, motors, and valves for maintenance and repair.
Catwalks/ladders shall be provided for maintenance or repair of pump shafts.
Provision shall be made to allow the capacity of the station to be increased in the future to its ultimate
design capacity by the installation of additional pumping units or substitution of larger units, without the
need for substantial changes to the structural, architectural, mechanical, electrical, or instrumentation
systems.
The elevation of the pump room shall be such that the pumps are under a positive suction head at the
lowest wet well level anticipated.
9.3.5

Piping, Valves, and Fittings

Check valves used for sewage discharge pumps in dry well locations shall allow for an external arm to be
mounted in conjunction with a proximity switch to monitor the check valve’s position (open or closed).
When arms and proximity switches are not used on check valves in a wet well application, a flow meter that
is approved for submerged applications shall be provided.
Piping shall be sized so as to give average velocities of between 0.76 and 1.5 m/s in suction piping and
between 1.0 and 2.5 m/s in discharge piping. Future capacity increases shall be taken into account when
sizing piping.
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Each pump shall have its own suction line from the wet well. Where suction lines pass through concrete
walls, a wall casting with flanges on both sides of the wall and a waterstop cast into the wall shall be
provided. Suction lines shall be kept as short as possible and shall incorporate an isolating valve, a nonmetallic flexible coupling, and an eccentric reducer. Valve design shall be such that the interior is free of
obstructions which could accumulate debris and prevent tight shutoff. Gate, knife, diaphragm, and
eccentric plug valves are acceptable.
Pipe material shall be steel, AWWA C-200, standard wall thickness. The exterior surface of the pipes and
fittings shall be coated in the wet well with coal tar epoxy, and in the dry well with polyethylene or epoxy
type coating.
Discharge lines shall be designed to withstand the maximum pump discharge pressure, plus anticipated
surge pressure. Each pump discharge line shall incorporate a concentric increaser, a restrained-type nonmetallic flexible coupling, a check valve, and an isolating plug valve.
The isolating valve shall be located downstream of the check valve. The check valve shall be of the tilting
disc type. Adequate supports and hangers shall be provided for all piping. Air relief valves shall be
installed at all high points in the piping and drain valves at all low points. All pump discharge check valves
must have an external arm to allow for position monitoring with proximity style limit switches that are located
above flood level of the wet well or in the dry well.
9.3.6

Auxiliary Systems

Air
The air system shall be complete with dual air compressors (one duty, one standby), receiver, dryer,
controls, and all necessary appurtenances to supply dry air for all air-operated equipment. Each
compressor shall be capable of continuously supplying air at a rate of at least twice the maximum
anticipated consumption.
Water
A potable water supply line from the Town’s distribution system shall be provided where practical. Line size
shall be determined by anticipated maximum demand and length of run, but shall in no case be less than 50
mm. The water service shall be installed inside the building, as per the Alberta Environment Protection
Standards and Guidelines. At least one hose bibb shall be provided in the wet well area, the dry well area,
and on the building exterior. The wet well hose bib shall be 50mm in diameter or greater. The dry well and
external hose bibs shall be 25mm in diameter or greater. The pump system and main distribution header
shall be 50mm or greater.
Where provision of a piped water supply is impractical because of distance or other considerations, a
potable water holding tank of at least 4,500 litres (1,000 gallons) capacity and corresponding distribution
system shall be provided.
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Dry Well Drainage
Dry wells shall be provided with a sump and two sump pumps (one duty, one standby). Pumps shall be
non-clog type and operate at a speed no greater than 1,800 RPM. Discharge shall be to the wet well at an
elevation above the high liquid level. Pump capacity shall be at least 200 L/min. The floor of the dry well
shall drain towards the sump with a minimum slope of 1.0%.
Lifting Equipment
Lifting equipment (bridge cranes, monorails, etc.) with capacity of 1.5 times the heaviest anticipated load,
with allowance for impact, shall be provided. Where a monorail is used to convey heavy equipment, the rail
shall extend a minimum distance of 2 m outside the building wall through a double doorway. A neoprene
seal shall be installed around the monorail where it extends through the doorway.
9.3.7

Electrical Equipment

The pumping station's electrical system shall be designed by a qualified electrical engineer licensed to
practice in the Province of Alberta.
Three-phase power shall be provided wherever possible and each phase shall be monitored using a 3phase monitor back through the main control centre.
The Developer shall ascertain from the electric utility the nature of the available power supply and make all
necessary arrangements for connection.
Wherever practical, there shall be two independent power supply feeders to the station, with provision for
automatic switch-over to the second feeder in the event of a failure of the first. If it has been determined by
the Town that continuous operation of the station is essential (i.e. that failure would result in serious
consequences), then an automatic standby power generation system shall be installed in the station. This
system shall have sufficient capacity to allow the station to operate at the maximum anticipated flow rate.
All electrical equipment shall match the class and division of the area in which it is installed.
Location of electrical switchgear and similar equipment shall be such that it is not subject to immersion in
the event of dry well flooding.
A minimum of two receptacles shall be provided on the wet and dry sides of the station.
Adequate lighting shall be provided throughout the entire structure to ensure the safe operation and
maintenance of the complete facility. Metal Halide lighting (250 W) shall be installed for both wet and dry
wells. High-pressure sodium and incandescent lighting are not acceptable in the wells. High-pressure
sodium, complete with photocells, shall be installed for all outdoor lighting.
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Conduit shall be required for all low voltage wiring (security systems, telephone, etc.).
9.3.8

Instrumentation and Control

All pumping stations shall have instrumentation and control systems which will allow the station to run
unattended and are fully integrated and compatible with the Town's existing SCADA system.
The nature of the instrumentation and control systems will vary depending on the size, type, and function of
the station. This shall be decided during discussions between the Developer and the Town. The following
shall be the minimum acceptable:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

Station discharge flow (meter to be magnetic type).
Wet well level indicator/controller (sensor to be ultrasonic type).
Station discharge pressure indicator.
Dry well flooding alarm.
Intruder alarm for all entrance points.
Pump failure alarm.
Pump on/off indicator.
Main power failure alarm.
Wet well high and low level alarm switches to provide backup to the wet well level
indicator/controller.
Sump alarm.
Fire alarm.

All alarms are to be locally indicated. All the above shall be telemetered by means of digital signals to a
remote location determined by the Town. The telemetry system shall have a battery-powered backup
supply to allow the system to operate for at least four hours after a power failure.
All instruments and sensors to be installed in a wet well or limited access area shall be, wherever possible,
accessible and removable without entering the wet well or limited access area. All instruments which have
local indication or which require access for programming should be installed at eye level. All instruments
and electrical or control panels which require occasional access must be readily accessible.
9.3.9

Heating, Ventilation, and Air Conditioning

Heating and ventilation using natural gas shall be provided at all pumping stations. Air conditioning will be
required only in unusual circumstances.
Ventilation systems shall conform to the requirements of the Alberta Environment Protection Standards and
Guidelines Branch.
Wet well ventilation shall be continuous, and capable of providing at least 8 complete air changes per hour.
Air shall be forced into the wet well rather than exhausted from it.
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Dry well ventilation shall be continuous and capable of providing at least 6 complete air changes per hour.
Ventilation shall have sufficient capacity to provide 21°C discharge air and be equipped with a modulating
burner complete with stainless steel exchanger. A low discharge temperature shut down and no airflow
alarm shall be provided in the system. Main heating units may consist of natural gas heaters using
aluminized heat exchangers.
Odour control facilities may be required where there is the likelihood of septic sewage and the station is
located in a sensitive area. The need for odour control facilities shall be assessed on an individual basis.
9.3.10 Submersible Pumps
The use of submersible pumps, in either the submerged or dry well mode, may be acceptable. If
submerged pumps are used, proximity switches shall be provided above over-flow levels. Wet wells shall
have a galvanized grating located 1.5m below the effluent outlet to allow access to valves and checks for
repairs. Grating shall have removable sections to allow for the removal and servicing of pumps. Full details
of the proposed pumps and station layout shall be submitted to the Town for approval.
9.4
9.4.1

OTHER REQUIREMENTS
Aesthetics

The Town shall be consulted regarding aesthetic requirements for the site. If the site is visible to the public,
special architectural treatments, signage, landscaping, etc. are required.
Pump facilities shall be of masonry and metal construction. All pump facilities shall be equipped with
double metal door structures complete with panic hardware for maintenance and removal of large
equipment.
9.4.2

Personnel Considerations

The work shall be designed and constructed in full accordance with all relevant Municipal, Provincial, and
Federal safety standards.
Separate access shall be provided to dry wells and wet wells, utilizing stairs wherever possible. Temporary
ladders for access are not acceptable and fixed ladders shall be the minimum supplied.
In larger mechanical plants, the Town may require office(s), telephone, washroom, storage areas/rooms
and workshop facilities.
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9.4.3

Security

Station design shall be such that the potential for vandalism is minimized. A chain link security fence,
complete with locking double gate shall perimeter the site. Adequate outside lighting shall be installed with
light sensitive switches.
All external doors and access hatches shall be provided with security locks to a standard approved by the
Town. Wherever possible, locate access hatches within the associated building structure. Intruder alarms
for all entrance points shall relay to the Town’s SCADA System.
9.4.4

Access

An access road of minimum width 5.5 m shall be provided at all stations. The minimum Standards shall be
50 mm asphalt surface, 250mm granular base course, 500 mm pitrun gravel base, and woven geotextile. A
more substantial road and parking structure may be required where the facility is subject to heavy wheel
loads. Asphalt stabilized base course (cold mix) or gravel surfacing will not be accepted.
Adequate provision shall be made at the site to enable vehicles to park, turn and leave the site in a forward
direction. A full perimeter road is not required but vehicle access must be available to all points.
9.4.5

Operations and Maintenance Manuals

Three (3) complete bound sets of the manufacturer’s operation and maintenance manuals shall be provided
in addition to an electronic copy to the Town. In addition, a manual completely describing the design and
operational philosophy of the station shall be provided (Process Functional Specification) including:
PLC ladder logic printouts.
Copies of PLC controller programs on disk.
9.4.6

Equipment

The Town utilizes specific manufacturers of equipment and accessories common throughout their systems.
Therefore, specific standard equipment (make and model) may be requested by the Town and shall be
supplied by the Developer. Coordinate with the Town for specific requirements.
9.4.7

Lubrication and Spare Parts

Sufficient lubricants for all equipment shall be provided for all testing and trial runs and in sufficient
additional quantity for 12 months operation by the Town. Identify lubricants furnished by brand, grade, and
item of equipment for which it is intended. Operate, drain, and flush out bearings and refill with a new
change of oil before completion. Type of lubricants shall be as recommended by the Manufacturer and in
consultation with the Town’s Operation Personnel.
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Provide all spare parts as deemed necessary by the Manufacturer and the Town for 12 months operation.
Identify spare parts furnished by brand, grade and item of equipment for which it is intended. In addition,
provide all special tools required for servicing and maintaining the equipment.
9.4.8

Commissioning and Operator Training

General
The Contractor shall provide, commission, train operating personnel and turn-over a complete operating
facility. Generally, commissioning will follow these steps:
test all individual items, ensure they are ready for operation
commission the entire system
turn-over the facility to the Town
The procedures outlined in this section are general only and more detailed requirements may be needed
depending on the type and complexity of the system.
Preparation
Establish a written detailed procedure and schedule and submit to the Town for review.
Arrange for any specialty testing and certification personnel.
Provide all instruments required to test, adjust, and balance operation.
Inspect all equipment to ensure the installations are complete, secure and that the Manufacturer’s
instructions have been complied with for lubrication, cooling fluids, and other requirements.
Personnel
Provide competent, experienced, and if necessary, factory trained personnel to supervise the
installation, inspection, testing, and commissioning of equipment.
The Town will provide a list of operating personnel requiring training and will coordinate their
attendance.
Testing Systems
Each individual item of equipment shall be tested by itself and in combination with related items to
ensure that the item or subsystem is ready for operation.
Test, adjust, check, and lubricate each individual item of equipment and ensure SCADA systems
are fully operational.
Commissioning
Commissioning shall generally include the Developer’s personnel operating the complete system
for a two (2) week period and the Town’s personnel operating for the following two (2) week period
under the Developer’s supervision. These operating times will fluctuate depending on the
complexity of the facility.
Operation of existing facilities shall be performed by the Town.
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During the commissioning period, the Developer shall demonstrate that the operation of the entire
facility, as well as individual components, is correct and in accordance with the Manufacturer’s
performance criteria.
All equipment shall be demonstrated in all expected conditions of operation including variation in
flow, pressure, speed, and control.
All alarm conditions, including malfunctions, safety devices, interlocks and annunciations shall be
demonstrated.
During the Developer’s period of operation, the Town’s operators shall observe the operation and
receive instruction.
During the following period, the Developer shall observe the Town’s personnel operating the
equipment and provide any necessary guidance.
Turn-Over
Upon completion of training, satisfactory testing results, operations, and repair of any deficiencies, the
Town will assume complete responsibility for operation of the facility.
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10 Specifications
10.1 GENERAL
The Development Standards and Procedures set out the basic development requirements within the Town.
Specifications must be developed around these requirements. Standard specifications in use by the
various Consulting Engineers in most cases are acceptable provided that they are tailored to fit the
requirements set out in these Standards.
The Developer’s Engineer shall prepare project specific Specifications in the National Master Specification
(NMS) format. The Town has adopted a set of Standard Specifications which shall be included in the
Developer Engineer’s project specific Specifications where applicable. These Standard Specifications are
included in Appendix E.
Specifications form an integral part of the plans and must be submitted with the drawings for approval.
Manufacturers’ specifications for items to be included in the Municipal Improvements, where appropriate,
must be submitted with the plans.
Where reference is made to standards and specifications from trade and product associations or standards
associations, the latest version shall generally be consulted unless specifically indicated.
These Development Standards and Procedures may be updated from time to time with specific
specifications for standardized facilities and equipment for use in the Town.
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SUBDIVISION APPLICATION PROCEDURE GUIDE
This Subdivision Procedure Guide is designed to help the applicant understand the process of Subdivision
and the necessary steps required by the Application Process.
Steps of the Subdivision Application Process:
Step 1.

Discuss the Subdivision Proposal with the Town Administration and Municipal Planning
Commission prior to application. These discussions may avoid unnecessary costs or
delays to the applicant. Depending on the circumstances of the proposal, the Applicant
may then decide whether or not to proceed with an application for subdivision.

Step 2.

Submit a Subdivision Application to the Subdivision Approval Authority. The Planning &
Development Officer will review the Application for completeness.
Information typically required for a subdivision application includes:
1.

Completed copy of the application form

2.
Payment of the required subdivision application fees as per Planning and Development
Fees Bylaw
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3.

A sketch plan (proposed plan of subdivision) showing the following information (twelve
copies)

4.

Legal description, boundaries, dimensions, and area of the property described on the
existing certificate of title

5.

Location, dimensions, boundaries, and area of the proposed parcel

6.

Location of any buildings or structures, water wells, and sewage disposal facilities

7.

Location, registered plan number, and dimensions of any road widening, rights-of-way,
easements or exceptions from the titled area

8.

Location of existing and proposed roadway approaches serving the proposed parcel and
remainder of the titled area

9.

Location of all drainage channels, streams, lakes, or large sloughs located within the titled
area

10.

A key plan showing the relationship between the proposed parcel and neighbouring lands
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11.

A photocopy of the duplicate certificate of title validated within 30 days of the submission of
the subdivision application (the name of the title must match the name on the application
form, if names do not match, a letter of authorisation from the title owner must accompany

12.

An aerial photograph which shows the proposed subdivision, (if deemed necessary)

NOTE: Depending on the type and location of subdivision proposal, further information may be
required. Costs associated with obtaining the required information will be borne by the subdivision
applicant.
Step 3.

A copy of the subdivision application is referred to the Government Departments, persons
and local authorities required by the Subdivision and Development Regulations and
abutting landowners are given notice. Comments of those persons to whom an application
for subdivision approval is referred to will be considered by the Town of Slave Lake.

Step 4.

When considering an application, the Subdivision Authority must consider the written
submissions of those persons and authorities, which received a referral for subdivision
approval or notice of application. A Planning Report is prepared by that documents and
evaluates all pertinent information regarding the application. This report is submitted to the
Municipal Planning Commission, the Subdivision Authority for the Town, with
recommendations concerning the subdivision application.

Step 5.

The Subdivision Authority will render a decision on the application. The application may be
unconditionally approved, approved with conditions, or refused by the authority.

Step 6.

The decision of the subdivision approving authority shall be given in writing to the applicant
and to the Government departments, persons and local authorities to which the Subdivision
Authority is required by the subdivision and development regulations to give a copy of the
application.
The time prescribed within which the Town of Slave Lake will make a decision on an
application for subdivision approval is 60 days from the date of receipt of a completed
application.

Step 7.

The applicant for subdivision approval shall submit to the Town the plan of subdivision (or
other instrument) to be endorsed within one year after the date in which the subdivision
approval is given to the application. On being satisfied that the plan of subdivision
complies with the subdivision approval and all conditions imposed have been met, the plan
shall be endorsed by the Subdivision Authority (or person designated).

Step 8.

The final step of the subdivision process is the registration of the instrument at Alberta
Registries (Land Titles). This government department ensures that the instrument has been
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properly endorsed by the Authority prior to registering the instrument. Registration of the
instrument results in titles being issued for the newly created lots.
NOTE: Endorsement fees are payable at this time.
If the plan of subdivision or other instrument is not submitted to the subdivision authority for
endorsement within the time prescribed or any longer period authorised by the Subdivision
Authority, the subdivision approval is void.
If the plan of subdivision is not registered in a Land Titles office within one year after the
date on which it is endorsed or within the extended period authorised by the Subdivision
Authority, the subdivision approval of the plan or instrument and the endorsement are void
and the plan or instrument shall not be accepted by a Registrar for registration.
An appeal from the decision of a Subdivision Authority, or any condition imposed by it, may
be commenced by filing written notice of appeal with the Town of Slave Lake, Subdivision
and Development Appeal Board within 14 days of the date of receipt of the written decision
of the Subdivision Authority. The reasons for appeal shall identify the issues in the
decision of the Subdivision Authority, or any conditions imposed by it, as they relate to the
act of subdivision, against which the appeal is lodged.
The Subdivision and Development Appeal Board shall hold a hearing into the appeal and
shall give at least five days written notice of the hearing to the required persons.
The Board hearing an appeal must hold the hearing within 30 days of receiving notice of appeal and give a
written decision, together with the reasons for the decision, within 15 days of concluding the hearing.
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The Town utilizes a checklist form to assist in evaluating a Developer’s submittal. A sample of the checklist
is included in Appendix B.
This form shall not be considered complete and it remains the Developer’s responsibility to ensure all
aspects of the Development Standards and Procedures and other regulations are addressed accordingly.
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REVIEW CHECKLIST FORM
Developer

File Number:______________

Company:
Representative:
Address:

Phone:

Fax:

E-Mail

General Project Description

Location:

________________________________________________________________________

Urban Location: _____________

Rural Location: _______________
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DEVELOPMENT BRIEF SUBMISSION
Date of Submission: _________________________

Item
Overall Layout Plans Submitted
Conforms to Municipal Development Plan
Conforms to Land Use By-Law
Conforms to Transportation Network Study
Conforms to Area Structure Plan(s)
Conforms to Area Redevelopment Plan
Other
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Acceptable

Revise &
Resubmit

Review By
(Initials)

Date
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CONCEPTUAL PLAN SUBMISSION
Date of Submission: ___________________________________________

Item

Acceptable

Revise &
Resubmit

Review By
(Initials)

Date

Conceptual Drawings Submitted
Certificate of Compliance Submitted
Professional Stamp & Company Seal Affixed
Deviations from Standards
Justification for Deviations
Conforms to Area Structure Plan(s)
Conforms to Transportation Network Study
Easement Agreement(s) Required
Other
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DETAILED DESIGN SUBMISSION
Date of Submission: ____________________________

Item
Certificate of Compliance Submitted
Professional Stamp & Company Seal
Detailed Design Drawings Submitted
Design Specifications Submitted
Design Notes Submitted
Geotechnical Report Submitted
Deviations From Standards
Justification for Deviations
Water Network Analysis Provided
Storm Drainage Analysis Provided
Traffic Analysis Study Provided
Sanitary Flow Design Data Provided
Improvements Downstream Required
Mechanical Plants Required
Conforms to Master Plans
Project Schedule Included
Environmental Approval Received
Agreements with Utility Franchises
Other
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Acceptable

Revise &
Resubmit

Review By
(Initials)

Date

Appendix B - IAC/FAC Checklist

1.

Water Distribution and Transmission Systems

Water systems shall include, but not limited to: mains, fittings, valves, hydrants and service connections
stubbing into the lots.
Items to be Completed
1. Written request submitted to Town requesting inspection.
2. Results, summary, and analysis of materials and compaction
testing carried out to ensure compliance to construction
standards, and including 11x17 overall plan showing stationing
or reference points, related to testing.
3. Summary and analysis of Combined Water Pressure and
Leakage Test including 11x17 overall plans.
4. Summary and analysis of Hydrant Flow Tests, witnessed by the
Town including 11x17 overall plans.
5. Copy of Chlorine Residual Sampling Reports for both Primary
Disinfection and Bacteriological Sampling Report for
Environmental Operations including 11x17 overall plan.
6. Inspection report including a detail deficiency list, if applicable,
including 11x17 overall plans and a commitment date to
complete deficiencies in total.
7. Completed service connection schedule.
8. Completed Certificate stamped and signed by Professional
Engineer recognized by APEGA. The CCC maintenance start
period date will be entered by the Town.
9. As-built drawings are in compliance with the Town’s
Development Standards & Procedures and/or the Development
Agreement upon application, 6 months after CCC.
10. TCA submission is in accordance with the Town’s TCA policy.
11. Submission of O&M Manuals

IAC

FAC

Comments: _____________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
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2.

Sanitary Sewer System

Sanitary sewer systems include but not limited to mains, manholes, and service connections, clean outs
and stubbing into the lots.
Items to be Completed
1. Written request submitted to Town requesting inspection.
2. Results, summary, and analysis of materials and compaction
testing carried out to ensure compliance to construction
standards, and including 11x17 overall plan showing stationing
or reference points, related to testing.
3. Color CCTV video inspection of all sewer mains and service
connections under simulated flow conditions, in DVD format c/w/
written report. This shall include existing mains that were
connected to as part of development, whether it involved the use
of existing in-line fittings or cutting into the pipe to install strap
on-saddles. Report to include 11x17 plans with an index of tape
runs to pipe elements or manholes.
4. If required by the Municipal Engineer, Results and Analysis of
Exfiltration and/or Infiltration Tests.
5. Inspection report including a detailed deficiency list, if applicable,
including 11x17 overall plans and a commitment date to
complete deficiencies in total.
6. Completed service connection schedule.
7. Completed Certificate Stamped and signed by Professional
Engineer recognized by APEGA. The CCC maintenance period
date will be entered by the Town.
8. As-built drawings are in compliance with the Town’s
Development Standards & Procedures and/or the Development
Agreement sixty calendar days after CCC, or by March 1 of the
following year, whichever comes first.
9. Results and analysis of pipe deflection testing, if requested by
the Municipal Engineer.

IAC

FAC

*

10. TCA submission is in accordance with the Town’s TCA policy.
11. Submission of O&M Manuals.
*This requirement may be waived by the Town inspector at FAC inspection.

Comments: _____________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
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3.

Storm Drainage System

Storm drainage system include but are limited to mains, manholes, and storm water management facilities
but exclude catch basins and leads which are considered to be part of the road.
Items to be Completed
1. Written request submitted to Town requesting inspection.
2. Results, summary, and analysis of materials and compaction
testing carried out to ensure compliance to construction
standards, and including 11x17 overall plan showing stationing
or reference points, related to testing.
3. Color CCTV video inspection of all storm mains with a written
report and a color video in DVD format will be submitted. Report
to include 11x17 plans with an index of tape runs to pipe
elements or manholes.
4. Completed service connection schedule.
5. If required by the Town, an infiltration/exfiltration test shall be
conducted and test results, summary, and analysis submitted
6. Inspection report including a detailed deficiency list, if applicable,
including 11x17 overall plans and a commitment date to
complete deficiencies in total.
7. Completed Certificate Stamped and signed by Professional
Engineer recognized by APEGA. The CCC maintenance period
date will be entered by the Town.
8. As-built drawings are in compliance with the Town’s
Development Standards & Procedures and/or the Development
Agreement upon application, 6 months after CCC.
9. TCA submission is in accordance with the Town’s TCA policy.
10. Submission of O&M Manuals

IAC

FAC

*

*This requirement may be waived by the Town inspector at FAC inspection.

Comments: _____________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
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4.

Roads/Lanes and Concrete/Asphalt Structures

Structures include but are not limited to Carriageways/Curb and Gutters/Monolithic Curb, Gutter and
Sidewalks/Separate Sidewalks (if applicable), Asphalt Walkways/Trails, Concrete Slabs, Concrete Drainage
Swales. In case of roads street lights, pavement markings and street signs included.
Items to be Completed
1. Completed Inspection Request forms.
2. Results, summary, and analysis of materials and compaction
testing carried out to ensure compliance to construction
standards, including; subgrade, base course gravel, concrete
and pavement structure, and including 11x17 overall plan
showing stationing or reference points, related to testing.
3. Inspection report including a detailed deficiency list, if applicable,
including 11x17 overall plans referring the number of the
deficiency to a location on the plan, and a commitment date to
complete deficiencies in total. The same plan as in 2. Above can
be used. All structures to be secured by compacted backfill to
surface so as to prevent water penetration beneath or beside the
structure.
4. Detail calculation of penalties, if applicable.
5. Completed Certificate stamped and signed by Professional
Engineer recognized by APEGA. The CCC maintenance period
date will be entered by the Town.
6. As-built drawings are in compliance with the Town’s
Development Standards & Procedures and/or the Development
Agreement upon application, 6 months after CCC.
7. TCA submission is in accordance with the Town’s TCA policy.

IAC

FAC
*

*Staged road construction.

Comments: _____________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
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5.

Traffic Signs/Traffic Control Devices

Traffic Signs include but is not limited to: signs erected at the side of roads to provide information to road
users.
Items to be Completed
1. Completed Inspection Request form.
2. Inspection report including a detail deficiency list, if applicable
including 11x17 overall plan and a commitment date to complete
deficiencies in total.
3. Completed CCC or FAC stamped and signed by Professional
Engineer recognized by APEGA. The CCC maintenance period
date will be entered by the Town.
4. As-built drawings are in compliance with the Town’s
Development Standards & Procedures and/or the Development
Agreement upon application, 6 months after CCC.
5. TCA submission is in accordance with the Town’s TCA policy.
6. Submission of O&M Manuals

IAC

FAC

Comments: _____________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
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6.

Landscaping

Landscaping includes but is not limited to earthwork grading, topsoil, seed, tree and shrub planting, u-lot
barricades. Landscaping is also applicable to utility lots, boulevards, buffer strips, parks, municipal
reserves, right-of-ways, grassed traffic islands, grassed berms, walkways, storm management facilities, etc.
Landscaping inspections of turf/seeded areas shall be undertaken when there is no snow cover.
FAC inspections for trees shall be undertaken between June 1 and September 15. At no time will the FAC
inspection be conducted when deciduous trees have commenced transition to fall color.
Items to be Completed
1. Completed Inspection Request form.
2. Inspection report including a detail deficiency list, if applicable
including 11x17 overall plans and a commitment date to
complete deficiencies in total.
3. Completed CCC or FAC stamped and signed by Professional
Engineer recognized by APEGA. The CCC maintenance period
date will be entered by the Town.
4. As-built drawings are in compliance with the Town’s
Development Standards & Procedures and/or the Development
Agreement upon application, 6 months after CCC.

IAC

FAC

5. Landscape Contractor/Consultant shall provide copy of Soil
Tests and Seed Mixtures conducted – Test/verifications shall
accompany request for CCC inspection.
6. Installation of Commercial Tree Wrap where required
7. TCA submission is in accordance with the Town’s TCA policy.

Comments: _____________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
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7.

Fencing, Sound Attenuation Berms/Facilities, Trail Lighting, Park Equipment

Submissions required at time of application for Certificate(s) unless otherwise stipulated in the chart.
Items to be Completed
1. Completed Inspection Request form.
2. Inspection report including a detail deficiency list, if applicable
including 11x17 overall plans and a commitment date to
complete deficiencies in total.
3. A detailed deficiency list, if applicable and a commitment date to
complete deficiencies in total.
4. Completed CCC or FAC stamped and signed by Professional
Engineer recognized by APEGA. The CCC maintenance period
date will be entered by the Town.
5. Manufacture manuals for park equipment
6. As-built drawings are in compliance with the Town’s
Development Standards & Procedures and/or the Development
Agreement upon application, 6 months after CCC.
7. TCA submission is in accordance with the Town’s TCA policy.

IAC

FAC

Comments: _____________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________

B-13

Town of Slave Lake

8.

Franchise Utilities

Franchise utilities shall include, but not limited to:
Items to be Completed
1. Completed Inspection Request form.
2. Inspection report including a detail deficiency list, if applicable
including 11x17 overall plans and a commitment date to
complete deficiencies in total.
3. A detailed deficiency list, if applicable and a commitment date to
complete deficiencies in total.
4. Completed CCC or FAC stamped and signed by Professional
Engineer recognized by APEGA. The CCC maintenance period
date will be entered by the Town.

IAC

FAC

Comments: _____________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
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9.

Right of Ways (R.O.W.’s)

Right of Ways shall include, but not limited to utility right of ways and easements:
Items to be Completed
1. Completed Inspection Request form.
2. Inspection report including a detail deficiency list, if applicable
including 11x17 overall plans and a commitment date to
complete deficiencies in total.
3. A detailed deficiency list, if applicable and a commitment date to
complete deficiencies in total.
4. Completed CCC or FAC stamped and signed by Professional
Engineer recognized by APEGA. The CCC maintenance period
date will be entered by the Town.
5. As-built drawings are in compliance with the Town’s
Development Standards & Procedures and/or the Development
Agreement upon application, and/or a Legal Survey Plan, 6
months after CCC.
6. TCA submission is in accordance with the Town’s TCA policy.

IAC

FAC

Comments: _____________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________

B-15

Town of Slave Lake

Town Staff Use Only

Property Deemed Inspection Ready

Property Requires More Work Before Inspection Ready

_________________________________
Town Representative Signature
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C

PLANT MATERIAL

1.

All plant material shall be of first grade quality, free from insects, disease and physical injury, shall
have a strong fibrous root system and must be structurally sound. All plant material shall have
straight stems, well and characteristically branched for the species. All plant material shall conform
to the Horticultural Standards for nursery stock of the Alberta Nursery Trades Association.
Nomenclature or plant names used shall conform to the rules of the international code of
nomenclature for cultivated plants.

2.

All plants shall be nursery grown unless specifically authorized in writing by the Town Engineer to
be collected from native stands or established wood lots.

3.

Substitutions will not be permitted, unless written proof is submitted that specific plants or sizes are
unobtainable and such substitutions are acceptable to the Town Engineer.

4.

Bare root (B.R.) shrubs shall be dug with adequate fibrous roots retained. The roots of these plants
shall be covered with a uniformly thick coating of mud being puddled immediately after they are
dug, or packed in most straw, shingletow or moss.

5.

Balled and Burlapped (B & B) plant shall be dug with firm natural balls of earth of sufficient diameter
and depth to include most of the fibrous roots.

6.

Container growth stock shall have grown in a container long enough for the root system to develop
sufficiently to hold its soil together firm and whole. No plants shall be loose in the container.

7.

Undersized root systems will be rejected. All plant matter is subject to the approval of the Town
Engineer. Plant material shall be delivered to the job site and stored, handled and planted with the
producer's label intact. Damaged, sick or diseased plants must be removed from the site
immediately and be replaced by the Developer at his own cost.

8.

Roots or balls of all plants shall be adequately protected at all times from the sun and from drying
winds and frost. All balled and burlapped plants which cannot be planted immediately upon
delivery shall be set on the ground and shall be well protected with soil, wet moss or other
acceptable material. Bare root plants, which cannot be planted immediately, shall be planted or
heeled in trenches, immediately on delivery. Bundles of plants shall be opened and the plants
separated before the roots are covered. Care shall be taken to prevent voids among the roots.
During the planting operation, bare roots shall be covered with canvas, hay or other suitable
material. No plant shall be bound by wire or rope at any time to avoid damage or break the
branches.

9.
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Fertilizer shall be 8-24-24 and shall be delivered mixed as specified, in standard size, unopened
containers, showing weight, analysis and name of manufacturer. They shall be stored in a
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weatherproof place in such a manner that the fertilizer will be kept dry so that its effectiveness is
not impaired.
10.

Tree stakes shall be 2.1 m in length and of the steel U-bar or T-bar type, with a minimum thickness
of 4 mm. Tree ties shall be a number ten (10) gauge galvanized wire and shall be inserted into a
200 mm length of 10 mm diameter polyethylene plastic tubing. The color of this tubing is to be
designated by the Town Engineer. Wire for the tree guying shall be a double strand of number nine
(9) gauge galvanized wire.

11.

Mulch shall be wood chips, ground bark, bark peelings, peat, hay or straw, stone chips in variety, or
equal.

12.

Arrangements for suitable water shall be the Developer's responsibility at his own expense. The
Developer shall, at his own cost, furnish his own hose and hose connections, water tank and/or
water truck.

13.

All plantings shall be at the correct grade and alignment. Tree pits shall be excavated with vertical
sides and in accordance with the following outline:
Tree pits shall be excavated 300 mm greater in diameter than the ball of earth or spread of roots of
the tree and sufficiently deep to allow for 1 - 150 mm layer of the planting mixture beneath the ball
or roots. Shrubs shall be planted in pits 300 mm greater than the spread of the roots and 450 mm
deep below the finished grade. The depth of planting beds and pits shall be adjusted to permit a
minimum of 150 mm of the planting mixture under balls or roots of all plants.
If pits are prepared and backfilled with a planting mixture to grade, prior to planting, their location
shall be marked by 25 mm x 50 mm stakes sticking above grade by 100 m so that when planting
proceeds they can easily be found.
Plants shall be set in the center of pits, plumb and straight, and at such a level that after settlement
the crown of the plant will be 25 mm lower than the surrounding finished grade. No planting, except
ground covers, vines and herbaceous plant material, shall be placed closer than 600 mm to the
edge of shrub beds, hard surfaces or building foundations.
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When approximately two-thirds of the plant pit has been backfilled with soil mix, 8-24-24 fertilizers
shall be applied at the following rates:

Shade Trees

0.5 kg per 25 mm of caliper

1 lb. per 1" of caliper

Small Trees

0.25 kg. per 25 mm of caliper

0.5 lb. per 1" of caliper

Shrubs

0.06 kg per 300 mm of height

0.15 lb. per ft. of height

Evergreens

0.03 kg per 300 mm of height

0.07 lbs. per ft. of height or
spread

Vines, ground
cover,
herbaceous plant

0.03 kg. per plant

0.07 lbs. per plant

The fertilizer shall be distributed evenly over the pit area. The pit shall then be filled with water and
the soil allowed to settle around the roots.
When balled or burlapped trees are set, the soil mixture shall be compacted around the base of
balls to fill all voids. All burlap, ropes and wires shall then be removed from the tops of the balls.
Bare roots shall be properly spread out and the topsoil mixture carefully worked in among them.
Any broken or frayed roots shall be cut off cleanly. After the water has been absorbed, the plant pit
shall be filled with soil mix.
Immediately after the plant mix is backfilled, a shallow basin (approximately 100 mm deep), slightly
larger than the pit, shall be formed with a ridge of soil to facilitate watering and water retention.
After the surface is sufficiently dried, the top of the pit shall be spaded to a depth of approximately
25 mm to avoid evaporation.
14.

Staking and guying shall be in accordance with the following procedure:
Deciduous trees (B.R.) shall be supported with a tree stake driven into the ground 450 mm to 600
mm below grade with the tree stake 150 m northwest of the tree. The tie shall be placed as high as
possible on the stake and below rather than above a branch.
Evergreens and deciduous trees (B & B) shall be supported with 2 stakes and 2 ties.
All deciduous trees over 75 mm caliper and all evergreens exceeding 2.45 m in height shall be
guyed with three (3) guys spaced equally about each tree. The guys shall be attached to the tree
trunk at an angle of 60% at about 3/5 of the height of the tree and anchored with 50 mm x 50 mm x
450 mm driven securely into the ground.
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Wooden 50 mm x 100 mm x 76 mm stakes or reinforcing steel 15 mm rods, 760 mm long shall be
used for trees 4.3 m in height or greater or 100 mm caliper or larger.
15.

For all trees with the trunk exposed to lawn mowing operations, a 150 mm length of weeping tile
pipe shall be split and placed around the base of the tree.

16.

All plants shall be pruned after planting. The amount of pruning shall be limited to the minimum
necessary to remove dead or injured branches and to compensate for the loss of roots as a result
of the transplanting operations. Pruning shall be done in such a manner as to preserve the natural
character of the plants. All cuts shall be clean and flush, leaving no stubs.
Cuts, bruises or scars on the bark shall be traced back to living tissue and removed. The affected
areas shall be shaped so as not to retain water, and all treated areas shall be painted with
approved tree paint.

17.

All plants and trees shall be dug and delivered to site in good condition without having been
allowed to dry out or balls of earth surrounding the roots cracked or broken preparatory to or during
the process of planting. The sizes of roots balls for trees shall be as specified below. Ball sizes are
minimum and shall be adjusted according to growth habits of plants. At any rate ball sizes shall be
sufficiently large to contain at least 75% of the fibrous root system.
Deciduous Trees
Caliper Diameter

Root Ball Diameter

mm

inches

mm

inches

25 - 45

1 - 1 3/4

610

24

50

2

760

75

3

100

Machine Ball
mm

inches

30

1110

44

915

36

1420

56

4

1065

42

1675

66

125

5

1370

54

1675

66

150

6

1470

58

2336

92

200

8

1825

72

2336

92

250

10

2285

90

2336

92

NOTE: Deciduous trees larger that 75 mm caliper shall be moved by machine (spade).
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Coniferous Trees

Machine Ball Diameter

Height

Root Ball

m

ft.

mm

inches

mm

inches

1.50 - 1.75

5.0 - 5.7

760

30

1110

44

1.75 - 2.00

5.7 - 6.5

915

36

1110

44

2.00 - .25

6.5 - 7.4

1065

42

1420

56

2.25 - 2.5

7.4 - 8.2

1220

48

1420

56

2.50 - 2.75

8.2 -9.0

1370

54

1675

66

NOTE: Coniferous trees larger than 2.75 m in height shall be machine moved with a 2 m or larger spade.
For deciduous trees with a caliper of more than 250 mm and for coniferous trees over 2.75 m in
height, root ball diameter shall be increased 150 mm for every additional 25 mm in caliper, or every
300 m in height.
18.
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All plants shall be measured when the branches are in their normal position. Height and spread
dimensions specified refer to the main body of the plant and not from branch tip to root base or
from branch tip to branch tip. Where trees are measured by caliper reference is made to the
diameter of the trunk measured 300 mm above ground as the tree stands in the nursery.
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D.1

GENERAL

Standard Town of Slave Lake drawings and details have been made part of these Development Standards
& Procedures to detail the requirements as they may apply. They are not intended to be a rigid requirement
in most cases, but rather a guideline to Developers and Consulting Engineers. Standard detail drawings
will be developed on an ongoing basis as the need arises. Suggestions for improvements to any of these
drawings are welcomed.
D.2

INDEX OF DRAWINGS

Drawing #
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
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Description
Typical Cedar Fencing
Typical Urban Page Wire Fencing
Lot Grading Details
Typical Urban Utility Layout
Typical Road Cross-Section Urban - Local Residential
Typical Road Cross-Section Urban - Major Collector Residential
Typical Road Cross-Section Urban - 4 Lane Major Divided Arterial Roadway
Typical Road Cross-Section Urban - Highway Service Road
200mm Curb & 250mm Gutter
150mm Curb & 250mm Gutter
Rolled Face Curb and Gutter
Monolithic Sidewalk with 200mm Curb & 250mm Gutter
Typical Private Crossing Detail
Wheelchair/Bike Ramp Types "A" and "B"
Wheelchair/Bike Ramp Types "C" and "D"
Typical Rural Utility Layout
Typical Rural Hydrant Shoulder Widening Layout
Typical Road Cross-Section Rural Roads
Typical Cross Section Rural Road Intersections
Typical Rural Residential Cul-de-sac
Typical Rural Residential, Commercial & Industrial Approaches
Asphalt Trail Detail
Typical Rural Rock Ditch Checks
Typical Rural Straw Bale Ditch Check
Typical Rural Rock Rip Rap for Culverts
Pipe Zone Detail
Special Pipe Zone
Trench Detail
Special Foundation

Appendix D - Standard Drawings

Drawing #
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

Description
Water Valve Installation
Valve Installation Detail
Hydrant Connection Detail
Typical Water Service Connection
Cathodic Protection Station Detail
Typical Anode Installation
Watermain Crossing Detail
Sanitary Sewer Service Connection
Typical Riser Type Service Connection Detail
Precast Manhole Detail
Prebenched Manhole Bases
Drop Manhole Detail (Interior) - For 450mm Diameter Pipe and Less
Drop Manhole Detail (Exterior) - For Pipe Diameter Greater than 450mm
Manhole for Pipe Larger than 500mm
Catch Basin Barrel Detail
Swale Gutter
F-51 Side Inlet, C.B. Frame and Cover Set in Vertical Face Curb with 250 Gutter
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Standard Town of Slave Lake technical specifications have been made part of these Development
Standards & Procedures to detail the requirements as they may apply. They are not intended to be a rigid
requirement in most cases, but rather a guideline to Developers and Consulting Engineers. Standard
technical specifications will be developed on an ongoing basis as the need arises. Suggestions for
improvements to any of these specifications are welcomed.
Section #
02072
02226
02311
02315
02446
02505
02511
02530
02631
02701
02721
02741
02770
02911
02921
03200
03300

E-2

Title
Geotextiles
Removals
Site Grading
Excavating, Trenching and Backfilling
Horizontal Directional Drilling
CCTV Sewer Inspection
Water Mains
Sanitary Sewers
Manholes and Catch Basins
Aggregates: General
Granular Base and Sub-Base
Hot Mix Asphalt Concrete Paving
Concrete Walks, Curb and Gutters and Swales
Topsoil and Finish Grading
Seeding
Concrete Reinforcement
Cast-In-Place Concrete
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1

Products

1.1

MATERIAL
.1

Section 02072
GEOTEXTILES
Page 1

Geotextiles: woven synthetic fibre fabric, supplied in rolls.
.1 Width: 5.5 m minimum 85% by mass of polypropylene, polyethylene, polyester
or polyamide with inhibitors added to base plastic to resist deterioration by ultra-violet
and heat exposure for 60 days.

.2

Seams: lapped in accordance with manufacturer’s recommendations.

.3

Physical properties – woven:
.1

1.2

To properties of Amoco/Nilex 2004 woven geotextile.

APPROVED MATERIAL
.1

Amoco/Nilex, product number 2004 or approved alternative.

2

Execution

2.1

INSTALLATION
.1

Place and cover geotextile material in accordance with manufacturer’s
recommendations.

.2

Place geotextiles material of the type as indicated on the drawings by unrolling onto
graded surface in orientation, manner and locations indicated and retain in position
with granular material.

.3

Place geotextile material smooth and free of tension stress, folds, wrinkles and creases.

.4

Place geotextile material on sloping surfaces in one continuous length from toe of
slope to upper extent of geotextile.

.5

Overlap each successive strip of geotextile 600 mm over previously laid strip.

.6

Protect installed geotextile material from displacement, damage or deterioration
before, during and after placement of material layers.

.7

After installation, cover with overlying layer within 4h of placement.

.8

Replace damaged or deteriorated geotextile to approval of Engineer.

2.2

PROTECTION
.1

Do not permit passage of any vehicle directly on geotextile at any time.
END OF SECTION
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1

General

1.1

PROTECTION
.1

02226
REMOVALS
Page 1

Protect existing pavement, light units and structures not designated for removal from
damage. In event of damage, immediately replace or make repairs to approval of the
Engineer at no additional cost.

2

Products (Not Applicable)

3

Execution

3.1

PREPARATION
.1

Inspect site with Engineer and verify extent and location of items designated for
removal, disposal, alternative disposal, recycling, salvage and items to remain.

.2

Locate and protect utilities. Preserve active utilities traversing site in operating
condition.

.3

Notify and obtain approval of utility companies before starting demolition.

3.2

SEQUENCES OF OPERATON
.1

Removal
.1

Remove items as indicated.

.2

Do not disturb items designated to remain in place.

.3

In removal of pavements, curbs and gutters:
.1 Square up adjacent surfaces to remain in place by saw cutting or other
method approved by Engineer.
.2

Protect adjacent joints and load transfer devices.

.4 Remove only designated trees during demolition. Obtain written approval of
Engineer prior to removal of any trees.
.5 Stockpile topsoil for final grading and landscaping. Provide erosion control and
seeding if not immediately used.

Town of Slave Lake

3.3

02226
REMOVALS
Page 2

PAVEMENT STRUCTURE REMOVAL
.1

Existing pavement structures, authorized for removal by the Engineer, shall be saw
cut, removed and hauled to the disposal site. Existing sections of pavement structure
to be removed will include pavement removed to allow for the construction of
concrete structures (an allowance of up to 200 mm width will be allowed to
accommodate setting of forms).

.2

The Contractor shall saw cut back into the existing pavement structure so as to expose
the complete cross-section of the existing pavement structure. The cuts shall be made
perpendicular and parallel to the centreline of the pavement structure unless directed
otherwise by the Engineer.

.3

Where required by the Engineer, the Contractor shall use a compressor and jack
hammer or saw for cutting and breaking out sections of pavement structure.

.4

The removal and disposal of granular sub-base material and subgrade material will not
be considered as pavement structure removal. The removal and disposal of these
materials will be considered as common excavation as defined in Section 02315 Excavating, Trenching and Backfill.

3.4

CONCRETE REMOVAL
.1

3.5

Existing concrete structures authorized for removal by the Engineer, shall be saw cut,
removed and hauled to a suitable disposal or recycling facility. Contractor is
responsible for all disposal fee charges.
DISPOSAL AREAS

.1

The Contractor is responsible for disposal of pavement structure and concrete
removals.

.2

Disposal of other materials to be the responsibility of the Contractor. Should the
Town deem any disposal location unsuitable, the contractor will be responsible for
finding alternate disposal site and dumping fee charges.

END OF SECTION
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General

1.1

PROTECTION
.1

Prevent damage to fencing, trees, landscaping, natural features, bench marks, existing
buildings, existing pavement, surface or underground utility lines which are to remain.
Make good any damage.

2

Products

2.1

MATERIALS
.1

02311
Site Grading
Page 1

Obtain approval of excavated or graded material used as fill for grading work. Protect
approved material from contamination.

3

Execution

3.1

COMMON EXCAVATION AND PLACEMENT
.1

Rough grade to levels, profiles, and contours allowing for surface treatment as
indicated, in the field by the Engineer.

.2

Maintain existing surface drainage.

.3

Do not disturb soil within branch spread of trees or shrubs to remain.

.4

Excavate required fill from areas within the work area as designated by Engineer.
These areas will be those where the future road surface is below the original ground
elevation.

3.2

TESTING
.1

Inspection and testing of soil compaction will be carried out by designated testing
laboratory.

.2

Costs of tests will be paid by Owner.

.3

Necessary re-tests will be paid by the Contractor.

3.3

SURPLUS MATERIAL
.1

Remove surplus material as directed by Engineer.

.2

Remove material unsuitable for fill, grading or landscaping from site.

Town of Slave Lake

3.4

02311
Site Grading
Page 2

FILL ON BERMS
.1

Prior to placing fill over existing ground, scarify surface to depth of 150mm. Maintain
fill and existing surface at approximately the same moisture content to facilitate
bonding.

END OF SECTION
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General

1.1

RELATED WORK
.1

1.2

02315
Excavating, Trenching and Backfilling
Page 1

Section 02511 - Watermains
DEFINITIONS

.1

Rock excavation: excavation of material from solid masses of igneous, sedimentary or
metamorphic rock which, prior to its removal, was integral with its parent mass, and
boulders or rock fragments having individual volume in excess of 1 m3.

.2

Common excavation: excavation of materials of whatever nature, which are not
included under definitions of rock excavation including dense tills, hardpan, frozen
materials and partially cemented materials which can be ripped and excavated with
heavy construction equipment.

.3

Topsoil: material capable of supporting good vegetative growth and suitable for use in
top dressing, landscaping and seeding.

.4

Augering: excavation without disturbing ground structure. The use of a casing pipe in
an augered hole.

.5

Native backfill: material excavated from the trench from which all boulders, roots,
stumps and other debris which would prevent consolidation of backfill have been
removed.

.6

Pipe zone: that portion of the trench between the bottom level of the pipe bedding and
a level 300 mm above the top of the installed pipe.

1.3

PROTECTION OF EXISTING FEATURES
.1

Existing buried utilities and structures:
.1 Size, depth and location of existing utilities and structures as indicated are for
guidance only. Completeness and accuracy are not guaranteed.
.2 Prior to commencing any excavation work, notify applicable owner or authorities,
establish location and state of use of buried utilities and structures. Clearly mark such
locations to prevent disturbance during work.
.3

Confirm locations of buried utilities by careful test excavations.

.4 Maintain and protect from damage, water, sewer, gas, electric, telephone and
other utilities and structures encountered. Obtain direction of Engineer before moving
or otherwise disturbing utilities or structures.
.5 Advise utility company to remove or re-route existing lines in area of excavation.
Cost for such work will be paid by Owner.
.2

Existing buildings and surface features:

Town of Slave Lake

02315
Excavating, Trenching and Backfilling
Page 2

.1 Conduct, with Engineer, condition survey of existing buildings, trees and other
plants, lawns, fencing, service poles, wires, rail tracks and paving, survey bench marks
and monuments which may be affected by work.
.2 Protect existing buildings and surface features which may be affected by work
from damage while work is in progress and repair damage resulting from work.
.3 Where excavation necessitates root or branch cutting, do so only as approved by
Engineer.
1.4

SHORING, BRACING AND UNDERPINNING
.1

Comply with applicable local regulations.

.2

Engage services of qualified professional engineer who is registered in Alberta to
design and inspect cofferdams, shoring, bracing and underpinning required for work.

.3

At least four (4) weeks prior to commencing work, submit design and supporting data.

.4

Design and supporting data submitted to bear the stamp and signature of qualified
professional engineer registered in the Province of Alberta.

2

Products

2.1

BASE GRAVEL
.1

2.2

Material for stabilization of trench bottom shall be uniformly graded with a maximum
of 10% passing the .080 mm sieve, crushed gravel or crushed rock.
PIPE ZONE MATERIAL

.1
2.3

Material for pipe zone material shall be as specified in the respective pipe sections.
NATIVE BACKFILL

.1

Native backfill material shall be material excavated from the trench from which all
boulders larger than 200 mm in maximum dimension, roots, stumps, or other debris
that would prevent consolidation of the backfill have been removed. Any material
found to have a moisture content in excess of 5% over the plastic limit is not approved
for backfill. The Contractor shall replace the unsuitable backfill material with suitable
select excavated material, dry the unsuitable excavated material.

3

Execution

3.1

SITE PREPARATION
.1

Remove obstructions, ice and snow, from surfaces to be excavated within limits
indicated.
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Cut pavement neatly along limits of proposed excavation in order that surface may
break evenly and cleanly.
STOCKPILING

.1

Stockpile fill materials in areas designated by Engineer. Stockpile granular materials
in manner to prevent segregation.

.2

Protect fill materials from contamination.

3.3

COFFERDAMS, SHORING, BRACING AND UNDERPINNING
.1

During backfill operation:
.1 Unless otherwise indicated or directed by Engineer, remove sheeting and shoring
from excavations.
.2 Do not remove bracing until backfilling has reached respective levels of such
bracing.
.3 Pull sheeting in increments that will ensure compacted backfill is maintained
throughout.

.2

When sheeting is required to remain in place, cut off tops at elevations indicated or
directed by Engineer.

.3

Upon completion of substructure construction:
.1

Remove cofferdams, shoring and bracing.

.2 Remove excess materials from site and restore water courses to conditions
indicated or as directed by Engineer.
3.4

DEWATERING
.1

Keep excavations free of water while work is in progress.

.2

Protect open excavations against flooding and damage due to surface run-off.

.3

Dispose of water in a manner not detrimental to public and private property, or any
portion of work completed or under construction.

3.5

EXCAVATION
.1

Advise Engineer in advance of excavation operations.

.2

Excavate to lines, grades, elevations and dimensions indicated or as directed by
Engineer.

.3

Remove concrete, paving and walks and other obstructions encountered during
excavation, as directed by Engineer.
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.4

Excavation must not interfere with normal 45° splay of bearing from bottom of any
footing.

.5

Do not disturb soil within branch spread of trees or shrubs that are to remain. If
excavating through roots, excavate by hand and cut roots with sharp axe or saw. Seal
cuts with approved tree wound dressing.

.6

Stripping of Topsoil
.1 Remove topsoil in a manner to reduce the amount of clay removed as a result of
stripping.
.2 Commence topsoil stripping of areas as directed by Engineer after area has been
cleared of brush and removed from site.
.3 Strip topsoil (uncontaminated with non-organic materials) within limits of
working area as directed by Engineer. Avoid mixing topsoil with subsoil.
.4

Haul and place topsoil in locations as directed by Engineer

.5 Topsoil from one extent of the site may need to be hauled to the other extent of
the site as directed by the Engineer.
.7

Trenches shall be excavated only as far in advance of the pipe laying operation as
safety, traffic and weather conditions permit. Caution shall be exercised with respect
to structures, piping or other man-made obstacles that may exist within the working
area and due consideration given to the protection and support of such properties and
structures.

.8

For trench excavation, unless otherwise authorized by Engineer in writing, do not
excavate more than 30 m of trench in advance of installation operations and do not
leave open more than 10 m at end of day's operation. If located under a road, it shall
be backfilled within 24 hours.

.9

For trench excavation in previous approved fill zones compact bottom of trench to
98% Standard Proctor density before placing bedding material.

.10 Dispose of surplus and unsuitable excavated material off site as directed by Engineer.
.11 Do not obstruct flow of surface drainage or natural watercourses.
.12 Earth bottoms of excavations to be undisturbed soil, level, free from loose, soft or
organic matter.
.13 Notify Engineer when soil at bottom of excavation appears unsuitable and proceed as
directed by Engineer.
.14 Obtain Engineer approval of completed excavation.
.15 Remove unsuitable material from trench bottom to extent and depth directed by
Engineer.
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.16 Where required due to unauthorized over-excavation, correct as follows:
.1 Fill under other areas with base gravel compacted to minimum of 95% Standard
Proctor Density.
.17 Hand trim, make firm and remove loose material and debris from excavations. Where
material at bottom of excavation is disturbed, compact foundation soil to density at
least equal to undisturbed soil.
3.6

TRENCH ALIGNMENT AND DEPTH
.1

The trench shall be excavated so that pipe can be laid to the established alignment and
depth with allowance made for specified trench wall clearances and bedding as
required.

.2

Prior to excavation of the trench, the Engineer will establish the location at which the
pipe shall be installed by setting stakes at 15 metre intervals along a line offset from
the centre of the proposed pipe.

3.7

PILING TRENCH MATERIAL
.1

Excavated trench material may be piled alongside the trench provided the near edge of
the piled excavated material is maintained a minimum of 1 metre away from the edge
of the trench and does not endanger persons, the work or adjacent properties, and the
working space is adequate for this purpose.

.2

Where it is not possible to pile material alongside the trench, it shall be hauled out,
stockpiled and returned for backfill, or alternatively, wasted and replaced by approved
material provided by the Contractor.

.3

Prior to piling excavated trench material outside the working area the Contractor shall
obtain written permission from the appropriate landowners.

.4

Piling of excavated material along the trench shall not unduly restrict cross traffic at
road intersections. Material shall be cleared from road intersections and provision
made for use of the crossroad by traffic as soon as possible after excavation has taken
place.

3.8

TRENCH WIDTH
.1

The width of the trench at the bottom shall be such as to permit the pipe to be laid,
jointed, bedded and backfilled, all in accordance with the applicable specifications of
this contract.

.2

The maximum trench width at the bottom shall be the nominal pipe diameter plus 600
mm.

.3

The minimum trench width at the bottom shall be twice the nominal pipe diameter.
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.4

Trench walls shall be of such extra width where required to permit the placing of
timber supports, shoring, bracing, or the handling of special items.

.5

Trench walls shall be vertical from the bottom of the trench to at least 300 mm above
the top of the pipe.

.6

Ledge rock, boulders, and large stones shall be removed to provide a clearance of at
least 150 mm below and on all sides of pipe and fittings.

3.9

TRENCH BOTTOM CONDITIONS
.1

Trenches shall be maintained such that pipe can be installed without getting water,
muck, silt, gravel, or other foreign material into the pipe.

.2

Material remaining in the trench bottom on completion of machine excavating which
has been disturbed or softened by workmen or trench water shall be removed before
bedding material is placed. The trench bottom shall be firm and capable of supporting
the pipe to be installed, otherwise the bottom shall be stabilized by means of overexcavation or special foundation designed to support the pipe as hereinafter described.

.3

When the material in the trench bottom is deemed by the Engineer to be unstable or
otherwise unsuitable for pipe support or the support of appurtenant structures the
trench shall be over-excavated to the level at which stable material is encountered and
the excavation backfilled to the level of normal bedding with base gravel material.
This material shall be compacted with approved mechanical compactors in lifts having
a maximum depth of 300 mm to provide a thoroughly consolidated pipe base.

3.10

PIPE ZONE MATERIAL
.1

3.11

As per pipe sections.
PLACING BACKFILL

.1

To prevent damage to the installed pipe, backfill shall be placed in the trench by
rolling down a slope and not by pushing it over the edge of the trench and allowing it
to drop vertically.

.2

Every effort shall be made to plan the backfilling operation such that exposure of
backfill material to wet weather is kept to a minimum.

3.12

BACKFILL ABOVE PIPE ZONE
.1

Backfilling procedures above the pipe zone shall be carried out in accordance with the
following:
.1

Compacted Native Backfill
.1 Native backfill shall be placed and compaction shall be obtained by using
approved, mechanical, power driven compactors. Compaction shall be carried out
with soil moisture content such that compaction to 97% of Standard Proctor
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Density (ASTM D698) is achieved up to an elevation 300 mm from final
subgrade elevation. The backfill above this point shall be compacted to 100% of
Standard Proctor Density (ASTM D698).
.2 Material that has undergone extreme changes in moisture content during the
period between excavation and backfilling operations shall not be used as backfill
until the moisture content has been adjusted to satisfactory limits.
3.13

DISPOSAL OF EXCESS EXCAVATED MATERIAL
.1

Excess excavated material shall be removed from the trench area at the time of
backfilling. It shall not be dumped on private property without the written permission
of the Owner of the property. Excess excavated material shall be disposed of as
directed by the Engineer.

.2

Material so disposed of shall be shaped or spread and levelled as directed by the
Engineer and left in a neat and tidy condition.

3.14

INSPECTION AND TESTING
.1

Material shall be inspected and tested by a qualified geotechnical firm to ensure
material conforms to these Specifications.

END OF SECTION
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This section specifies the requirements for the installation pipe or conduit utilizing
horizontal directional drilling methods.
DIRECTIONAL DRILLING METHOD

.1

Definitions
.1 A horizontal directional drill rig is a mechanical drilling device used to create a
horizontal borehole through which pipe or conduit is installed.
.2 Returns and spoils are the drilling mud and cuttings collected in the entry and exit
pits.
.3 Returns and spoils which do not exit the borehole through either the entry or exit
location are termed as inadvertent returns or frac-outs.

.2

General Description
.1 Horizontal directional drilling is the installation of a pipe by drilling a pilot bore
from the entry pit to a predetermined exit location. The drilling head is then replaced
with the reamer and the drilling string is pulled back to the entry hole, enlarging the
hole while simultaneously pulling the pipeline product into place.

.3

Design Submittal
.1 Submit methodology, complete with design and construction details for the
proposed directional boring operation.

1.3

WORK CONTENT
.1

Include all engineering services, plant, labour, material, and services for all of the
following:
.1 Preparation of the site including removal of vegetation, location of all existing
utilities along the proposed path, excavation of all utility crossings, excavation of
entry and exit pits, and any slurry containment pits required.
.2

Installation of new pipe by directional drilling method.

.3 Testing of installed section and restoration of all affected surfaces to their preconstruction conditions.
1.4

CONSTRAINTS
.1

Schedule work to minimize interruption to existing services and local traffic.
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.2

Obtain all necessary permits or authorizations to conduct construction activities and to
disturb ground near or across all existing buried utilities, pipelines, services, and
conduits.

.3

Submit for approval proposed methods to control, collect, transport, and dispose of
drilling fluids and spoils.

1.5

SUBMITTALS
.1

Provide within fifteen (15) working days of the award of the contract:
.1

Complete methodology, specific to each borepath or crossing, including:
.1

equipment specifications and capabilities,

.2

size of pilot hole,

.3

number and sizes of pre-reams,

.4

method of support for product during pullback,

.5

the number of sections in which the product is to be installed,

.6

type and capabilities of tracking system, and

.7 calculations of the appropriate backream rate for each pre-ream and pullback
based on equipment capabilities and soil conditions.
.2

Schedule of work including installation sequence for projects requiring multiple
borepaths.

.3

Drawing of work site, including location and footprints of equipment, and the
locations of the entry, exit, and slurry containment pits. For each installation, indicate
product layout areas during pullback, identify potential conflicts with traffic, and
indicate duration of any road closures required.

.4

Drilling fluid management plan, including drilling fluid containment,
recycling/transport, and approved disposal site.

.5

MSDS and related technical information for all drilling muds, polymers, and
admixtures that are intended to be used during drilling, reaming, or pullback.
Contractor shall not deviate from the submitted list of materials unless approved by
the Engineer.

.6

Emergency procedures for inadvertent utility strikes, including: power, natural gas,
water, sewer, or telecommunication lines. Procedures must comply with regulations.

.7

Method of dealing with inadvertent returns of surface seepage of drilling fluids and
spoils.

.8

Data from the product pipe manufacturer indicating the tensile strength and minimum
bend radius.

Town of Slave Lake

2

Products

2.1

PRODUCT PIPE

02446
Horizontal Directional Drilling
Page 3

.1

Product pipe shall be pressure tested above ground prior to insertion. All necessary
temporary pipe end termination fittings, restraints, and connection points as required
to conduct and monitor the filling and testing shall be provided. All required safety
provisions shall be determined prior to the commencement of the pressure test.

.2

Pipe to be tested to 100 psi for 1 hour to test for leaks. Test with water - testing with
air is strictly prohibited. Only potable water shall be used for the test.

.3

Where possible and unless approved by the Engineer, the product pipe shall be fused,
welded, or connected into one string prior to commencement of the pullback
operation.

.4

Depending on specific project conditions, alternative product pipe materials may be
suggested by the contractor for the Engineer to review. Alternates must meet
operational pressure, temperature, and chemical resistivity requirements, depth of
bury, and installation pullback loads.

2.2

EQUIPMENT
.1

The Contractor is responsible for the directional drilling method and equipment. The
Contractor is to confirm that the drill rigs and mud mixing systems will be of
sufficient capacity to successfully complete the installation taking into consideration
the installation length, product type and diameter, and ground and ground water
conditions that can be reasonably foreseen.

.2

Mud mixing and or mud recycling systems should be of sufficient capacity as to not
impede the installation process. Contractor should plan installation to take into
consideration mud production and pumping rates.

.3

Tracking and locating system should have appropriate operating range and degree of
accuracy to meet project conditions. Tracking and steering equipment shall allow for
continuous monitoring of the drill head along the entire proposed alignment. If it is
anticipated that the drill head may not be tracked along the entire length of the
installation, this should be communicated to the Engineer prior to commencement of
construction.

.4

Drill rig must be equipped with an electrical strike safety package. Prior to
commencement of the pilot bore the rig’s electrical strike alert system must be tested.
The package should include warning sound alarm, grounding mats, and protective
gear.

.5

Breakaway connector must be placed between reamer and pipe. Breakaway connector
to be set to manufacturer’s maximum recommended tensile strength.
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.1

All subsurface utilities within 25 m of the proposed drill path must be identified and
located. All subsurface utilities within 5 m of the proposed drill path must be
identified and location marked on the surface. Owners of subsurface utilities within
25 m of the proposed borepath must be notified of the impending work through the
one-call program or directly if not a member of the service.

.2

All utility crossings shall be exposed using hydro-excavation, hand excavation, or
another approved method to confirm depth. Contractor must acquire appropriate
permits to cross, expose, and backfill existing utilities.

.3

The proposed drill path shall be determined and documented, including its horizontal
and vertical alignments and the location of buried utilities and subsurface structures
along the path.

.4

Prior to commencement of the pilot bore, the proposed borepath shall be “swept” for
interference by the Locator. Based on the results of the “sweep” (for electromagnetic
interference that may affect the locating system) the Contractor will indicate to the
Engineer any concerns regarding the ability to accurately locate and track the drill
head. Alternative tracking methods or realignment of the borepath may be required if
tracking along the proposed borepath is deemed impractical.

.5

Exit and entry areas should be delineated using traffic cones, barricades, construction
taping, flagging, or by some combination of these. If necessary warning signs should
be placed to indicate open excavation.

.6

Exit area should be suitable size to accommodate activities related to reamer and
product pipe connection.

.7

Location must be identified for product pipe layout, as well as suitable space for pipe
fusion or coupling depending on product pipe material. This area may require
delineation depending on level of pedestrian and vehicular traffic at the discretion of
the Engineer.

3.2

INSTALLATION PROCEDURES
.1

Only a fully trained and experienced operator shall be permitted to operate the drilling
equipment. While operating the drill rig, the manufacturer’s operating instructions
and safety practices are to be always followed.

.2

Provide any additional anchoring required for the drill rig such that the installation can
proceed in a safe and effective manner.

.3

Entry angle of the drill string should range between 8 and 20 degrees, exit angles
between 5 and 10 degrees and in accordance with submitted plan. Any deviation from
these angles must be approved by the Engineer.
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.4

Drilling of the pilot bore should be performed in a manner that minimizes the overstressing and straining of the drill stem as well as the product pipe on the backream.
Location of entry and exit pits are to be of sufficient size and located such to avoid a
sudden radius change of the product pipe and the resultant excessive deformation.

.5

Drilling mud pressure in the borehole should not exceed that which is supported by the
overburden pressure to prevent surface heave or hydraulic fracturing of the soil (fracout).

.6

Pilot bore shall have a horizontal alignment/vertical tolerance +/- 150 mm or within
the minimum bending radius of the product pipe. Depth must not be less than the
minimum specified depth, and not exceeding 130% of the specified minimum depth
unless either specifically indicated on the drawings or approved by the Engineer.

.7

If a drilled hole must be abandoned for whatever reason, the hole shall be filled with
grout or bentonite to prevent future subsidence.

.8

All phases of the installation require the utilization of a properly formulated drilling
fluid. Drilling fluid properties, drilling fluid volumes, and rate of penetration must be
matched to ground conditions to maintain proper circulation, borehole stability, and
increase the chances of a successful installation.

3.3

REAMING AND PRODUCT INSTALLATION
.1

The pilot bore shall be reamed to accommodate and permit the free sliding of the
product inside the borehole according to these minimum specifications:
.1 Product size < 200 mm (8 inches) then final backream hole diameter should be
product diameter plus 100 mm (4 inches).
.2 Product size 200 - 600 mm (8 - 24 inches) then final backream hole diameter
should be 1.5 times product diameter.
.3 Product size > 600 mm (24 inches) then final backream hole diameter should be
product diameter plus 300 mm (12 inches).

.2

After fabrication and pre-installation testing of the product is completed, the pulling
head may be attached to the product. A swivel must be installed between the pulling
head and reamer to prevent rotation of the product during the installation.

.3

The product pipe must be properly positioned and supported to enter the borehole.
Pipe rollers, skates or other protective devices shall be used for the installation of
products 150 mm (6 inches) outside diameter or larger.

.4

Pullback and product installation should be completed without interruption, to reduce
the risk of the product from becoming stuck in the borehole.

.5

During pullback or back-reaming the pipe or conduit must be sealed on both ends with
a cap or lug to prevent water, drilling fluids and other foreign materials from entering
the pipe.
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.6

Several reaming passes may be required to achieve the desired minimum borehole
diameter for the installation of the product.

.7

During reaming and product installation, drilling fluid must be used, and proper
circulation must be maintained.

.8

The Contractor is to avoid excessive reaming and pullback rates. The Contractor is to
match pullback and reaming rates with downhole tooling and borehole cleaning ability
of their equipment. Excessive backream rates and outrunning hole cleaning ability
may result in surface heave and frac-outs. Under no circumstances should the pulling
force on the product pipe exceed the maximum recommended by the pipe
manufacturer for the specific product and installation conditions.

3.4

DRILLING FLUIDS - COLLECTION AND DISPOSAL PRACTICES
.1

Precautions shall be taken to keep drilling fluids out of streets, manholes, sanitary and
storm sewers, and other drainage systems including streams and rivers.

.2

Fluid returns not contained by the entry or exit pits should be promptly cleaned up.

.3

Excess drilling mud slurry shall be contained in a lined pit or temporary holding
container at the exit of entry points until recycled or removed from site. Entrance and
exit pits shall be of sufficient size to contain the expected return of drilling mud and
spoils.

.4

Recycling of drilling fluids is an acceptable alternative to disposal.

.5

If working in an area of contaminated ground, the circulated drilling fluid shall be
tested for contamination and disposed of in a manner that meets government
requirements.

.6

The contractor shall make a diligent effort to minimize the amount of drilling fluids
and cuttings spilled during the drilling operation and shall clean up all drilling mud
overflows and spills.

.7

Contractor shall have in place a suitable emergency response plan to respond to
inadvertent returns and frac-outs. This plan shall include a procedure, contact
numbers for appropriate regulatory agencies, materials and or equipment to contain
the drilling fluid, and materials and or equipment to collect and dispose the drilling
fluid. Plan to be discussed with Engineer prior to commencement of the bore, and be
scaled according to the size and risk associated with the installation.

.8

After product is installed, entry and exit pits shall be cleaned of drilling fluids and
cuttings, and backfilled with native material or select backfill in accordance with the
Contract Documents.
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RECORD OF CONSTRUCTION
.1

Contractor shall indicate any horizontal or vertical deviations between the designed
bore path and the actual bore installation. Contractor to provide a set of as built
drawings including both alignment and profile constructed from actual field readings.

.2

A log book must be kept for all installations. Log book shall include pipe number,
depth, pitch, and any steering commands. For more complicated or high risk
installations log book shall also include rig performance parameters (thrust, pullback,
rotational torque), drilling fluid circulation, drilling fluid composition, ground
conditions and objects encountered during the bore, start and end of production shifts,
as all as shift productivity. Logs must be legible and accurate, and copies submitted to
the Engineer with the as-built drawings.

3.6

ACCEPTANCE
.1

Pipeline product shall be installed within the pre-specified alignment and grade
tolerance as shown on the drawings and provided in the project specifications.

.2

Pipeline product must pass post-installation pressure test in accordance with Product
Pipe Specifications outlined in this section.

END OF SECTION
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Supply and undertake CCTV sewer inspection as required for construction and at
construction completion.

2

Products

2.1

EQUIPMENT
.1

Provide CCTV inspection equipment including a self contained camera and
monitoring unit connected by coaxial cable.

.2

Mount camera on adjustable skids to facilitate inspection of different sizes of pipe.

.3

Provide a waterproof camera assembly with remotely controlled self-contained
lighting system and capable of lighting the entire pipe, acceptable to the Engineer.

.4

Produce a continuous 500 line resolution quality picture showing the entire periphery
of the pipe, acceptable to the Engineer.

.5

Measure defects with devices having a proven accuracy of +1%.

.6

When cable marking is used keep spacing 500 mm or less along the length of the
cable.

.7

Submit the proposed type of measurement system for Engineer's approval.

.8

Establish direct voice communication between the monitoring station and the camera
towing device by either a direct line of communication or radio. Loudspeaker devices
are not considered acceptable.

.9

Mount CCTV inspection equipment in an appropriate type vehicle complete with a
self contained electrical power supply for the system.

.10 Connection to external public or private power sources is not allowed.
.11 Apply sound dampening to the vehicles, cleaning and inspection equipment.
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INSPECTION REPORTS
.1

Maintain a television work report, in log form, during inspection.
.1 On this log show the exact location of each leak or fault discovered by the
inspection, such as open joints, broken, cracked, deformed or collapsed pipe, presence
of grease, roots, debris, accumulation, obstructions, infiltration, water depth variation
and other points of significance.
.2 Include the distance of the reference location from the reference manhole and the
position of the leak or defect as referenced to the crown of the pipe using clock face
notation.

.2

.3

Indicate the type of cracks on the pipe, that is circumferential or longitudinal.

.4

Describe the degree of severity of each leak or defect.

Take photographs of all sewer defects.
.1

Coordinate photographs with the written report by reference number.

.2 Take at least one photograph per each sewer section to show representative view
of the workmanship, as well as one additional photograph for each deficiency.
.3

Show each manhole to manhole section of pipe on the report.
.1 On each log sheet, identify the street names, manhole numbers, type of pipe, joint
length, direction of flow, pipe diameter, manhole depth, inspection date, name of the
inspection technician, persons observing the inspection and video tape identification
numbers.

.4

Show the visual inspection results of each manhole on the inspected sewerline.
.1 Indicate structural conditions of each manhole including the condition of each
cover, frame, barrel, benching, flow channel and steps.

.5

One week after the completion of sewer inspection submit the following to the
Engineer:
.1 Two copies of final type written report with corresponding photographs and one
copy of DVDs.
.2 Include in this report minimum one photograph per manhole to manhole section
and additional photographs as required to show line defects and representative line
conditions.

.6

Record sewer inspection on DVDs. Number all discs and cross index to the type
written report:
.1

All tape numbers.

.2

Tape distance to location of defects.

.3

Description of defects shown on the disc.
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.7

To insure high photographic quality use only 35 mm still photographic camera.
Polaroid or similar cameras that do not produce negatives will not be acceptable.

.8

If, during sewer inspection the television camera will not pass through the entire
section between manholes, reset the equipment so that the inspection can be performed
from the opposite manhole.

3

Execution

3.1

TIMING
.1

3.2

Inspect sewer main upon completion of construction.
CLEANING

.1

Flush sewer main as required to permit installation of string line or rope lines.

.2

Prior to inspection, clean all lines sufficiently to remove dirt, grease, sand, and other
debris from inside the pipe and manhole so that cracks and other defects may be
observed.

3.3

THREADING OF SEWERS
.1

Install a small diameter poly rope or similar line in the sewer in advance of the
inspection so that the camera traction cable may be drawn through the sewer.

.2

Tie this line off at each adjacent manhole to facilitate the quick removal of any portion
of this line in case of blockages in the main sewer or in case of other emergencies.

3.4

TRAFFIC CONTROL
.1

Keep interference to the normal flow of traffic to a minimum.

.2

Arrange the equipment so that one lane of traffic is maintained at all times.

3.5

FLOW CONTROL
.1

By-Passing or Pumping
.1 Divert all sewage flow using pumps or siphons as may be necessary to perform
the specified inspection.
.2 Transport excess sewage flows through a closed pipeline or by Tank Trucks to the
nearest or most economical disposal site.
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Work during Non-Peak Hours
.1 When peak flow periods are anticipated during normal working hours, the option
to convert to night shift for sewer inspection may be exercised if approved by the
Engineer.
.2

3.6

Restrict noise level between 10 pm and 7 am to 50 Dba.

RATE OF PROGRESS
.1

Do not exceed 6 m per minute of camera time or rate of speed to allow adequate time
for operator interpretation.

.2

Conduct the sewer inspection at a uniform rate of speed.

3.7

INSPECTION FLOW
.1

Provide a 0.5 L/s flow of clear water for 10 minutes prior to camera inspection of any
given section.

.2

Continue 0.5 L/s flow of clear water through section for entire time camera is in the
given section.

END OF SECTION
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American Water Works Association (ANSI/AWWA)
.1 AWWA B300, Water Treatment - Hypochlorites.
.2 AWWA B301, Water Treatment - Liquid Chlorine.
.3 AWWA C500, Gate Valves for Water and Sewage Systems.
.4 AWWA C504, Valves, Rubber-Seated, Butterfly.
.5 AWWA C651, Disinfecting Water Mains.
.6 AWWA C800, Underground Service Line Valves and Fittings.
.7 AWWA C900, Polyvinyl Chloride (PVC) Pressure Pipe, 4 Inch through 12 Inch
for Water Distribution.

.2

American Society for Testing and Materials (ASTM)
.1 ASTM C 117, Standard Test Method for Material Finer Than 75 [MU] m (No.
200) Sieve in Mineral Aggregates by Washing.
.2 ASTM C 136, Standard Method for Sieve Analysis of Fine and Coarse
Aggregates.
.3 ASTM C 478M, Standard Specification for Precast Reinforced Concrete Manhole
Sections Metric.
.4 ASTM D 698, Test Method for Laboratory Compaction Characteristics of Soil
Using Standard Effort (12,400 ft-lbf/ft).
.5 ASTM F 714- Standard Specification for Polyethylene (PE) Plastic Pipe
(SDR-PR) Based on Outside Diameter.

.3

Canadian General Standards Board (CGSB)
.1
.2
.3
.4

.4

CAN/CGSB-8.1, Sieves Testing, Woven Wire.
CAN/CGSB-8.2, Sieves Testing, Woven Wire, Metric.
CAN/CGSB-1.88, Gloss Alkyd Enamel, Air Drying and Baking.
CGSB 41-GP-25M, Pipe, Polyethylene, for the Transport of Liquids.

Canadian Standards Association (CSA)
.1 CAN/CSA-A5/A8/A362, Portland Cement/Masonry Cement/Blended Hydraulic
Cement.
.2 CAN/CSA-B137.1, Polyethylene Pipe, Tubing and Fittings for Cold Water
Pressure Services.
.3 CAN/CSA-B137.3, Rigid PolyVinyl Chloride (PVC) Pipe for Pressure
Applications.
.4 CAN/CSA-G30.18, Billet Steel Bars for Concrete Reinforcement.
.5 CAN/CSA-G164, Hot Dip Galvanizing of Irregularly Shaped Articles.

.5

Underwriter’s Laboratories of Canada (ULC)
.1
.2

CAN/ULC-S520, Standard for Fire Hydrants.
CAN4-S543, Internal Lug, Quick-Connect Couplings for Fire Hose.
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MATERIAL CERTIFICATION
.1

1.3

Submit manufacturer's test data and certification that pipe materials meet requirements
of this section at least 4 weeks prior to commencing work. Include manufacturer's
drawings, information and shop drawings where pertinent.
SHOP DRAWINGS

.1
1.4

Submit shop drawings in accordance with General Requirements.
RECORD DRAWINGS

.1

1.5

Provide data to produce record drawings, including directions for operating valves, list
of equipment required to operate valves, details of pipe material, location of air and
vacuum release valves, hydrant details, maintenance and operating instructions in
accordance with General Requirements.
SCHEDULING OF WORK

.1

Schedule work to minimize interruptions to existing services.

.2

Submit schedule of expected interruptions to Engineer for approval and adhere to
interruption schedule as approved by Engineer.

.3

Notify Engineer and building occupants minimum of 24 h in advance of any
interruption in service.

.4

Notify fire department of any planned or accidental interruption of water supply to
hydrants.

.5

Advise local police department of anticipated interference with movement of traffic.

2

Products

2.1

PIPE, JOINTS AND FITTINGS
.1

Polyvinyl chloride pressure pipe: to AWWA C905, DR 18, Class 150 (1035 kPa).
.1 Cast iron fittings: to AWWA C110, 1.03 MPa working pressure.
.2 PVC fittings to: CSA B137.2 (Class 150), Maximum size shall not exceed 200
mm in diameter.
.3 Flanged joints to: Class 125, ANSI B16.5 for flat faced.
.4 Bolts and nuts to: Stainless steel, Type 304, wrapped in Denso paste and tape.
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VALVES AND VALVE BOXES
.1

Valves to open counter clockwise.

.2

Gate valves: to AWWA C509, iron body, bronze mounted valves with non-rising
spindles with push-on joints.

.3

Underground type indicator valve where indicated. Indicator post to accurately
indicate valve open or closed.

.4

Cast iron valve boxes: two section, adjustable type complete with cast iron lid,
Norwood Foundry Type “A” Epoxy Coated. Base to be large round type with
minimum diameter of 300 mm. Top of box to be marked "WATER".

2.3

SERVICE CONNECTIONS
.1

Copper tubing: to AWWA C800, type K, for 50 mm in diameter and smaller

.2

Polyvinyl chloride pressure pipe: to AWWA C900, for 150 mm in diameter or smaller.

.3

Copper tubing joints: compression type suitable for 1 MPa working pressure.

.4

PVC joints: solvent welded in accordance with manufacturer's specifications.

.5

Corporation stops shall be Mueller 15008N.

.6

Curb stops shall be Mueller, Oriseal 15219N. Services boxes shall be Trojan
Industries CSB1, epoxy coated including the bury box and boot. Service boxes shall
be extension type for maximum extension of 3 metres. Service rod shall be stainless
steel 304 rod attached to a manganese bronze clevis with a brass or stainless steel
rivet.

.7

PVC valve tees: for PVC pipe. Tees to be solvent welded to main, and to have two
stainless steel screws and band type clamps connecting tee to main.

.8

Bronze type service clamps: for PVC pipe service connections. Service clamps to be
of strap-type, with confined "O" ring seal cemented in place. Clamps to be tapped with
threads to ANSI/AWWA C800.

.9

Tee connections: for services above NPS 1. Tee connections to be fabricated of same
material and to same standards as specified pipe fittings and to have ends matching
pipe to which they are joined.

.10 Service clamps shall be all bronze double strap.
2.4

HYDRANTS
.1

Hydrants shall conform to AWWA C502, and shall be either Canada Valve “Century”
or McAvity “M-67” complete with:

Town of Slave Lake

.1
.2
.3
.4
.5
.6
.7
.8
.9
.10
.11
.12
.2

Two (2) 63 mm hose nozzles.
Pumper nozzle to be 4 55/64” O.D. with 6 threads/inch.
Storz fitting is required on the steamer port.
Threads on hose and pumper connection to be standard A.M.A. thread.
Compression type shut-off.
Four section break away flanges.
Designed for a working pressure of 1033 kPa.
Minimum distance from flange to bonnet of 600 mm.
Drain outlet shall be plugged.
Operating nut shall be #6 with 3 curved sides.
150 mm bottom valve and 150 mm connection from sidewalk.
Provide key operated gate valve l m in front of hydrant.

Hydrant bodies shall be painted in accordance with the following:
.1

2.5
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All hydrants shall be painted in Tremclad Red.

PIPE BEDDING AND SURROUND MATERIAL
.1

Granular material to Section 02701 – Aggregates: General.

.2

Concrete mixes and materials required for bedding cradles, encasement, supports,
thrust blocks: to Section 03300 - Cast-in-Place Concrete.

2.6

BACKFILL MATERIAL
.1

2.7

In accordance with Section 02315 - Excavating, Trenching and Backfilling.
PIPE DISINFECTION

.1

All watermains shall be disinfected in accordance with AWWA Specification C651,
the latest revision thereof.

3

Execution

3.1

PREPARATION
.1

3.2

Clean pipes, fittings, valves, hydrants, and appurtenances of accumulated debris and
water before installation. Carefully inspect materials for defects to approval of
Engineer. Remove defective materials from site as directed by Engineer.
TRENCHING

.1

Do trenching work in accordance with Section 02315 - Excavating Trenching and
Backfilling.

.2

Trench depth to provide cover over pipe of not less than 2.70 m from finished grade.
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Trench alignment and depth require Engineer's approval prior to placing bedding
material and pipe.
GRANULAR BEDDING

.1

Place granular bedding material in accordance with details indicated or directed by
Engineer.

.2

Do not place material in frozen condition.

.3

Shape bed true to grade to provide continuous uniform bearing surface for barrel of
pipe. Do not use blocks when bedding pipe.

.4

Shape transverse depressions in bedding as required to receive bell of bell and spigot
pipe is used.
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.5

Compact each layer full width of bed to at least 95% Standard Proctor Density.

.6

Use bedding stone in lieu of sand bedding material when directed by Engineer.

.7

Fill excavation below bottom of specified bedding adjacent to manholes or structures
with bedding material or common backfill as directed by Engineer.

3.4

PIPE INSTALLATION
.1

Terminate building water service at edge of trench. Install coupling necessary for
connection to remainder of building service.

.2

Lay pipes to manufacturer's standard instructions and specifications. Do not use blocks
except as specified.

.3

Join pipes in accordance with manufacturer's recommendations.

.4

Bevel or taper ends of PVC pipe to match fittings.

.5

Handle pipe with equipment approved by Engineer. Do not use chains or cables
passed through pipe bore so that weight of pipe bears on pipe ends.

.6

Lay pipes on prepared bed, true to line and grade with pipe invert smooth and free of
sags and high points. Ensure barrel of each pipe is in contact with shaped bed
throughout its full length. Take up and replace defective pipe. Correct pipe which is
not in true alignment or grade or pipe which shows differential settlement after
installation greater than 10 mm in 3 m.

.7

Face socket ends of pipe in direction of laying. For mains on a grade of 2% or greater,
face socket ends up-grade.

.8

Do not exceed permissible deflection at joints as recommended by pipe manufacturer.

.9

Keep jointing materials and installed pipe free of dirt and water and other foreign
materials. Whenever work is stopped, install a removable watertight bulkhead at open
end of last pipe laid to prevent entry of foreign materials.

.10 Position and join pipes by approved methods. Do not use excavating equipment to
force pipe sections together,
.11 Cut pipes as required for special inserts, fittings or closure pieces, in an approved
manner as recommended by pipe manufacturer, without damaging pipe or its coating
and to leave smooth end at right angles to axis of pipe.
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.12 Pipe Jointing:
.1 Install gaskets in accordance with manufacturer’s recommendations.
.2 Support pipes with hand slings or crane as required to minimize lateral pressure
on gasket and maintain concentricity with gasket is properly positioned.
.3 Align pipes carefully before jointing.
.4 Maintain pipe joints free from mud, silt, gravel and other foreign material.
.5 Avoid displacing gasket or contaminating with dirt or other foreign material.
Gaskets so disturbed shall be removed, cleaned and lubricated and replaced before
joining is attempted.
.6 Complete each joint before laying next length of pipe.
.7 Minimize joint deflection after joint has been made to avoid joint damage.
.8 At rigid structures, install pipe joints not more than 1.2 m from side of structure.
.9 Apply sufficient pressure in making joints to ensure that joint is complete as
outlined on manufacturer’s recommendations.
.13 When stoppage of work occurs, block pipes in an approved manner to prevent creep
during down time.
.14 Recheck plastic pipe joints assembled above ground after placing in trench to ensure
that no movement of joint has taken place.
.15 Do not lay pipe on frozen bedding.
.16 Plug lifting holes with pre-fabricated plugs approved by Engineer, set on non-shrink
grout.
.17 Do hydrostatic and leakage test and have results approved by Engineer before
surrounding and covering joints and fittings with granular material.
.18 Upon completion of pipe laying and after Engineer has inspected pipe joints, place
specified granular material to dimensions indicated or directed by Engineer and in
accordance with Section 02315 – Excavating, Trenching and Backfilling.
.19 Backfill remainder of trench.
3.5

VALVE INSTALLATION
.1

Install valves to manufacturer's recommendations at locations as indicated.

.2

Support valves located in valve boxes or valve chambers by means of concrete blocks,
located between valve and solid ground. Valves not to be supported by pipe.

.3

Install underground post-type indicator valves as indicated.

3.6

SERVICE CONNECTIONS
.1

Terminate building water service at edge of trench opposite point of connection to
main. Install coupling necessary for connection to building plumbing. If plumbing is
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already installed, make connection, otherwise cap or seal end of pipe and place
temporary marker to locate pipe end.
.2

Do not install service connections until satisfactory completion of hydrostatic and
leakage tests of water main.

.3

Construct service connections at right angles to watermain unless otherwise directed.

.4

Tappings on PVC-C900 pipe may be threaded without service clamps. Double strap
service connections with galvanized malleable iron body and neoprene gasket
cemented in place may be used. Do not use galvanized malleable iron in corrosive
soils. Tappings for PVC-C900 pipe to conform to following:
Pipe Diameter
(mm)
150

Maximum Tap Without
Clamp (mm)
19

200

25

.5

Tappings on PVC pipe to be either PVC valve tees or bronze type service clamps,
strap type with "O" ring seal cemented in place, Smith-Blair 323 or approved equal.

.6

Employ only competent workmen equipped with suitable tools to carry out tapping of
mains, cutting and flaring of pipes.

.7

Install single tap service connections on top half of main, between 45 º and 90º
measured from apex of pipe.

.8

Leave corporation stop valves fully open.

.9

In order to relieve strain on connections, install service pipe in "Goose Neck" form
"laid over" into horizontal position.

.10 Install curb stop with corporation box on services NPS 2 or less in diameter. Equip
larger services with a gate valve and cast iron box. Set box plumb over stop and adjust
top flush with final grade elevation. Leave curb stop valves fully closed.
.11 Place temporary location marker at ends of plugged or capped unconnected water
lines. Each marker to consist of 38 x 89 mm stake extending from pipe end at pipe
level to 1.0 m above grade. Paint exposed portion of stake red with designation
"WATER SERVICE LINE" in black.
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HYDRANTS
.1

Install hydrants at locations as indicated.

.2

Install hydrants in accordance with AWWA Manual of Practice.

.3

Install 150 mm gate valve and cast iron valve box on hydrant service leads as
indicated.

.4

Hydrants shall be set plumb and such that the pumper nozzle faces the roadway and is
at right angles to the road centreline. Hydrants shall be set with the ground flange 50
mm above flushed ground.

.5

Care shall be taken to ensure that concrete for thrust blocking does not interfere with
the operation of flange bolts and nuts or prevent proper operation of hydrant drains.

.6

To provide proper draining for each hydrant, excavate pit measuring not less than 1 x
1 x 0.5 m deep and backfill with coarse gravel or crushed stone to level 150 mm above
drain holes.

.7

Drain holes shall be plugged.

.8

Place appropriate sign on installed hydrants indicating whether or not they are in
service during construction.

3.8

THRUST BLOCKS AND RESTRAINED JOINTS
.1

For thrust blocks: do concrete work in accordance with Section 03300 - Cast-in-Place
Concrete.

.2

Place concrete thrust blocks between valves, tees, plugs, caps, bends, changes in pipe
diameter, reducers, hydrants and fittings and undisturbed ground as indicated or as
directed by Engineer.

.3

Keep joints and couplings free of concrete.

.4

Do not backfill over concrete within 24 h after placing.

.5

For restrained joints: only use restrained joints approved by Engineer.

3.9

HYDROSTATIC AND LEAKAGE TESTING
.1

Do tests in accordance with AWWA Manual M23 PVC Pipe – Design and
Installation.

.2

Provide labour, equipment and materials required to perform hydrostatic and leakage
tests hereinafter described.
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.3

Notify Engineer at least 24 h in advance of all proposed tests. Perform tests in
presence of Engineer.

.4

Where any section of system is provided with concrete thrust blocks, conduct tests at
least 5 days after placing concrete.

.5

Test pipeline in sections not exceeding 500 m in length, unless otherwise authorized
by Engineer.

.6

Upon completion of pipe laying and after Engineer has inspected work in place,
surround and cover pipes between joints with approved granular material placed to
dimensions indicated or directed by Engineer.

.7

Leave hydrants, valves, joints and fittings exposed.

.8

When testing is done during freezing weather, protect hydrants, valves, joints and
fittings from freezing.

.9

Strut and brace caps, bends, tees, and valves, to prevent movement when test pressure
is applied.

.10 Open valves.
.11 Expel air from main by slowly filling main with potable water. Install corporation
stops at high points in main where no air-vacuum release valves are installed. Remove
stops after satisfactory completion of test and seal holes with plugs.
.12 Thoroughly examine exposed parts and correct for leakage as necessary.
.13 Apply hydrostatic test pressure of 1,050 kPa or 2.0 times normal operating pressure,
whichever is greater. Test duration shall be not less than 1 hour.
.14 Examine exposed pipe, joints, fittings and appurtenances while system is under
pressure.
.15 Remove joints, fittings and appurtenances found defective and replace with new sound
material and make watertight.
.16 Repeat hydrostatic test until all defects have been corrected.
.17 Define leakage as amount of water supplied from water storage tank in order to
maintain test pressure for 2 hours.
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.18 For PVC pipe, the overall leakage for the section of line tested shall not exceed 3
mL/day/m/mm diameter.
.19 Locate and repair defects if leakage is greater than amount specified.
.20 Repeat test until leakage is within specified allowance for full length of watermain.
3.10

PIPE SURROUND
.1

Upon completion of pipe laying and after Engineer has inspected work in place,
surround and cover pipes as indicated.

.2

Hand place surround material in uniform layers not exceeding 150 mm compacted
thickness as indicated. Do not dump material within 2 m of pipe.

.3

Place layers uniformly and simultaneously on each side of pipe.

.4

Do not place material in frozen condition.

.5

Compact each layer from pipe invert to underside of backfill of pipe to at least 95%
Standard Proctor Density.

3.11

BACKFILL
.1

Place backfill material, in accordance with Section 02315 – Excavating, Trenching
and Backfilling.

.2

Do not place backfill in frozen condition.

.3

Under paving and walks, compact backfill to at least 97% Standard Proctor Density.
In other areas, compact to at least 95% Standard Proctor Density.

3.12

HYDRANT FLOW TESTS
.1

3.13

Fire department will conduct flow tests on every hydrant to determine fire flows prior
to painting hydrant caps and ports.
FLUSHING AND DISINFECTING

.1

Flushing and disinfecting operations shall be witnessed by Engineer. Notify Engineer
at least 4 days in advance of proposed date when disinfecting operations will
commence.

.2

Disinfection of water mains will be in accordance with ANSI/AWWA C651 –
Continuous Feed Method.

.3

Flush water mains through available outlets with a sufficient flow of potable water to
produce a velocity of not less than 0.76 m/s.
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Flushing flows shall be as follows:
Pipe Size
100

Flow (L/s) Minimum
6.3

150

12.6

200

25.2

250

37.9

300

56.8

.5

Provide connections and pumps for flushing as required.

.6

Open and close valves, hydrants and service connections to ensure thorough flushing.

.7

When flushing has been completed to satisfaction of Engineer introduce a strong
solution of chlorine into watermain and ensure that it is distributed throughout entire
system.

.8

Disinfect water mains.

.9

Rate of chlorine application to be proportional to rate of water entering pipe.

.10 Chlorine application to be not more than 3 m downstream from the beginning of the
new water main and to occur at same time.
.11 Operate valves, hydrants and appurtenances while main contains chlorine solution.
.12 Flush line to remove chlorine solution after 24 h.
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.13 Measure chlorine residuals at extreme end of pipe-line being tested.
.14 Perform bacteriological tests on water main, after chlorine solution has been flushed
out. Take samples daily for minimum of two days. Should contamination remain or
recur during this period, repeat disinfecting procedure.
.15 Take water samples at hydrants and service connections, in suitable sequence, to test
for chlorine residual.
.16 After adequate chlorine residual not less than 25 mg/L has been obtained leave system
charged with chlorine solution for 24 h. After 24 h, further samples shall be taken to
ensure that there is still not less than 10 mg/L of chlorine residual remaining
throughout system.
3.14

SURFACE RESTORATION
.1

After installing and backfilling over water mains, restore surface to original condition
as directed by Engineer.

END OF SECTION
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General

1.1

RELATED SECTIONS
.1

Section 02315 - Excavating Trenching and Backfilling.

.2

Section 02701 - Aggregates: General.

.3

Section 03300 - Cast-in-Place Concrete.

.4

Section 02505 - CCTV Sewer Inspection.
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REFERENCES
.1

American Society for Testing and Materials (ASTM)
.1 ASTM C 117, Standard Test Method for Material Finer Than 75 µm (No. 200)
Sieve in Mineral Aggregates by Washing.
.2 ASTM C 136, Standard Test Method for Sieve Analysis of Fine and Coarse
Aggregates.
.3 ASTM D 698, Standard Test Method for Laboratory Compaction Characteristics
of Soil Using Standard Effort (600 kN-m/m3 ).
.4 ASTM D 3034, Standard Specification for Type PSM Poly (Vinyl Chloride)
(PVC) Sewer Pipe and fittings.

.2

Canadian General Standards Board (CGSB)
.1
.2

.3

CAN/CGSB-8.1, Sieves Testing, Woven Wire.
CAN/CGSB-8.2, Sieves Testing, Woven Wire, Metric.

Canadian Standards Association (CSA)
.1 CAN/CSA-A5/A8/A362, Portland Cement/Masonry Cement/Blended Hydraulic
Cement.
.2 CAN/CSA-B182.1, Plastic Drain and Sewer Pipe and Pipe Fittings.
.3 CAN/CSA-B182.2, PVC Sewer Pipe and Fittings (PSM Type).
.4 CSA B182.11, Recommended Practice for the Installation of Plastic Drain and
Sewer Pipe and Pipe Fittings.

1.3

SHOP DRAWINGS
.1

1.4

Submit shop drawings in accordance with General Requirements.
SAMPLES

.1

Inform Engineer at least 2 weeks prior to commencing Work, of proposed source of
bedding materials and provide access for sampling.
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MATERIAL CERTIFICATION
.1

Submit manufacturer's test data and certification at least 2 weeks prior to commencing
work.

.2

Ensure certification is marked on pipe.

1.6

DELIVERY, STORAGE AND HANDLING
.1

1.7

Deliver, store and handle materials in accordance with General Requirements.
SCHEDULING OF WORK

.1

Schedule Work to minimize interruptions to existing services and maintain existing
sewage flows during construction.

.2

Submit schedule of expected interruptions for approval and adhere to approved
schedule.

.3

Notify Engineer, building owners and residents 24 hours minimum in advance of any
interruption in service.

1.8

MANUFACTURERS INSTRUCTIONS
.1

Make available one (1) copy of manufacturer’s installation instructions to the
Engineer.

.2

Submit manufacturer’s information data sheets and instructions in accordance with
Submittal Procedures.

2

Products

2.1

SEWER MAIN
.1

Pipe material shall be:
.1
.2
.3

2.2

PVC Pipe – CSA B182.2.
Locked-in gasket and integral bell system.
Nominal lengths: 4 m.

SERVICE CONNECTIONS
.1

To be Polyvinyl Chloride (PVC) SDR 28 building service pipe conforming to CSA
specification B182.2, latest revision thereof.

Town of Slave Lake

2.3

02530
Sanitary Sewers
Page 3

CEMENT MORTAR
.1

Portland cement: to CAN 3-A5 normal type 50 sulphate resistant.

.2

Mix mortar one part by volume of cement to two parts of clean, sharp sand mixed dry.
Add only sufficient water after mixing to give optimum consistency for placement. Do
not use additives.

2.4

PIPE BEDDING AND SURROUND MATERIALS
.1

Granular material to Section 02701 - Aggregates: General.

.2

Concrete mixes and materials for cradles, encasement, supports, thrust blocks: to
Section 03300 - Cast-in-Place Concrete.

2.5

BACKFILL MATERIAL
.1

In accordance with Section 02315 - Excavating, Trenching and Backfilling.

.2

Unshrinkable fill: to Section 02315 - Excavating, Trenching and Backfilling.

3

Execution

3.1

PREPARATION
.1

Clean and dry pipes and fittings before installation. Inspect materials for defects
before installing. Remove defective materials from site.

.2

Obtain Engineer's approval of pipes and fittings prior to installation.

3.2

TRENCHING AND BACKFILL
.1

Do trenching work in accordance with Section 02315 - Excavating, Trenching and
Backfilling.

.2

Do not allow contents of any sewer or sewer connection to flow into trench.

.3

Trench alignment and depth require approval of Engineer prior to placing bedding
material and pipe.

3.3

GRANULAR BEDDING
.1

Place bedding in unfrozen condition.

.2

Place granular bedding materials in accordance with details indicated or directed by
Engineer.
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.3

Shape bed true to grade and to provide continuous, uniform bearing surface for pipe.
Do not use blocks when bedding pipe.

.4

Shape transverse depressions as required to receive bell if bell and spigot pipe is used.

.5

Compact each layer full width of bed to at least 95% Standard Proctor Density

.6

Fill excavation below bottom of specified bedding adjacent to manholes or structures
with bedding material or common backfill as directed by Engineer.

3.4

INSTALLATION
.1

Lay and join pipes in accordance with manufacturer's recommendations.

.2

Handle pipe using methods approved by Engineer. Do not use chains or cables passed
through pipe bore so that weight of pipe bears upon pipe ends.

.3

Lay pipes on prepared bed, true to line and grade, with pipe invert smooth and free of
sags or high points. Ensure barrel of each pipe is in contact with shaped bed
throughout its full length.

.4

Commence laying at outlet and proceed in upstream direction with socket ends of pipe
facing upgrade.

.5

Do not exceed maximum joint deflection recommended by pipe manufacturer.

.6

Do not allow water to flow through pipe during construction, except as may be
permitted by Engineer.

.7

Whenever work is suspended, install removable watertight bulkhead at open end of
last pipe laid to prevent entry of foreign materials.

.8

Position and joint pipes by approved methods. Do not use excavating equipment to
force pipe sections together.

.9

Install plastic pipe and fittings in accordance with CSA B182.2.

.10 Pipe jointing:
.1 Install gaskets in accordance with manufacturer's recommendations.
.2 Support pipes with hand slings or crane as required to minimize lateral pressure
on gasket and maintain concentricity until gasket is properly positioned.
.3 Align pipes before joining.
.4 Maintain pipe joints free from mud, silt, gravel and other foreign material.
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.5 Avoid displacing gasket or contaminating with dirt or other foreign material.
Gaskets so disturbed shall be removed, cleaned and lubricated and replaced before
joining is attempted.
.6 Complete each joint before laying next length of pipe.
.7 Minimize joint deflection after joint has been made to avoid joint damage.
.8 At rigid structures, install pipe joints not more than 1.2 m from side of structure.
.9 Apply sufficient pressure in making joints to ensure that joint is complete as
outlined in manufacturer's recommendations.
.11 When any stoppage of work occurs, block pipes as directed by Engineer to prevent
creep during down time.
.12 Plug lifting holes with pre-fabricated plugs approved by Engineer, set in shrinkage
compensating grout.
.13 Cut pipes as required for special inserts, fittings or closure pieces in a neat manner, as
recommended by pipe manufacturer, without damaging pipe or its coating and to leave
smooth end at right angles to axis of pipe.
.14 Make watertight connections to manholes using prebenched manhole sections. Use
shrinkage compensating grout when suitable gaskets are not available.
.15 Use prefabricated saddles or field connections approved by Engineer, for connecting
pipes to existing sewer pipes. Joints to be structurally sound and watertight.
.16 Upon completion of pipe laying and after Engineer has inspected pipe joints, place
specified granular material to dimensions indicated or directed by Engineer, and in
accordance with Section 02315 – Excavating, Trenching and Backfilling.
.17 When infiltration and exfiltration test results are acceptable to Engineer, backfill
remainder of trench in accordance with Section 02315 – Excavating, Trenching and
Backfilling.
3.5

PIPE SURROUND
.1

Place surround material in unfrozen condition.

.2

Upon completion of pipe laying, and after Engineer has inspected pipe joints, surround
and cover pipes as indicated. Leave joints and fittings exposed until field testing is
completed.

.3

Hand place surround material in uniform layers not exceeding 150 mm compacted
thickness as indicated. Do not dump material within 2 m of pipe.

.4

Place layers uniformly and simultaneously on each side of pipe.

.5

Compact each layer from pipe invert to underside of backfill of pipe to at least 95%
Standard Proctor Density.
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When field test results are acceptable to Engineer, place surround material at pipe
joints.
BACKFILL

.1

Place backfill material in unfrozen condition.

.2

Place backfill material in accordance with Section 02315 – Excavating, Trenching and
Backfilling.

.3

Place unshrinkable fill in accordance with Section 02315 - Excavating, Trenching and
Backfilling.

3.7

SERVICE CONNECTIONS
.1

Install pipe to CSA B182.2 and manufacturer's instructions and specifications.

.2

Maintain grade for 100 and 125 mm diameter sewers at 1 vertical to 50 horizontal
unless directed otherwise by Engineer.

.3

Service connections to main sewer: standard Tee or Wye fittings or Engineer approved
saddles. Do not use break-in and mortar patch-type joints.

.4

Service connection pipe: not to extend into interior of main sewer.

.5

Make up required horizontal and vertical bends from 45º bends or less, separated by
straight section of pipe with minimum length of four pipe diameters. Use long sweep
bends where applicable.

.6

Plug service laterals with water tight caps or plugs as approved by Engineer.

.7

Place location marker at ends of plugged or capped unconnected sewer lines. Each
marker shall consist of 38 x 89 mm stake extending from pipe end at pipe level to 1.0
m above grade. Paint exposed portion of stake green with designation SAN SWR
LINE in black.

3.8

FIELD TESTING
.1

Repair or replace pipe, pipe joint or bedding found defective.

.2

When directed by Engineer, draw tapered wooden plug with diameter of 50 mm less
than nominal pipe diameter through sewer to ensure that pipe is free of obstruction.

.3

Remove foreign material from sewers and related appurtenances by flushing with
water.

.4

Perform infiltration and exfiltration testing as soon as practicable after jointing and
bedding are complete, and service connections have been installed.
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.5

Do infiltration and exfiltration testing as specified herein and as directed by Engineer.
Perform tests in presence of Engineer. Notify Engineer 24 hours in advance of
proposed tests.

.6

Carry out tests on each section of sewer between successive manholes including
service connections.

.7

Install watertight bulkheads in suitable manner to isolate test section from rest of
pipeline.

.8

Exfiltration test:
.1 Fill test section with water in such a manner as to allow displacement of air in
line. Maintain under nominal head for 24 hours to ensure absorption in pipe wall is
complete before test measurements are commenced.
.2 Immediately prior to test period add water to pipeline until there is a head of 1 m
over interior crown of pipe measured at highest point of test section or water in
manhole is 1 m above static ground water level, whichever is greater.
.3 Duration of exfiltration test: 2 hours.
.4 Water loss at end of test period: not to exceed maximum allowable exfiltration
over any section of pipe between manholes.

.9

Infiltration test:
.1 Conduct infiltration test in lieu of exfiltration test where static ground water level
is 750 mm or more above top of pipe measured at highest point in line to be used.
.2 Do not interpolate a head greater than 750 mm to obtain an increase in allowable
infiltration rate.
.3 Install watertight plug at upstream end of pipeline test section.
.4 Discontinue pumping operations for at least 3 days before test measurements are
to commence and during this time, keep thoroughly wet at least one third of pipe
invert perimeter.
.5 Prevent damage to pipe and bedding material due to flotation and erosion.
.6 Place 90º V-notch weir, or other measuring device approved by Engineer in invert
of sewer at each manhole.
.7 Measure rate of flow over minimum of 1 hour, with recorded flows for each 5 min
interval.

.10 Deflection Testing:
.1 Following completion of installation, all PVC sanitary sewer main is to be
Mandrel tested.
.2 The Mandrel will be of cylindrical shape, with the minimum length of the
cylinder 1.5 times the diameter and a minimum outside diameter not less than 95% of
the inside diameter of the sewer.
.3 The Mandrel will be pulled by hand through all sections of the sewer.
.4 The Mandrel material shall be steel.
.5 Deflection testing must be conducted within 30 days of pipe installation.
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.6 If the Mandrel is unable to pass through the pipe, the Contractor is to measure the
exact inside diameter of the pipe with a deflectometer. If the pipe deflections are
found to exceed 7.5%, the pipe is to be replaced.
.11 Infiltration and exfiltration: not to exceed following limits in L per hour per 100 m of
pipe, including service connections.
Nominal Pipe
Plastic Pipe
Diameter in mm
Values shown in Column 2 are in litres per
hour per 100 metres of pipe
100
3.88
125

4.62

150

5.51

200

7.45

250

9.39

300

11.33

350

13.27

400

14.91

450

16.84

500

18.78

550

20.72

600

22.80

700

26.53

800

30.11

900

33.69

1000

37.56

1100

41.29

1200

45.01

.12 Repair and retest sewer line as required, until test results are within limits specified.
.13 Repair visible leaks regardless of test results.
.14 Television and photographic inspections:
.1 Contractor will carry out inspection of installed sewers by CCTV as indicated in
Section 02505 – CCTV Sewer Inspection.

END OF SECTION
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Section 02315 - Excavating, Trenching and Backfilling
MATERIAL CERTIFICATION

.1

At least 4 weeks prior to commencing work, submit manufacturer's test data and
certification that materials meet requirements of this section. Include manufacturer's
drawings, information and shop drawings where pertinent.

2

Products

2.1

MATERIALS
.1

Concrete:
.1

To Section 03300 - Cast-in-Place Concrete.

.2

Cement: to CAN-3-AS Type 50.

.2

Concrete reinforcement: to Section 03200 - Concrete Reinforcement.

.3

Precast manhole sections: to ASTM C478M, circular or oval. Top sections eccentric
cone or flat slab top type with opening offset for vertical ladder installation. Manhole
bases are to be prefabricated complete with pipe stubs installed.

.4

Precast catch basin sections: to ASTM C139.

.5

Joints: to be made watertight using rubber gasket joints.

.6

Mortar:
.1

Aggregate: to CSA A82.56M

.2

Cement: to CAN3-A8 Type 50

.7

Ladder rungs: to CSA G30.12, No 25M billet steel deformed bars, hot dipped
galvanized to CSA G164. Rungs to be safety pattern (drop step type).

.8

Adjusting rings: to ASTM C478M.
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Frames, covers to the following requirements:
.1 Metal gratings and covers to bear evenly on frames. A frame with grating or cover
to constitute one unit. Assemble and mark unit components before shipment.
.2

Gray iron castings: to ASTM A48 (AASHTO M105) strength class H20 loading.

.3 Castings to be coated with two applications of asphalt varnish or sand blasted or
cleaned and ground to eliminate surface imperfections.
.4 Manhole frames and covers to be Norwood Foundry NF-80 or approved
alternative.
.10 Waterproof concrete manhole and catch basin barrels and base by factory application
of external waterproofing agent. Approved product-ELSRO Silane Sealer.
.11 Drop manhole pipe: to be same as sewer pipe.
3

Execution

3.1

EXCAVATION AND BACKFILL
.1

Excavate and backfill in accordance with Section 02315 - Excavating Trenching and
Backfilling.

.2

Obtain approval of Engineer before installing manholes.

3.2

CONCRETE WORK
.1

Do concrete work in accordance with Section 03300 - Cast-in-Place Concrete.

.2

Place concrete reinforcement in accordance with Section 03200 - Concrete
Reinforcement.

.3

Position metal inserts in accordance with dimensions and details indicated.

3.3

INSTALLATION
.1

Construct units in accordance with details indicated, plumb and true to alignment and
grade.

.2

Complete units as pipe laying progresses. Maximum of three units behind point of
pipe laying will be allowed.

.3

Pump excavation free of standing water and remove soft and foreign material before
placing concrete base.
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Precast units:
.1 Set bottom section of precast unit in bed of cement mortar and bond to concrete
slab or base. Make each successive joint watertight with approved rubber ring gaskets,
bituminous compound, cement mortar, epoxy resin cement, or combination thereof.
.2 Clean surplus mortar and joint compounds from interior surface of unit as work
progresses.
.3 Plug lifting holes with precast concrete plugs set in cement mortar or mastic
compound.

.5

For sewers:
.1

Place stub outlets and bulkheads at elevations and in positions indicated.

.2

Bench to provide a smooth channel as shown on the details.

.6

Set frame and cover to required elevation on no more than 2 courses of brick. Make
brick joints and join brick to frame with cement mortar, parge and make smooth and
watertight.

.7

Place frame and cover on top section to elevation indicated. If adjustment required use
concrete ring.

.8

Clean units of debris and foreign materials. Remove fins and sharp projections.
Prevent debris from entering system.

3.4

LEAKAGE TEST
.1

Install watertight plugs or seals on inlets and outlets of each new storm drainage or
sanitary sewer manhole and fill manhole with water. Leakage not to exceed 0.3% of
volume of manhole hour.

.2

If permissable leakage is exceeded, correct defects. Repeat until acceptable to
Engineer.

.3

Engineer will issue Test Certificate for each manhole passing test.

END OF SECTION
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.1

Source of materials to be incorporated into work or stockpiled requires approval.

.2

Inform Engineer of proposed source of aggregates and provide access for sampling at
least 1 week prior to commencing production.

.3

If, in opinion of Engineer, materials from the proposed source do not meet, or cannot
reasonably be processed to meet specified requirements, locate an alternative source or
demonstrate that material from source in question can be processed to meet specified
requirements.

.4

Should a change of material source be proposed during work, advise Engineer 1 week
in advance of proposed change to allow sampling and testing.

.5

Acceptance of a material at source does not preclude future rejection if it is
subsequently found to lack uniformity, or if it fails to conform to requirements
specified, or if its field performance is found to be unsatisfactory.

1.2

PRODUCTION SAMPLING
.1

Aggregate will be subject to continual sampling by Engineer during production.

.2

Provide Engineer with ready access to source and processed material for purpose of
sampling and testing.

.3

Bear the cost of sampling and testing of aggregates which fail to meet specified
requirements.
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METRIC SIEVES
.1

CGSB 8-GP-2M sieve sizes shall replace ASTM E11 sieves as follows:
CGSB 8-GP-2M Sieves
( m)
125 000
80 000
63 000
50 000
40 000
25 000
20 000
16 000
12 500
10 000
5 000
2 500
2 000
1 600
1 250
800
630
400
315
160
80
45

2

Products

2.1

MATERIALS
.1

ASTM E11 Sieves
(mm)
125.0
75.0
63.0
50.0
37.5
25.0
19.0
16.0
12.5
9.5
4.75
2.36
2.00
1.70
1.18
0.850
0.600
0.425
0.300
0.150
0.075
0.045

Type 1 fill (Washed Rock):
.1 Clean, hard, durable, gravel or stone free from clay lumps, cementation, shale,
organic material, frozen material and other deleterious materials.
.2 Gradations to be within limits specified when tested to ASTM C136 and ASTM
C117 giving a smooth curve without sharp breaks when plotted on semi-log charts.
Sieve Designation (um)
% Passing
50 000
100
25 000
80 - 100
20 000
20 - 100
5 000
0 - 10
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Native Backfill:
.1 Selected material from excavation or other sources, approved by Engineer for use
intended, unfrozen and free from rocks larger than 75 mm, cinders, ashes, sods,
organics, refuse or other deleterious materials.

.3

Type 2 fill (Imported Backfill):
.1 Crushed or screened stone, gravel or sand consisting of hard, durable particles
free from clay lumps, cementation, organic material, frozen material or other
deleterious materials.
.2 Gradations to be within limits specified when tested to ASTM C136 and ASTM
C117 and have a smooth curve without sharp breaks when plotted on semi-log charts.
Sieve Designation (um)
% Passing
50 000
100
25 000
55 - 90
5 000
25 - 60
630
2 - 10
.3 The contractor shall submit a complete sieve analysis of two samples of imported
backfill material to the Engineer for approval, prior to delivery on site.
.4

The sieve analysis shall be performed by a qualified materials testing laboratory.

.5 A tolerance of 3% in the amount passing the maximum sieve screen size will be
allowed if all the material passed a screen with a 6 mm larger opening.
.4

Pipe Zone Material:
.1 Crushed or screened stone, gravel or sand consisting of hard, durable particles
free from clay lumps, cementation, organic material, frozen material or other
deleterious materials.
.2 Graduations to be within limits specified when tested to ASTM C136 and ASTM
C117 and to have a smooth curve without sharp breaks when plotted on semi-log
charts.
Sieve Designation (um)
% Passing
10 000
100
5 000
95 - 100
2 500
80 - 100
1 250
50 - 85
630
30 - 65
315
10 - 30
160
2 - 10

.5

Crushed aggregate shall consist of sound, hard, durable particles of sand, gravel and
rock free from elongated or laminated particles, injurious amounts of flaky particles,
soft shales, coal ironstone, clay lumps, organic material or other deleterious
substances.
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.6

Flat and elongated particles are those whose greatest dimension exceeds five times
their least dimension.

.7

Fine aggregates satisfying requirements of applicable section shall be one, or a blend
of following:

.8

.9

.1

Natural sand.

.2

Manufactured sand.

.3

Screenings produced in crushing of quarried rock, boulders, gravel or slag.

Coarse aggregates satisfying requirements of applicable section shall be one of
following:
.1

Crushed rock or slag.

.2

Gravel and crushed gravel composed of naturally formed particles of stone.

Granular Base
.1 Crushed stone or gravel consisting of hard, durable, angular particles, free from
clay lumps, cementation, organic material, frozen material and other deleterious
materials.
.1 Gradations to be within limits specified when tested to ASTM C136 and
ASTM C117 and to have a smooth curve without sharp breaks when plotted on
semi-log grading chart.
.2

Granular Base Gradation:
ASTM Sieve Designation % Passing
20 mm
100
10 mm
63 - 86
5 mm
40 - 67
1.25 mm
20 - 43
.630 mm
14 - 34
.315 mm
9 - 26
.160 mm
5 - 18
.080 mm
2 - 10
.3 The Contractor shall submit a complete sieve analysis of two samples of
granular base material to the Engineer for approval, prior to delivery on site.
.4 The sieve analysis shall be performed by a qualified materials testing
laboratory.
.5

The aggregate should be crushed and have a minimum CBR of 60.

.6 The coarse fraction of the aggregate should have a percent wear by the Los
Angeles abrasion test of not more than 50.
.7 The material passing the 0.4 mm sieve should have a plasticity index of 6 or
less.
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.8 The material retained on the 5 mm sieve should have a minimum 60 percent
by dry mass with at least two fractured faces.
.9 Granular base should be placed in lifts not exceeding 200 mm in compacted
thickness with each lift being uniformly compacted to a minimum of 100 percent
of Standard Proctor maximum dry density (ASTM D698).
.10 Granular Sub-base:
.1

Clean, hard, durable gravel free from clay, loam or any other deleterious material.

.2 Gradations to be within limits specified when tested to ASTM C136 and ASTM
C117 and to have a smooth curve without sharp breaks when plotted on semi-log
grading chart.
.3

Granular Sub-base Gradation:
Sieve Sizes ( m)
Total Percent Passing (By Dry Mass)
63,000
100
5,000
25 - 50
.4 The Contractor shall submit a complete sieve analysis of two samples of granular
base material to the Engineer for approval, prior to delivery on site.
.5

The sieve analysis shall be performed by a qualified materials testing laboratory.

.6

The aggregate should be crushed and have a minimum CBR of 60.

.7 The coarse fraction of the aggregate should have a percent wear by the Los
Angeles abrasion test of not more than 50.
.8

The material passing the 0.4 mm sieve should have a plasticity index of 6 or less.

.9 The material retained on the 5 mm sieve should have a minimum 60 percent by
dry mass with at least two fractured faces.
.10 Granular sub-base should be placed in lifts not exceeding 200 mm in compacted
thickness with each lift being uniformly compacted to a minimum of 100 percent of
Standard Proctor maximum dry density (ASTM D698).
.11 Traffic Gravel:
.1 Crushed stone or gravel consisting of hard, durable, angular particles, free from
clay lumps, cementation, organic material, frozen material and other deleterious
materials.
.1 Gradations to be within limits specified when tested to ASTM C136 and
ASTM C117 and to have a smooth curve when plotted on semi-log grading chart.
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Gravel Surfacing Aggregate Gradation:

Sieve Size (µm)
% Passing
20,000
100
10,000
35-77
5,000
15-55
1,250
0-30
80
0-12
.3 The Contractor shall submit a complete sieve analysis of two samples of gravel
surfacing aggregate material to Engineer for approval, prior to delivery on site.
.4

The Sieve analysis shall be performed by a qualified materials testing laboratory.

.5

The material passing the 0.8 mm sieve should have a plasticity index of 8 or less.

.6 The material retained on the 5 mm sieve should have a minimum 40 percent by
dry mass with at least two fractured faces.
3

Execution

3.1

PROCESSING
.1

Process aggregate uniformly using methods that prevent contamination, segregation
and degradation.

.2

Blend aggregates if required to obtain gradation requirements specified by aggregate
splitting, climination of fines, or blending with sand.

.3

Blending to increase percentage of crushed particles or decrease percentage of flat and
elongated particles is permitted.

.4

Wash aggregates, if required to meet specifications. Use only equipment approved by
Engineer.

.5

When operating in stratified deposits use excavation equipment and methods that will
produce uniform, homogeneous aggregate.

3.2

HANDLING
.1

3.3

Handle and transport aggregates to avoid segregation, contamination and degradation.
STOCKPILING

.1

Stockpile aggregates on site in locations indicated or designated. Do not stockpile on
completed pavement surfaces where damage to pavement may result.

.2

Stockpile aggregates in sufficient quantities to meet project schedules.

.3

Stockpiling sites shall be level, well drained, and of adequate bearing capacity and
stability to support stockpiled materials and handling equipment.
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.4

Except where stockpiled on acceptably stabilized areas, provide compacted sand base
not less than 300 mm in depth to prevent contamination of the aggregate or, if
permitted, stockpile aggregates on ground but do not incorporate bottom 300 mm of
pile into work.

.5

Separate aggregates by substantial dividers or stockpile far enough apart to prevent
intermixing.

.6

Reject intermixed or contaminated materials. Remove and dispose of rejected
materials as directed by Engineer Consultant within 48 h of rejection.

.7

Stockpile materials in uniform layers of 750 mm maximum.

.8

Complete each layer over entire stockpile area before beginning next layer.

.9

Uniformly spot-dump aggregates delivered to stockpile in trucks and build up
stockpile as specified.

.10 Coning of piles or spilling of material over edges of pile will not be permitted.
3.4

STOCKPILE CLEANUP
.1

Leave stockpile site in a tidy, well drained condition, free of standing surface water.

.2

Remove any unused aggregates from site.

3.5

QUALITY ASSURANCE
.1

Contractor is to furnish copies of the following sieve analyses to ASTM C136 and
other tests to ensure that aggregates being produced and supplied meet specified
requirements. Contractor to provide a daily estimate of production tonnage to the
Engineer.

.2

Grading of aggregate for stockpile
.1 A minimum of one sieve analysis per 500 tonnes of aggregate will be performed.
Aggregate placed in stockpiles prior to acceptance by the Engineer may be rejected,
all or in part.
.2 Evaluation of tests: the average grading of the first 8 consecutive sieve tests shall
conform to the specified grading band.
.3

Grading of aggregate shipped direct from the crusher to jobsite
.1 A minimum of one sieve analysis per 300 tonnes of aggregate will be
performed.
.2 Do not ship aggregate to jobsite until the applicable test results have been
accepted by the Engineer.
END OF SECTION
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.1

ASTM C117, Test Method for Material Finer Than 0.075 mm Sieve in Mineral
Aggregates by Washing.

.2

ASTM C131, Test Method for Resistance to Degradation of Small Size Coarse
Aggregate by Abrasion and Impact in the Los Angeles Machine.

.3

ASTM C136, Method for Sieve Analysis of Fine and Coarse Aggregates.

.4

ASTM D698, Test Methods for Moisture Density Relations of Soils and Soil
Aggregate Mixtures Using 2.49 kg Rammer and 304.8 mm Drop.

.5

ASTM D4318, Test Method for Liquid Limit, Plastic Limit and Plasticity Index of
Soils.

.6

CAN/CGSB-8.1, Sieves Testing, Woven Wire.

.7

CAN/CGSB-8.2, Sieves Testing, Woven Wire, Metric.

.8

ASTM D1557, Test Methods for Moisture-Density Relations of Soils and SoilAggregate Mixtures Using 4.54 kg Rammer and 457 mm Drop.

.9

ASTM D1883, Test Method for CBR (California Bearing Ratio) of Laboratory
Compacted Soils.

2

Products

2.1

MATERIALS
.1

Granular Base: refer to Section 02701 - Aggregates: General.

.2

Granular Sub-base: refer to Section 02701 - Aggregates: General.

3

Execution

3.1

INSPECTION OF UNDERLYING SUB-BASE OR SUBGRADE
.1

3.2

Do not place granular base until finished sub-grade or sub-base surface is inspected
and approved by Engineer.
PLACING

.1

Place material only on a clean unfrozen surface, properly shaped and compacted and
free from snow and ice.
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.2

Place using methods which do not lead to segregation or degradation of aggregate.

.3

Place material to full width in uniform layers not exceeding 200 mm compacted
thickness. Engineer may authorize thicker lifts (layers) if specified compaction can be
achieved.

.4

Shape each layer to a smooth contour and compact to specified density before
succeeding layer is placed.

.5

Remove and replace that portion of a layer in which material becomes segregated
during spreading.

3.3

COMPACTING
.1

Compact to density not less than 100% of Standard Proctor Density ASTM D698 at
optimum moisture content for specified depth base course in road reconstruction.

.2

Compact to density not less than 100% of Standard Proctor Density ASTM D698 at
optimum moisture content for specified depth for sub-base in road reconstruction.

.3

Shape and roll alternately to obtain a smooth, even and uniformly compacted base.

.4

Apply water as necessary during compacting to obtain specified density. If material is
excessively moist, aerate by scarifying with suitable equipment until moisture content
is corrected.

.5

In areas not accessible to rolling equipment, compact to specified density with
approved mechanical tampers.

.6

The top of the finished base shall exhibit a smooth, continuously dense surface.

3.4

FINISH TOLERANCES
.1

Finished base surface shall be within plus or minus 10 mm of established grade but not
uniformly high or low.

.2

Correct surface irregularities by loosening and adding or removing material until
surface is within specified tolerance.

3.5

PROOF ROLLING
.1

For proof rolling use roller of 45400 kg gross mass with four pneumatic tires each
carrying 11350 kg and inflated to 620 kPa. Four tires arranged abreast with centre to
centre spacing of 915 mm maximum.

.2

Engineer may authorize use of other acceptable proof rolling equipment.

.3

Proof roll top of subgrade, sub-base and base upon completion of fine grading and
compaction.
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.4

Make sufficient passes with proof roller to subject every point on surface to three
separate passes of loaded tire.

.5

Where proof rolling reveals areas of defective subgrade:
.1 Remove base, sub-base or subgrade material to depth and extent as directed by
Engineer.
.2 Backfill excavated subgrade with common material and compact in accordance
with Section 02315 - Excavating, Trenching and Backfill.
.3

Replace sub-base material and compact in accordance with this section.

.4

Replace base material and compact in accordance with this section.

.5 Where proof rolling reveals defective base or sub-base, remove defective
materials to depth and extent as directed by Engineer and replace with new materials
in accordance with this section at no extra cost.
3.6

MAINTENANCE
.1

Maintain finished base in a condition conforming to this section until succeeding
material is applied or until acceptance by Engineer.

END OF SECTION
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.1

Section 02315 - Excavating, Trenching and Backfill

.2

Section 02721 - Granular Base and Sub-Base

1.2

SUPPLY OF MATERIALS
.1

1.3

Notify Engineer of proposed date for use of materials; order and schedule shipments to
coincide with construction schedule.
SOURCE SAMPLING

.1
1.4

At least 2 weeks prior to commencing work inform Engineer of proposed source of
aggregates and provide access for sampling.
SUBMISSION

.1

Submit asphalt concrete mix design and trial mix test results to Engineer for approval
prior to commencing work. A qualified testing laboratory shall be engaged and paid
for by the Contractor to prepare the mix design.

2

Products

2.1

MATERIALS
.1

Asphalt cement:
.1 The asphaltic cement shall be uniform in character, free of water, and shall not
foam when heated to 175 C. It shall meet the following specifications.

Absolute viscosity at 60°C 30 cm
vacuum, poises
Penetration, 25°C, 100 g, 5 sec.
Flash point (Cleveland open cup °C)
Thin film oven test
Penetration after test, 25°C 100g, 5
sec., % of original
Ductility at 25°C
Solubility in Carbon Tetrachloride

.2

Asphalt Tack Coats

AASHO
Test
Method

ASTM
Test
Method

Specs.

-T49

D2171
D5

500+
150 - 200

T48
T179

D92
D1754

205+

T49
T51
T44

D5
D113
D2042

40+
100+
99.5+
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.3

The tack coat shall be a liquid asphalt of the following type and grade:
.1

Emulsified Asphalt - SS-1 or SS-1h.

.2

Cutback Asphalt - RC-30, RC-70, or RC-250

Asphalt Prime Coat
.1

.2
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The prime coat shall be a liquid asphalt of the following type and grade:
.1

Emulsified Asphalt - SS-1 or SS-1h

.2

Cutback Asphalt - MC-30, MC-70
RC-30, RC-70, RC-250

Aggregate material:
.1 The Contractor shall be responsible for the acquisition of aggregates and access to
the aggregate source.
.2 All aggregate particles shall be clean and durable and shall not contain clay
particles or other objectionable aggregations of fine materials.
.3 The aggregate shall be crushed gravel and 60% of the material retained on the
5.00 mm sieve shall have at least two crushed faces.
.4 When tested by means of laboratory sieves, the mixed aggregate shall meet the
following gradation limits:
Sieve Size (µm)
12500
10000
5000
1250
630
315
160
80
% Fractures by dry mass (+
5 mm, 2 faces)
L.A. Abrasion
(% loss, coarse aggregate)
% Manufactured Fines
(-5 mm material)

% Passing by Weight
100
83-92
50-70
26-45
18-38
12-30
8-20
4-10
60 min.
40 max.
50 min.
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.5 A maximum of 2% oversize shall be allowed on the top sieve size. Coarse
aggregate is all material retained on 5.0 mm sieve. This aggregate shall consist of
sound crushed stone, crushed gravel, or combinations of these materials. All coarse
aggregate shall be free from coatings of clay, silt, or other objectionable matter. The
percentage of wear of coarse aggregate used in surface coarse mixes shall not be
greater than 40% when tested by ASTM C131 for heavy duty pavements. Coarse
aggregate shall be tested for soundness by ASTM C88, or will have been satisfactorily
proved sound through adequate record of service. When tested for soundness, the
number of cycles shall be five, the solution shall be sodium sulphate, and the
maximum loss shall be 12%. Aggregates having known polishing characteristics shall
not be used in mixes for the surface course.
.6 When coarse aggregate grading is such that the material will tend to segregate in
stockpiling or handling, such aggregate shall be supplied in two or more sizes. Each
size of coarse aggregate required to produce the combined gradation specified above,
shall be placed in individual stockpiles satisfactory to the Engineer. When it is
necessary to blend two or more coarse aggregates before placing them in the cold bins,
the blending shall be done through separate bins at the cold elevator feeders and not in
the stockpile.
.7 Fine aggregate is all mineral matter passing the 5.0 mm sieve. It shall consist of
natural sand and/or manufactured material derived by crushing of stone, slag or gravel.
The aggregate particles shall be clean, tough, durable, moderately sharp and free from
coatings of clay, silt or other objectionable matter and shall contain no clay balls or
other aggregations of fine material. Fine aggregates shall be tested for soundness by
ASTM C88 or shall have a satisfactory soundness record. When tested for soundness,
the number of cycles shall be 5, the solution shall be sodium sulphate and the
maximum loss shall be 16%.
.8 When it is necessary to blend fine aggregates from one or more sources to
produce the combined gradation specified, each source or size of fine aggregates shall
be placed in individual stockpiles at the plant site and separated by bulkheads or other
means satisfactory to the Engineer. The blending shall be done through separate bins
at the cold elevator feeders and not in the stockpile.
.9 The combined aggregate shall have a minimum sand equivalent of 45 and a
maximum Plasticity Index of 4.
.10 If the Contractor elects to use an approved drier-drum asphalt mixing process, the
designated aggregates shall be split on the 5.0 mm sieve size and each material shall
be stockpiled separately such that intermixing of each size and type does not occur.
The coarse aggregate stockpile shall contain no more than 20% passing the 5.0 mm
sieve size and the fine aggregate stockpile shall contain no more than 20% retained on
the 5.0 mm sieve size. At least 2,000 tonnes of aggregate shall be placed in each
stockpile prior to the start of mixing operations.

Town of Slave Lake

02741
Hot Mix Asphalt Concrete Paving
Page 4

.11 The Contractor, during the crushing and splitting process, shall provide a
convenient means for accurately and representatively:
.1 sampling the individual coarse and fine aggregate streams, and the combined
aggregate stream in its proper proportion, or
.2 sampling the individual coarse and fine aggregate streams and weighing the
total amounts of both coarse and fine materials being produced.
.12 Crushed aggregate shall contain a minimum of 2 crushed faces on at least 60% of
the material retained on the 5.0 mm sieve on a dry mass basis.
.3

Mineral filler:
.1 Finely ground particles of limestone, hydrated lime, Portland cement or other
approved non-plastic mineral matter, thoroughly dry and free from lumps.
.2 Add mineral filler when necessary to meet job mix aggregate gradation or as
directed to improve mix properties.
.3

Mineral filler to be dry and free flowing when added to aggregate.

.4 When tested by means of laboratory screens, the mineral filler shall have zero
plasticity index and meet the following gradation limits:
Sieve Size (µm)

% Passing by Weight

400
160
80
45
2.2

100
90 min
70 min
62 min

MIX DESIGN
.1

Mix Design and Job Mix Formula
.1 A qualified testing laboratory engaged and paid for by the Contractor shall be
employed to prepare a mix design and job mix formula for aggregate on which the bid
is based. If the Contractor proposes to use a material which does not conform to the
aggregate gradation limitations specified, a preliminary mix design shall accompany
the bid submission. The mix design and job mix formula shall be submitted and
receive the Engineer's approval prior to paving. No paving shall commence before the
Engineer's approval is given for the mix design or job mix formula.
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Design of mix: by Marshall method to requirements below and as directed by
Engineer.
.1

Mix Properties:
Max size of aggregate (mm)
No. of Blows (each end of specimen)
Stability (Kn)
Flow (mm)
% Air Voids in Total Mix
% Voids in Mineral Aggregate
% Retained Stability

.2

12.5
75
8
2 - 3.5
3.5 - 4.0
13.5 - 14.0
70

Measure physical requirements as follows:
.1

Marshall load and flow value: to ASTM D1559.

.2 Compute void properties on basis of bulk specific gravity of aggregate (to
ASTM C127 and ASTM C128). Make allowance for volume of asphalt absorbed
into pores of aggregate.
.3

Air voids: to ASTM D3203.

.3 Do not change job-mix without prior approval of Engineer. Should change in
material source be proposed, new job-mix formula to be approved by Engineer in
writing.
.3

The job mix formula shall be posted in a conspicuous place within the sight of the
plant operator. Any subsequent changes must be approved by the Engineer in writing.

.4

The job mix formula shall list the following information:
.1

Batch Plants
.1

The sieve analysis of the combined aggregate in the mix;

.2

The aggregate size range in each bin separation to be used;

.3

The weight of the material to be used from each bin for one batch of mix;

.4

The weight of the asphalt to be used in each batch; and

.5 The mixing temperature of the asphalt mix as determined from the
temperature-viscosity relationship for the asphalt.
.2

Continuous Plant
.1 Proportions for a continuous feed mixing plant shall be determined on the
basis of a field trial which shall be carried out at least 48 hours prior to placing the
mix on the job site.
.2 The volumetric settings of the aggregate and asphalt shall be determined by
the Contractor and approved by the Engineer. These settings shall be interlocked,
so that a change in the volume of aggregate automatically results in a
corresponding change in the volume of asphalt.
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The following data shall be displayed at the plant:
.1

The weight of asphalt per tonne of mix;

.2 The mixing temperature of the asphalt mix as determined from the
temperature-viscosity relationship for the asphalt; and
.3

The settings of the feed systems.

3

Execution

3.1

CONTROL OF MIX
.1

Mixing tolerances:
.1

Permissible variation in aggregate gradation from job mix
% of Total Mass
5,000 µm sieve and larger
+5.0
2,000 µm sieve
+4.0
630 µm sieve
+3.0
80 µm sieve
+2.0

.2

Permissible variation of asphalt cement from job mix, 0.30%.

.3

Permissible variation of mix temperature at discharge from plant, 9°C.

.4 In no case shall the mixing temperature exceed the maximum temperature
indicated from the asphalt temperature - viscosity curve data.
3.2

HOT MIX PLANT
.1

Hot Mix Plant
.1 The paving plant shall be of a type capable of consistently meeting or exceeding
all of the requirements of these specifications.
.2 The plant shall be equipped with devices to allow samples to be taken of asphalt
cement and aggregates, and shall indicate the temperature of the aggregate, asphalt
cement, and mixtures. The Engineer shall have access at any time to all parts of the
plant for verifications of weights or proportions.

3.3

PREPARATION AND MIXING
.1

Preparation of Mineral Aggregate
.1

For Pugmill Type Mixers
.1 The aggregate may be blended either through a cold feed proportioning unit
or by other means, but in any case, shall be screened into bins in accordance with
the aggregate sizes called for in the job mix formula.
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.2 The mineral aggregate shall be dried to a maximum moisture content of
0.5%. The temperature of the aggregate, when delivered to the mixing unit, shall
be at a temperature which is consistent with proper mixing and laying and in no
case above 150 C.
.2

For Dryer-Drum Type Mixers
.1 Each aggregate size shall be fed through a separate feeder which has a
positive feed and which can be easily and accurately calibrated. Each feeder shall
be quick adjusting and shall maintain a uniform, constant flow throughout the
range of its calibration. The plant shall be equipped with an aggregate cold feed
control, such as a belt scale or other device, which automatically and instantly
regulates the feed gates and which has an automatic, positive coupling with the
bitumen flow to maintain the required asphalt content. The mineral aggregate
shall be dried to a maximum moisture content of 0.5%. The temperature of the
aggregate, when delivered to the mixing unit, shall be at a temperature which is
consistent with proper mixing and laying and in no case above 150 C. Removal
or addition of any size of aggregate, to attain gradation requirements, shall be
done at the initial crushing and stockpiling stage. The cold feed control and
bitumen flow shall be calibrated to the job mix formula.

.2

Preparation of Binder
.1 The asphaltic binder shall be heated to a temperature between 120 C and 150 C by
approved means designed to obtain uniform heating of the entire contents of the
storage tank. The temperature differential between aggregate and asphalt binder shall
be no more than 15 C.

.3

Mixing
.1

For Pugmill Type Mixers
.1 The mineral aggregate and asphaltic binder shall be mixed to produce a
homogeneous mixture in which all particles of the mineral aggregate are
uniformly coated and in the proportions called for in the approved job mix
formula. The volume of mineral aggregate and asphalt cement shall not be so
great as to extend above the tips of the mixer blades when the blades are in a
vertical position. After the hot aggregate and mineral filler have been charged
into the mixer and thoroughly mixed for a period of not less than 15 seconds, the
asphaltic binder shall be added and the mixing continued for a period of at least
20 seconds and not more than 45 seconds.

.2

For Dryer-Drum Type Mixers
.1 The dryer-drum mixer mixing process shall produce uniform mixture in
which all aggregate particles are thoroughly asphalt coated. The plant shall be
equipped with an automatic, positive coupling which instantly regulates the
aggregate cold feed gates with the bitumen flow to maintain the required asphalt
content.
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.4

Prior to laying mix, clean surfaces of loose and foreign material.

.5

Prior to laying mix, adjust manhole and catchbasin frames to finished/design
elevations.

3.4

PREPARATION
.1

Base Preparation
.1 The hot asphaltic mixture shall be laid upon a dry firm base, true to grade and
cross-section and free from all screenings, loose, or foreign material. No hot mix shall
be spread when the base is wet or when other conditions prevent proper spreading,
finishing or compaction.
.2 If undercutting, and subsequent backfill with hot asphaltic concrete is done, the
backfill operation shall be performed sufficiently far ahead of the paving operation to
allow the asphaltic concrete sufficient time to cool down to support equipment.
.3 Apply diluted emulsion (prime coat) at a rate of approximately 1.5 L/m2. Paint
contact surfaces of curbs, gutters, headers, manholes, catchbasins and like structures
with a thin, uniform coat of asphalt prime material.
.4 Where the asphaltic surface course is placed in 2 lifts, the surface of the first lift
shall first be thoroughly cleaned of dirt or other deleterious material by sweeping with
a power broom supplemented by hand brooming and scraping where necessary. A
tack coat shall then be applied, where required, by means of an approved pressure
distributor. No levelling course or surface course mixtures shall be placed until the
tack coat is thoroughly set.

3.5

TRANSPORTATION OF MIX
.1

Transport mix to job site in vehicles cleaned of foreign material.

.2

Paint or spray truck beds with light oil, limewater, soap or detergent solution, at least
once a day or as required. Elevate truck bed and thoroughly drain. No excess solution
will be permitted.

.3

Schedule delivery of material for placing in daylight, unless Engineer approves
artificial light.

.4

Deliver material to paver at a uniform rate and in an amount within capacity of paving
and compacting equipment.

.5

Deliver loads continuously in covered vehicles and immediately spread and compact.
Deliver and place mixes at a temperature not lower than 120°C or more than 140°C.
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WEIGH SCALE AND SCALE HOUSE
.1

Weigh Scale and Scale House
.1 The Contractor shall supply and maintain, at the site, a truck weigh scale bearing
a site inspection certificate of acceptance by the Department of Weights and Measures.
The scale shall be capable of accurately weighing the heaviest loaded truck to be used
on the project. A weatherproof, well-lighted scale house shall be located such that the
scaleman can readily see all points of the platform.
.2 The scaleman required to carry out weighing will be supplied by the Owner. A
weighing certificate, prepared in triplicate and certified by the scaleman, shall be
issued for each load. Certificate forms will be supplied by the Contractor. Delivery
receipts shall bear the signature, initials, or other approved markings of the issuing
scaleman and receiving inspectors designated by the Engineer. The scaleman will be
responsible for taring trucks once daily.

3.7

PLACING
.1

Spreading the Mixture:
.1 The mixture shall be laid at a temperature not lower than 120 C or more than
140 C. The atmospheric air temperature shall be not less than 5 C and rising and the
road surface shall be dry.
.2 The mixture shall be spread by means of a mechanical self-propelled paver or
approved mechanical spreader capable of spreading the mixture true to the line, grade
and crown set by the Engineer. Unless operating on fixed side forms, the paver shall
employ mechanical devices such as equalizing runners, straight-edge runners, evener
arms or other compensating devices to adjust the depth and confine the edges of the
mixture to true lines without the use of stationary side forms. The paver shall be
capable of spreading the mixture without segregation to a minimum depth of 40 mm
and to adjustable widths.
.3 The paver shall be equipped with an adjustable strike off screed of such design
that drag marks will be eliminated and with built-in tamping bars for compaction
during spreading. The paver shall carry an approved 3 m straight-edge for checking
finished surface.
.4 Immediately after any course is screeded and before compaction is started, the
surface shall be checked and any irregularities adjusted. Irregularities in alignment
and grade along the outside edge shall also be corrected by the addition or removal of
mixture before the edge is rolled.
.5 The Contractor shall provide a competent workman who is capable of performing
the work incidental to the correction of all pavement irregularities. Special attention
shall be given by him to the straight-edge checking of each course immediately
following the initial rolling.
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.6 Where the asphaltic surface course is to be placed in 2 lifts, the first lift shall be
placed, finished and compacted for the full width as shown on the drawings, prior to
commencing on the second lift.
.7 In placing the second lift, the individual mixture spreads shall be aligned in a
manner such that the longitudinal joints in each layer will not coincide.
.8 In narrow areas, deep or irregular sections, intersections, turnouts, or driveways,
where it is impractical to spread with a paver, the Contractor may use machine or hand
methods as directed by the Engineer.
.9 Machine placed asphalt shall include asphalt placed with any mechanical
equipment other than a paver.
.10 Hand placed asphalt shall include asphalt placed by hand labour without the use
of any mechanical equipment other than equipment used for transporting the mix.
.11 Hauling over new pavement will not be permitted until the mixture has been
thoroughly compacted in the manner specified and has cooled to atmospheric
temperature.
3.8

COMPACTING
.1

Compaction
.1 After the asphaltic mixture has been spread to the uniform thickness required, it
shall be compacted to a minimum of 97% of Marshall Density. The Contractor shall
be responsible for the selection of the type and number of units of compaction
equipment. Compaction to the specified density shall be completed before the
asphaltic mixture has dropped in temperature to 65°C.
.2 The Engineer reserves the right to order discontinued the use of any equipment or
construction procedure which does not or will not, in his opinion, produce proper
results. If asphaltic concrete surface course mix is to be placed on a previously
constructed soil cement base course, vibratory compaction equipment shall be
discontinued after one complete pass with the vibratory roller.
.3 The Contractor shall provide a sidewalk roller, hand tampers and other
compaction equipment as required for compaction in restricted areas.
.4 The speed of compaction equipment shall not exceed 5 km/h and shall at all times
be slow enough to avoid displacement of the hot mixture. Any displacements which
occur as a result of reversing the direction of the roller, or from any other cause, shall
at once be corrected by the use of rakes and the addition of fresh mixture where
required. Rolling shall proceed continuously until all roller marks are eliminated and
no further compression is possible. To prevent adhesion of the mixture to the roller,
the wheels shall be kept moistened with water but excess water will not be permitted.
Fuel oil, lubricating oil, or kerosene will not be permitted.
.5 Along curbs, manholes and other structures not accessible to the rollers, the
mixture shall be compacted thoroughly by means of hot tampers. The joints between
these structures and the mixture shall be effectively sealed.
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JOINTS
.1

Joints
.1 Longitudinal and transverse joints shall be made in such a manner as to provide
proper bonding between the two mats the full depth of the joint.
.2 Transverse joints shall be made by cutting back on the previously spread and
rolled course in order to expose its full depth. When spreading of the course is
resumed, the exposed edge of the joint shall be painted with an approved bituminous
material and the freshly laid mixture shall be raked against the joint, tamped with hot
tampers and rolled.
.3 The mixture shall be spread and laid so that all longitudinal joints are made while
the asphalt mat which was laid first is still hot.
.4 A narrow strip along the edge of a mat which is to be joined with another asphalt
mat shall be left without rolling until the adjoining mat has been placed against it. The
joint which is formed shall be rolled immediately after the adjacent mat has been
placed to ensure a bonding of the material while the asphalt is still hot.
.5 Care must be taken during the forming of the joints so that there will be a
coincidence of surface planes devoid of ridges or depressions at the joints.
.6 Transverse joints in succeeding courses shall be offset at least 0.6 m.
Longitudinal joints shall be offset at least 0.2 m.
.7 All concrete or metal surfaces such as curbs, manholes, etc., that are to come in
contact with plant-mix material shall be painted with a thin coat of approved
bituminous material. Where mechanical placing methods do not produce proper joints
at gutters, curbs or other structures, hand methods will be required.

3.10

FINISH TOLERANCES
.1

Smoothness: maximum variation under 3 m straight edge as follows:
.1

Longitudinal in direction of travel:

3 mm.

.2

Transverse to direction of travel:

6 mm.

.2

Grade 6 mm maximum variation from designated grade elevations.

.3

Texture: finished surface shall have a tightly knit texture free of visible signs of poor
workmanship such as, but not limited to:
.1

segregation,

.2

areas exhibiting excess or insufficient asphalt,

.3

improper matching of longitudinal and transverse joints,

.4

roller marks, cracking, or tearing.
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If surface and grade tolerances are exceeded, or if surface texture is not met, grind
down and resurface defective areas as directed by the Engineer.
THICKNESS TOLERANCE

.1

Representative Cores: At the Engineer's request, the quality assurance laboratory will
take one or more sets of cores from asphalt pavement suspected to be deficient in total
thickness, each set comprising 3 cores whose average thickness represents not more
than 1000 m2 of asphalt pavement.

.2

Deficient Thickness: If average core thickness is deficient, that area of asphalt
pavement will be assessed a pay factor according to the “Asphalt Thickness Pay
Factors” table as found in Measurement and Payment to be applied to the pro-rated
price of the top 50 mm of asphalt surface.

.3

Excess Thickness: Asphalt pavement with excess thickness may be accepted with no
extra payment, if surface and grade tolerances and texture are met.

3.12

DENSITY TOLERANCE
.1

Sampling and Testing: The quality assurance laboratory will:
.1 Determine the density of laboratory compacted Marshall specimens at a minimum
frequency of one Marshall density for every 1000 tonnes of hot-mix, or a day's
production, whichever is less.
.2 Drill cores from compacted mat placed from same load of hot-mix from which
Marshall specimens were taken, or from suspected compacted mat, and test for
density.

.2

Basis of Acceptance: Pavement compaction will be accepted on the basis of the ratio
(in percent) of the core density to the density of Marshall specimen. If cores were
drilled from mat where no Marshall specimen was taken, acceptance will be based on
the ratio of core density to the average density of all Marshall specimens to date.

.3

Representative Cores: A single core is initially taken representing the quantity of hotmix in not more than 1000 m2 of mat, with a minimum of one core taken from a day's
production. If the initial core density is below specified, that initial density is
discarded, and 3 new cores will be taken from the same area. The average density of
the 3 new cores represents that area.

.4

Deficient Density: If the average core density is below specified, the represented area
of mat may be accepted subject to a pay factor according to the “Asphalt Density Pay
Factors” table as found in Measurement and Payment to be applied to the price of the
quantity of hot-mix in that mat area.
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CLEAN UP AND TRAFFIC
.1

The entire project, including construction areas as well as Contractor's yards, shall be
left in a neat and tidy condition. All construction refuse shall be removed from
boulevards, ditches, roadways and yards to the satisfaction of the Engineer.

.2

Traffic shall not be permitted on the finished pavement until it has cooled to
atmospheric temperature. The Contractor shall be responsible for traffic control
during construction and shall maintain traffic to the satisfaction of the Engineer.

3.14

QUALITY CONTROL
.1

Quality Control
.1

The Contractor shall be responsible for quality control.

.2 Copies of results for any quality control testing carried out by the Contractor shall
be forwarded directly to the Engineer.
3.15

TESTING AND INSPECTION
.1

Testing and Inspection
.1 The Engineer will have access at any time to all parts of the paving plant for
checking mix proportioning and other tests. Tests will be taken by the Engineer at his
discretion at no expense to the Contractor to check compliance with the specifications
to determine acceptability of the end product.
.2

3.16

Copies of test results will be made available to the Contractor.

MANHOLE AND CATCHBASIN ADJUSTMENTS
.1

Prior to commencing asphalt overlay operations the Contractor shall locate all
manholes and catchbasins, which will interfere with the operation. Prior to placing the
surface course, the Contractor shall adjust the manholes and catchbasins to the design
finished pavement surface elevation. The manhole frames and covers and catchbasins
frames and grates shall be set to conform to the established cross slopes and grades of
the pavement surfaces.

.2

All existing manholes and catchbasins to have the existing frames/covers replaced
with new NF-80 “floating” type frame and covers.

.3

Adjustments to the manholes and catchbasins shall be made using the types of
materials and workmanship used in constructing the original structures.

END OF SECTION
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Section 03300 - Cast-In-Place Concrete

2

Products

2.1

MATERIALS
.1

Concrete mixes and materials: to Section 03300 - Cast-in-Place Concrete.

.2

Reinforcing Steel: To Section 03200 - Concrete Reinforcement (if required).

.3

Welded Wire Mesh: To Section 03200 - Concrete Reinforcement (if required).

.4

Granular Material: as per Section 02701 - Aggregates: General.

.5

Curing Compounds: shall be a liquid type conforming to CGSB Specification 90-GP1a and shall contain a temporary colour indicator.

.6

Joint Sealing Compound:
.1

To be used in the joint between two separately poured concrete structures.

.2

Will be an elastic type sealer conforming to ASTM D1190.

.7

Sealing Solutions: Fifty percent (50%) boiled linseed oil and 50% kerosene or other
sealant approved by Engineer.

.8

Non-Staining Mineral Type Form Release Agent: Chemically active release agents
containing compounds that react with free lime to provide water soluble soap.

.9

Granular Base: to Section 02701 - Granular Road Base.

3

Execution

3.1

GRADE PREPARATION
.1

When constructing embankments provide a minimum 0.5 m shoulder outside of neat
lines of concrete.

.2

Place fill in 150 mm layers and compact to minimum 100% Standard Proctor Density
ASTM D698.
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CONSTRUCTION WITH FORMS
.1

Forms
.1 Forms may be either steel or wood but shall produce a true line without
irregularities in the alignment. Flexible forms shall be used for all structures having a
radius of less than 40 m. All forms shall be cleaned of hardened concrete or other
foreign matter. Sufficient forms shall be placed and checked before concrete is poured
to ensure true line and grade. The forms shall be well stayed and braced or otherwise
held rigidly to the established line and grade. Any form which has lost its shape or has
become dented and rough shall not be used.

.2

Use of Template
.1 After the forms have been set to the lines and grades established by the Engineer,
a template, supplied by the Contractor, shall be used to check that there is the specified
clearance from the top of the forms to the base. This inspection shall be carried out by
the Contractor in the presence of the Engineer.

.3

Placing Concrete
.1 Concrete shall be placed only after the forms have been inspected and approved
by the Engineer.
.2 Concrete shall be placed only on base which is sufficiently moist to prevent
absorption of water from the freshly placed concrete. Where necessary the base shall
be sprinkled with water to raise the moisture content to the desired level.
.3 All forms shall be thoroughly moistened or oiled. Chemicals shall not be used to
remove ice or hardened concrete from the forms.
.4 Concrete shall be handled from the mixer to the place of use as rapidly as possible
by methods which will prevent the separation or loss of the ingredients. Concrete
shall be deposited in the forms as close as possible to its ultimate location to reduce
rehandling or flowing. Under no circumstances shall concrete that has partially
hardened be used. Once a pour has started it shall be carried on as a continuous
operation until the section is completed.
.5 A mechanical vibrator shall be used during the concrete placing operations as
required to eliminate air pockets and honeycombing. To secure uniform dense
surfaces, vibration shall be supplemented by hand spading.
.6 Concrete shall not be poured in the rain and freshly poured concrete surfaces shall
be protected from rain, frost, dust and other physical damage, until it has obtained
sufficient strength to resist marking.
.7 All pours shall start and stop at a contraction joint and surplus material shall be
wasted.
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Stripping Forms
.1 The face of curb form shall be removed within 2 hours after the initial set to
permit proper finishing of the concrete. Adequate care shall be taken to avoid damage
to the concrete surface when removing the forms. Any patching that is necessary shall
be done immediately after the forms have been removed.

3.3

SLIP FORMING
.1

Slip Forming
.1 Use only self-powered extruders with automatic line and grade control capable of
placing, consolidating, screeding and float finishing in one pass.
.2 Operate concrete extruder continuously until section or scheduled pour
completed. Empty hopper of concrete and construct joint containing two 1.2 m 10M
deformed steel bars when operations delayed more than 30 minutes.
.3 Stringline to be inspected by Engineer prior to commencing operations. Adjust
stringline as directed by Engineer. All stringline to be extended 15 m beyond limit of
section to be poured.
.4

Vibrate concrete to obtain a dense, smooth finished mass.

.5 Finishing handwork to be minimized. Concrete requiring excessive hand
finishing to be rejected.
.6 Construct joint containing two 1.2 m 10M deformed steel bars at the end of each
section of extruded concrete.
.7 Areas of concrete to be formed and placed by hand to be completed within seven
(7) days of completion of adjacent extruded section.
.8 Hand forming shall be used for curves where extruding cannot provide a smooth
arc of the specified radius.
.9 Granular base not required for slip formed concrete except in areas of over
excavation.
3.4

CONCRETE
.1

Obtain Engineer's approval of granular base and reinforcing steel prior to placing
concrete.

.2

Do concrete work in accordance with Section 03300 - Cast-in-Place Concrete and as
specified herein.

.3

Finish exposed surfaces to a smooth, uniform finish, free of open texturing and
exposed aggregate. Do not work more mortar to surface than required. Do not use
neat cement as a drier to facilitate finishing.
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.4

Broom finish surface to provide non-skid texture.

.5

Round edges, including edges of joints, with 5 mm radius edging tool.

.6

Finish surfaces to within 6 mm in 3 m from line, level or grade as measured with a
straight edge placed on surface.

.7

Cure concrete to CAN3-A23.1 Section 21.1.

.8

The curing compound must be applied uniformly in one application by means of an
approved pressure distribution at an average of 0.2 litres per square metre.

3.5

EXPANSION AND CONTRACTION JOINTS
.1

Install contraction joints at least 1/4 of the depth of slab deep and 6 mm wide at
intervals of 1.5 m.

.2

For curb and gutter, install contraction joints at least 40 mm deep and 6 mm wide at
intervals of 3.0 m.

.3

When sidewalk is adjacent to curb, make joints coincide.

.4

Install isolation joints in concrete around manholes, poles, hydrants, etc. and along
length of concrete adjacent to existing sidewalks, catch basins, building or permanent
structure.

.5

Construct longitudinal construction joints using 10M deformed tie-bars at 1 m spacing
and extend at least 300 mm into both sides of the joint.

.6

Vary transverse construction joint spacing near the end of a pour as follows:
.1 If the end of the pour falls within 300 mm of a required joint location, the spacing
of the last two joints shall be averaged.
.2 If the end of pour falls within 800 mm of a required joint location, average the
spacing of the last three joints.

.7
3.6

Construct transverse construction joints using 10M deformed tie-bars at 300 mm
spacing and extending at least 300 mm into both sides of the joint.
DIMENSIONS OF CONCRETE STRUCTURES

.1

Concrete structure dimensions are as shown on the details.
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REINFORCING STEEL
.1

3.8

Reinforcing steel shall be incorporated into the work as shown on the details.
FINISHING

.1

Concrete Structures
.1 The top of the concrete shall be trowelled to a smooth finish. Excessive
trowelling shall be avoided. The final finish shall be a transverse brushing with a soft
bristle brush approved by the Engineer. The edges shall be neatly rounded. A mortar
coat or excessive water shall not be used in the finishing process.

3.9

FINISH TOLERANCE
.1

Concrete placement procedures and equipment shall be carefully regulated to maintain
the finished work within the following tolerances:
.1 The finished surface of concrete shall be within a tolerance of 10 mm with respect
to the designated vertical alignment.
.2 The maximum allowable irregularity in the finished surface of concrete shall be 5
mm measured from a 3 m straight edge.
.3 Edges of sidewalks shall be within a tolerance of 15 mm with respect to the
designated horizontal alignment.

3.10

.4

The maximum ponding depth shall be 5 mm.

.5

The maximum length of ponding shall be 2 m for each occurrence.

MARKINGS
.1

Contractor and Year of Construction
.1 The Contractor shall mark the concrete structure with a marking tool showing the
initials of the Contractor and the year of construction. These marks shall be made at
the ends of each block and at the termination points if the construction is terminated
within the middle of a block.

.2

Reinforcing Steel
.1 All sections containing reinforcing steel shall be marked at their extreme limits
with a marking tool showing the letter "R".

.3

Corporation Stop
.1 All corporation stops shall me marked at the nearest edge of the walk or curb to
the water service with a making tool showing the letters “CC”.

.4

The letters and numerals of the marking tools shall be approximately 40 mm high.
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CURING
.1

The surface of the concrete shall be protected from the sun and air by an approved
membrane curing material. This protection shall be accomplished by coating the
entire exposed surface of the concrete with a liquid compound immediately after the
concrete has received its finish treatment. At the time the front and the back forms are
removed the exposed concrete surfaces shall be coated with the membrane material.

.2

The membrane material shall be applied uniformly at the manufacturers recommended
rate of application by means of an approved pressure spray distributor.

.3

The membrane material shall be so applied that the concrete surface is completely
coated and sealed in one application.

.4

Under no circumstances shall any material be added to the curing compound as
delivered by the manufacturer.

3.12

BACKFILL
.1

Allow concrete to cure for seven (7) days prior to backfilling.

.2

The Contractor shall backfill behind the concrete structure to the design cross section
with borrow material, compacted to 95% of Standard Proctor Density ASTM D698.

.3

The backfill shall be placed as shown on the drawings or designated by the Engineer.

.4

Placing of the backfill shall be done promptly after the forms have been stripped to
avoid any possible damage to the concrete structure.

.5

Topsoil to minimum depth of 100 mm behind walks, in landscape areas.

.6

The Contractor shall leave all cut or fill slopes in a trimmed, neat condition as
designated by Engineer or as shown on the drawings.

.7

Gravel roadway and driveways as disturbed and as directed by Engineer.

3.13

COLD WEATHER REQUIREMENTS
.1

When the atmosphere has a temperature lower than 5°C, all reinforcing materials,
forms, and ground with which the concrete is to come in contact, shall be defrosted by
means of live steam or by other approved methods.

.2

Canvas and other protective coverings used to conserve heat shall be kept clear of the
concrete to permit free circulation of air.

.3

Straw or similar materials for protection against frost shall not be allowed to come in
contact with fresh concrete.
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FROZEN CONCRETE
.1

3.15

All concrete showing evidence of freezing shall be removed from the job and replaced
at the Contractor's expense.
HOT WEATHER REQUIREMENTS

.1

3.16

Concrete shall be protected from excessive loss of moisture during periods of hot
and/or windy weather. Placing operations shall be discontinued if shallow cracking
due to excessive drying is evident.
TESTING AND INSPECTION

.1

The Engineer will inspect all prepared base and forms prior to placement of concrete.

.2

Testing and inspection of concrete used in the construction shall be in accordance with
the requirements of the Concrete section of these specifications.

3.17

JOINT SEALING
.1

3.18

A cut or preformed joint, 25 mm in depth and a maximum of 12 mm wide, shall be
provided at the top of all separately poured, abutting concrete structures. A hot poured
elastic type sealer shall be placed in this joint, in accordance with the manufacturer's
recommendations.
MAINTENANCE STANDARDS

.1

Concrete shall be replaced if one or more of the following exist:
.1

Any crack greater than 2 mm in width.

.2

Cracks with chipped or spalled edges.

.3

Random cracks of any size.

.4

Cracks of any size within 0.75 m of a catch basin, manhole, vault or valve.

.5 Loss of surface mortar and/or aggregate, surface area affected greater than 5% of
a 1.5 m by 1.5 m walk panel or a 3.0 m curb and gutter section.
.6

Walk with less than 10 mm per metre of cross fall.

.7

Walk with greater than 40 mm per metre of cross fall.

.8

Gutter with less than 40 mm per metre of cross fall.

.9

Gutter with greater than 200 mm per metre of cross fall.

.10 Para ramps with greater than 80 mm per metre of cross fall.
.11 Vertical displacement greater than 6 mm.
.12 Joint separation greater than 12 mm.
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.13 Valves above the concrete surface or more than 6 mm below.
.14 Settlements in gutter causing retention of water greater than 15 mm in depth.
.15 Concrete considered by the Engineer to be deficient in appearance.

END OF SECTION
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.1

Inspection and testing of topsoil will be carried out by Engineer.

.2

Inform Engineer of proposed source of topsoil to be supplied and provide access for
sampling.

1.2

PROTECTION
.1

1.3

Protect existing items designated to remain and materials designated for salvage. In
event of damage to such items, immediately replace or make repairs to approval of
Engineer and at no cost to Owner.
SCHEDULING OF WORK

.1

Schedule placing of topsoil and finish grading to permit seeding operation under
optimum conditions.

2

Products

2.1

MATERIALS
.1

Topsoil shall be supplied by the Contractor and shall be natural, fertile, friable soil,
possessing characteristics of representative production soils in the vicinity. It shall be
obtained from naturally well-drained areas, and shall not be excessively acid or
alkaline nor contain toxic substances which may be harmful to plant growth. Topsoil
shall be without admixture of subsoil and shall be clean and reasonable free from clay
lumps, stones, roots, debris, or other objects which may be a hindrance in planting
operations. Topsoil shall be approved by the Engineer not less than 14 days prior
backfill mixing.

.2

Fertilizer: Fertilizer requirements shall be determined from a soil report of the backfill
mixture, after mixing.

3

Execution

3.1

STRIPPING OF TOPSOIL
.1

Commence topsoil stripping of areas as indicated after area has been cleared of brush,
weeds and grasses and removed from site.

.2

Strip topsoil to depths as indicated. Avoid mixing topsoil with subsoil where textural
quality will be moved outside acceptable range of intended application.

.3

Stockpile in locations as indicated. Stockpile height not to exceed 2 m.
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.4

Disposal of unused topsoil is to be in an environmentally responsible manner but not
used as landfill.

.5

Protect stockpiles from contamination and compaction.

3.2

PREPARATION OF EXISTING GRADE
.1

All existing landscaped areas (grass) that have been disturbed by the contractor’s
reconstruction work to be reinstated with the required finish grading, topsoil, and
seeding or sodding.

.2

Grade soil, eliminating uneven areas and low spots, ensuring positive drainage.
Remove soil contaminated with toxic materials. Dispose of removed materials as
directed by Engineer.

.3

Cultivate entire area which is to receive topsoil to depth of 50 mm. Repeat cultivation
in those areas where equipment used for hauling and spreading has compacted soil.

.4

Remove surface debris, roots, vegetation branches and stones in excess of 50 mm
diameter.

3.3

SPREADING OF TOPSOIL
.1

Spread topsoil after Engineer has inspected and approved subgrade.

.2

Spread topsoil to a thickness of 100 mm with adequate moisture in uniform layers
over approved, unfrozen subgrade, where seeding is indicated.

3.4

FINISH GRADING
.1

Fine grade and loosen top soil. Eliminate rough spots and low areas to ensure positive
drainage. Prepare loose friable bed by means of cultivation and subsequent raking.

.2

Roll to consolidate topsoil for areas to be seeded leaving surface smooth, uniform,
firm against deep foot printing, and with a fine loose texture to approval of Engineer.

3.5

SURPLUS MATERIAL
.1

Dispose of materials not required off site.

END OF SECTION
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1.1

GRASS SEED
.1

Seed Mixture: Certified Canada No. 1 mixture, free of disease, weed seeds, or foreign
matter, minimum germination of 75%, minimum purity of 97%, and conforming to the
mixes below or approved alternatives. All seed must be from a recognized seed firm,
meeting the requirements for the Seeds Act for Canada No. 1 Seed. Seed shall be
certified No. 1 grade. A germination test may be requested and all lawn seed must
comply with federal and provincial seed laws.
.1

1.2
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Seed mixture:
.1

60% Kentucky Blue Grass

.2

40% Creeping Red Fescue

WATER
.1

1.3

Free of impurities that would inhibit germination and growth.
FERTILIZER

.1

To Canada "Fertilizers Act" and Fertilizers Regulations".

.2

Complete synthetic, slow release with 35% of nitrogen content in water-insoluble
form, ratio 2:1:1.

2

Execution

2.1

WORKMANSHIP
.1

Do not perform work under adverse field conditions such as frozen soil, excessively
wet or dry soil or soil covered with snow, ice or standing water.

.2

Remove and dispose of weeds; debris; stones 50 mm in diameter and larger; soil
contaminated by oil, gasoline and other deleterious materials; off site.
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SEED BED PREPARATION
.1

Verify that grades are correct. If discrepancies occur, notify Engineer and do not
commence work until instructed by Engineer.

.2

Fine grade surface free of humps and hollows to smooth, even grade, and to tolerance
of plus or minus 15 mm, surface draining naturally.

.3

Cultivate fine grade approved by 25 mm depth immediately prior to seeding.

2.3

SEED PLACEMENT
.1

For mechanical seeding:
.1 Use "Brillion" type mechanical landscape seeder which accurately places seed at
specified depth and rate and rolls in single operation.
.2 Use agricultural, water ballast type roller, not less than 500 mm diameter smooth
steel drum, width not less than width of landscape seeder. Ballast as directed by
Engineer.
.3

.2

Use equipment and method acceptable to Engineer.

For manual seeding:
.1

Use "Cyclone" type manually operated seeder.

.2

Use manually operated, water ballast, landscaping type, smooth steel drum roller.

.3

Use equipment and method acceptable to Engineer.

.3

On cultivated surfaces, sow seed uniformly at rate of 25 kg/1000 m2.

.4

Blend applications 150 mm into adjacent grass areas to form uniform surfaces.

.5

Embed seed into soil to depth of 10 mm. Not less than 85% of seed to be placed at
specified depth and covered by soil.

.6

Consolidate mechanically seeded areas by rolling area if soil conditions warrant or if
directly by Engineer with equipment approved by Engineer immediately after seeding.

.7

Consolidate manually seeded areas by rolling area with equipment approved by
Engineer immediately after seeding.

.8

Sow during calm wind conditions.
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FERTILIZING PROGRAM
.1

2.5

Approximately six weeks after germination, apply suggested organic supplementary
fertilizer 27-14-0 at a rate determined by topsoil analysis.
MAINTENANCE DURING ESTABLISHMENT PERIOD

.1

Perform following operations from time of seed application until acceptance by
Engineer.
.1 Water seeded area to maintain optimum soil moisture level for germination and
continued growth of grass. Control watering to prevent washouts.
.2 Repair and reseed dead or bare spots to allow establishment of seed prior to
acceptance.
.3

Cut grass to 60 mm whenever it reaches height of 75 mm.

.4 Fertilize seeded areas after first cutting in accordance with fertilizing program.
Spread half of required amount of fertilizer in one direction and remainder at right
angles.
.5
2.6

Eliminate weeds by mechanical or chemical means.

ACCEPTANCE
.1

Seeded areas will be accepted by Engineer provided that:
.1 Areas are uniformly established and turf is free of rutted, eroded, bare or dead
spots and free of weeds.

2.7

.2

Areas have been cut at least once.

.3

Areas have been fertilized.

MAINTENANCE DURING WARRANTY PERIOD
.1

Perform following operations from time of acceptance until end of warranty period:
.1 Water seeded area to maintain optimum soil moisture level for continued growth
of grass. Control watering to prevent washouts.
.2

Repair and reseed dead or bare spots to satisfaction of Engineer.

.3

Cut grass to 60 mm whenever it reaches height of 75 mm.

.4 Fertilize seeded areas in accordance with fertilizing program.; Spread half of
required amount of fertilizer in one direction and remainder at right angles.
.5

Eliminate weeds by mechanical or chemical means.

END OF SECTION
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Do reinforcing work in accordance with CAN3-A23.1, and welding of reinforcing
with CSA W186, except where specified otherwise.
SOURCE QUALITY CONTROL

.1

Upon request, provide Engineer with certified copy of mill test report of reinforcing
steel, showing physical and chemical analysis.

.2

Upon request inform Engineer of proposed source of material to be supplied.

2

Products

2.1

MATERIALS
.1

Reinforcing steel: billet steel, grade 400, deformed bars to CSA G30.12 unless
indicated otherwise.

.2

Reinforcing steel: weldable low alloy steel deformed bars to CSA G30.16.

.3

Chairs, bolsters, bar supports, spacers: to CAN3-A23.1, plastic.

.4

Mechanical splices: subject to approval of Engineer.

2.2

FABRICATION
.1

Fabricate reinforcing in accordance with CAN3- A23.1.

.2

Obtain Engineer's approval for locations of reinforcement splices other than shown on
placing drawings.

.3

Weld reinforcement in accordance with CSA W186.

.4

Ship bundles of bar reinforcement, clearly identified in accordance with bar bending
details and lists.

Town of Slave Lake

3

Execution

3.1

FIELD BENDING

03200
Concrete Reinforcement
Page 2

.1

Do not field bend reinforcement except where indicated or authorized by Engineer.

.2

When field bending is authorized, bend without heat, applying a slow and steady
pressure.

.3

Replace bars which develop cracks or splits.

3.2

PLACING REINFORCEMENT
.1

Prior to placing concrete, obtain Engineer's approval of reinforcing steel and position.

END OF SECTION
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Do cast-in-place concrete work in accordance with CAN/CSA-A23.1, and testing in
accordance with CAN/CSA-A23.2, except where specified otherwise.
CERTIFICATES

.1

Provide certification that mix proportions selected will produce concrete of specified
quality and yield and that strength will comply with CAN/CSA-A23.1, and that mix
design is adjusted to prevent alkali aggregate reactivity problems.

2

Products

2.1

MATERIALS
.1

Portland cement: to CAN/CSA-A5.

.2

Supplementary cementing materials: to CAN/CSA-A23.5.

.3

Water: to CAN/CSA-A23.1.

.4

Aggregates: to CAN/CSA-A23.1, Coarse aggregates to be normal density.

.5

Air entraining admixture: to CAN3-A266.1.

.6

Chemical admixtures: to CAN3-A266.2. Engineer to approve accelerating or set
retarding admixtures during cold and hot weather placing.

.7

Shrinkage compensating grout: premixed compound consisting of non-metallic
aggregate, Portland cement, water reducing and plasticizing agents.
.1

Compressive strength: 30 MPa at 28 days.

.8

Curing compound: to CAN/CSA-A23.1, Type 1-D with fugitive dye.

.9

Concrete reinforcement: to Section 03200 Concrete Reinforcement.
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CONCRETE MIXES
.1

Except where indicated or specified otherwise, provide concrete mix as follows:
.1 Cement: use Type 10 Portland cement for surface works, Type 50 Portland
Cement for underground works.
.2

Minimum compressive strength at 28 days: 30 MPa.

.3

Minimum cement content: 315 kg/m3 of concrete.

.4

Nominal size of coarse aggregate: 20 mm.

.5

Slump at time and point of discharge: 25 to 80 mm.

.6

Air content: 5 to 8%.

.7

Maximum water cement ratio: 0.45.

.2

Do not change concrete mix without prior approval of Engineer. Should change in
material source be proposed, new mix design to be approved by Engineer.

.3

Concrete placed after September 30, shall attain the specified strength in 7 days.

.4

The strength level of 30 MPa shall be considered to be achieved if the averages of all
sets of 3 consecutive tests equal or exceed the specified strength and no individual
strength test is more than 5 MPa below specified strength.

3

Execution

3.1

WORKMANSHIP
.1

Obtain Engineer's approval before placing concrete. Provide 24 h notice prior to
placing of concrete.

.2

Ensure reinforcement and inserts are not disturbed during concrete placement.

.3

Prior to placing of concrete obtain Engineer's approval of proposed method for
protection of concrete during placing and curing in adverse weather.

.4

Maintain accurate records of poured concrete items to indicate date, location of pour,
quality, air temperature and test samples taken.

.5

In locations where new concrete is dowelled to existing work, drill holes in existing
concrete. Place steel dowels of deformed steel reinforcing bars and pack solidly with
shrinkage compensating grout to positively position and anchor dowels.

.6

Do not place load upon new concrete until authorized by Engineer.
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FINISHING
.1

Finish concrete in accordance with CAN/CSA-A23.1.

.2

Rub exposed sharp edges of concrete with carborundum to produce 3 mm radius edges
unless otherwise indicated.

3.3

JOINT FILLERS
.1

3.4

Locate and form isolation joints as indicated. Install joint filler in accordance with
ASTM D1751.
FIELD QUALITY CONTROL

.1

A qualified testing laboratory shall be engaged and paid for by the Owner to perform
all quality control tests. Copies of test results shall be sent directly to the Contractor.

.2

Sampling
.1 Samples of concrete shall be obtained in accordance with CSA Test Method
A23.2-1C for Sampling Plastic Concrete.

.3

Test Cylinders
.1 Test cylinders shall be made and stored in accordance with CSA Test Method
A23.2-3C for making and curing concrete Compression and Flexural Test Specimens.
.2 Not less than one strength test shall be made from samples from each 100 m3 of
concrete placed, and in no case shall there be less than one test from each day's pour.
.3 Each strength test shall consist of three test cylinders, one tested at 7 days and two
at 28 days. All test cylinders representing concrete placed after September 30 shall be
tested at 7 days.
.4 Compressive strength of test cylinders shall be in accordance with CSA Test
Method A23.2-9C Compressive Strength of Cylindrical Concrete Specimens and shall
be the average of the strengths of the test cylinders tested at the same age.
.5 The strength level of the concrete shall be considered satisfactory if the averages
of all sets of three consecutive strength tests for the concrete are equal to or exceed the
specified strength and no individual strength test is more than 5 MPa below the
specified strength.
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Air Content
.1 Air content determinations shall be made in accordance with CSA Test Method
A23.2-7C, Air Content of Plastic Concrete by the Volumetric Method.
.2 During construction startup, every load or batch of concrete shall be tested until
such time as satisfactory control of the air content has been established. Air content
test taken with the test cylinders will be sufficient once satisfactory control has been
established.
.3 Whenever a test falls outside the specified limits the testing frequency shall revert
to one test per load or batch until such time as satisfactory control is re- established.

.5

3.5

Slump
.1

Slump tests made in accordance with CSA Test Method A23.2-5C.

.2

Slump of Concrete, shall be made in conjunction with each strength test.

FAILURE TO MEET TEST REQUIREMENTS
.1

Strength
.1 In the event that the concrete tested in accordance with these specifications fails
to meet the strength requirements, the Engineer shall have the right to require any one
or all of the following at no additional expense to the Owner.
.1

Change the concrete mix proportions for the remainder of the work.

.2 Core the portions of the work in question and test in accordance with CSA
Test Method A23.2-14C, Obtaining and Testing Drilled Cores For Compressive
Strength Testing.
.3 Replace the concrete, represented by the tests, with concrete which meets
these specifications.
.2

Air Content
.1 If the measured air content falls outside the limits specified, a check test shall be
made immediately on another portion of the same sample. In the event of a second
failure, the load of concrete shall not be used for construction.
.2 Where deemed necessary, the Engineer will test hardened concrete for air content
and spacing factor by the linear traverse method, ASTM Designation C457, Modified
Point- Count Method, Air-Paste Ratio Method of Calculation. Concrete tested by this
method using a magnification of 60X and found to have a spacing factor greater than
0.2 mm will be rejected, and complete replacement of the work will be required.
.3 Linear traverse testing cost will be borne by the Contractor, if the concrete is
proven defective.
.4 Linear traverse testing costs will be borne by the Owner when the concrete is
proven to meet the above requirements.
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Slump
.1 If the measured slump falls outside the limits specified, a check test shall be made
immediately on another portion of the same batch. In the event of a second failure the
Engineer may refuse to permit the use of the batch.

3.6

REPAIR
.1

Repair defective areas while concrete is still plastic, otherwise wait until curing is
complete.

.2

Where directed, remove defective work and replace with new concrete.

.3

Where directed, grind off high surface irregularities.

3.7

COLD WEATHER REQUIREMENTS
.1

When the atmospheric temperature is lower than 5C, all aggregates and water shall be
preheated.

.2

When depositing concrete at freezing or near freezing temperatures, the concrete shall
have a temperature of between 10C and 30C and shall be maintained at a temperature
of at least 10C for 3 days.

.3

If hot water is used in mixing, the water and aggregates shall be mixed for 1/2 minute
prior to adding the cement.

.4

If a temperature of 10C cannot be maintained for 3 days after placing, concrete placing
shall cease.

.5

Calcium chloride not exceeding 2% by weight of Portland Cement may be used in
concrete, if approved by the Engineer. Calcium chloride shall not be used with Type
50 Portland Cement.

3.8

HOT WEATHER REQUIREMENTS
.1

When the atmospheric temperature is higher than 23 C, the concrete temperature at the
time of placing shall not exceed 30 C.

.2

In the event this limit is exceeded, the concrete operations shall be suspended until the
constituent materials of the concrete are cooled.

Town of Slave Lake

3.9

03300
Cast-In-Place Concrete
Page 6

RETEMPERING
.1

Concrete shall not be retempered if test values are within specifications at the time of
delivery to the site.

.2

Concrete may be retempered at the job site with water and/or air entraining agent if the
following requirements are met:
.1 Mixing time after the admixture or water has been introduced shall not be less
than 3 minutes at mixing speed.
.2 Total mixing and agitating time for the load shall not exceed 90 minutes or 300
revolutions of the drum.

END OF SECTION

