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1.0.0 PRELIMINARY PROCEDURES 
 
1.1.0 DEFINITIONS 
 

In these design standards, unless the context otherwise requires, the following words shall have 
the meaning hereinafter assigned to them. 

 
.1 "Applicant" shall mean a person or corporation who has applied for approval of a 

proposed subdivision or to service an existing parcel of land, whether as the owner or an 
agent for the owner of the land included therein. 

 
.2 "Town Engineer" or his authorized representative shall mean a Town employee who for 

the time being is acting for the Town in their respective positions, or any person 
engaged by the Town to act for the Town. 

 
.3 "Consulting Engineer" shall mean the professional engineer retained by the Applicant to 

be responsible for the design, layout and supervision of installation, preparing record 
drawings and performing those duties in connection with the provision of Municipal 
Services as set out in these design standards.  The Consulting Engineer must be 
licensed to practice in the Province of Alberta. 

 
.4 "Contractor"  shall mean any person, persons or corporation which shall undertake the 

installation of Municipal Services on behalf of either the Applicant or the Town. 
 

.5 "Developer":  shall mean the person or entity that has executed a Development 
Agreement with the Town, in which Agreement the Developer has undertaken to comply 
with the specified technical standards and requirements of the Town. 

 
.6 "Developer's Responsibilities":  any specification statement referring to acts to be 

performed or materials to be furnished by the Applicant, Consulting Engineer or 
Contractor shall be construed to be directed to the Developer, who shall in turn ensure 
that the acts are performed or materials are furnished by the Applicant, Consulting 
Engineer or Contractor.  The Developer shall be responsible to the Town for compliance 
with the Design Specifications by his Contractor. 

 
.7 "Municipal Improvement":  is any addition or modification or proposed addition or 

modification to a service or facility the Town of Calmar will ultimately be responsible for. 
 These include, but are not necessarily limited to, watermains, sewers, roadways, 
walkways, park areas, signs, street lights and fencing. 

 
.8 "Municipal, Municipality or Town" shall refer to the Town of Calmar. 
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1.2.0 GENERAL 
 
1.2.1 Development Brief: 
 

Development of new areas requires the subdivision of land in accordance with procedures and 
requirements set out in the Planning Act.   The Town desires to be kept informed in regard to 
the proposed  development.  To this end, the Developer is requested to present his Development 
Brief to the Town Engineer at an early stage so that the proposal can be reviewed and 
commented on prior to giving approval in principle of the subdivision development. 

 
1.2.2 Developer's Engineer: 
 

The Developer shall engage a qualified Professional Engineer to undertake all phases of 
engineering, including conceptual design, detailed design, general engineering, construction 
inspection and preparation of record drawings, for the proposed development.  Such engineer 
shall design these services in accordance with accepted engineering practices and to achieve or 
exceed the minimum standards as set out herein or established by government bodies.  All 
plans and documents shall utilize the Standard Metric System of Units (SI). 

 
1.2.3 Development Proposal: 
 

Prior to any development taking place, the Developer shall submit a development proposal to 
the Town.  The proposal should include all pertinent information as to standards of construction, 
anticipated types of development, requirements for capacity of water mains, sewer mains, 
roadways, street patterns, utility easements and other significant aspects relating to the 
proposed development. 

 
The development proposal shall include drawings at a scale of 1:1000 m or 1:2000 m of the 
proposed development outlining the concept of lots, blocks and street patterns.  The following 
information shall be included on one or more copies of the above drawings: 

 
1. Preliminary subdivision plan. 
2. Lot grading plan. 
3. Contours of existing land surface relative to geodetic elevation datum. 
4. Location and size of water mains. 
5. Location and size of sanitary sewer mains, liftstations and the like. 
6. Location and size of storm sewer mains, and storm water management facilities 
7. Curb face to curb face road widths. 
8. Impact of Servicing requirements on existing facilities.  
9. Any other information that the Developer considers necessary to aid the Town in 

assessing and considering the proposed development. 



 GENERAL CONDITIONS AND PROCEDURES Section 1  
 

 
 Page 1-3 

1.2.4 Overall Layout 
 

.1 Overall Design: 
 

      The overall design shall conform to the Master Water, Sewer, Drainage Plans and 
Transportation concepts of the Town, as well as the General Municipal Plan and the 
Land Use Bylaw. 

 
.2 Overall Development of the Town: 

 
The proposed development shall be laid out and designed having regard to the overall 
development of the Town and possible future expansion of abutting areas.  Tie-ins of 
proposed local improvements into existing development shall not create overloads on 
existing services. 

 
The inclusion of oversize services to provide sufficient capacity for future developments 
shall be carried out at the expense of the Developer or as specially agreed to in the 
Development Agreement. 

 
.3 Layout Concepts 

 
The concepts of layout such as size of lots, widths of rights-of-way for traffic and other 
services, park reserves, densities and zoning, should be approved in principle by the 
Town prior to submission of detailed plans, in order that any necessary or desirable 
revisions can be incorporated without requiring major changes. 

 
  .4 Curves on Roads: 
 

Subdivisions requiring curves on roads should reflect right-of-ways boundaries with the 
same curves or sufficient size corner cut-offs to accommodate the curves as well as 
utilities and municipal services required to be installed in the boulevard. 

 
.5 Right-of-ways and Easements: 

 
Rights-of-way and/or easements shall be provided for all utilities not located on streets, 
lanes, or utility lots, including rights-of-way for back of lot drainage, ditches or 
watercourses accommodating surface runoff and shallow utilities. 

 
1.2.5 Municipal Services 
 

.1 Servicing Regulations: 
 

The type and extent of servicing shall be in accordance with the development agreement 
and the "Approved" plans, specifications and regulations for each municipal 
improvement. 
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.2 Service Connections: 
 

For sanitary, water, and where applicable, storm, services connections will be extended 
1.85 metres into the lot. For power, telephone and cable T.V., service connections, 
shall be installed underground from the mains to 3.0 metres into the lot. 

 
.3 Canada Post Mailboxes 

 
The location of Canada Post's "Superboxes" shall be co-ordinated with Canada Post by 
the Developer. 

 
1.2.6 Existing Improvements 
 

.1 Connections to Existing Facilities: 
 

The Developer shall file a request for a connection to existing facilities with the Town at 
least 48 hours prior to starting work on this connection.  In the event existing services 
must be cut off, the Developer will notify all affected customers of this fact.  The 
developer must have all material, equipment and labour on hand as necessary to 
complete this connection in the shortest possible time before he will receive approval to 
make this connection.  Depending upon the length of service interruption, the Developer 
may have to provide temporary services to the affected customers. 

 
.2 Interference with Existing Services: 

 
Any of the services to be installed by the Developer shall be installed in such a manner 
as to least interfere with existing services.  Any additional cost incurred by the Town on 
account of the installation of services by the Developer shall be the sole responsibility of 
the Developer. 

 
.3 Temporary Closing of Roads; 

 
In the event that a road must  be partially or fully closed for a crossing or connection, 
the Developer shall provide all detours, signs, flagmen, barricades, etc. necessary to 
provide for the orderly control of traffic around the construction area.  The Town must 
be notified at least 48 hours in advance of any road closures and appropriate permits 
obtained by the Developer, from the Town Engineer. 

 
.4 Road Crossings: 

 
Any existing facilities disturbed during construction shall be returned as a minimum 
requirement to their original condition.  Where it is necessary to excavate an existing 
road or lane for the purpose of providing an open trench crossing (for a water or sewer 
main, gas main, telephone cable, etc.) such excavation must be backfilled with 
compacted sand and/or gravel material to the satisfaction of the Town Engineer.  
Compaction shall be minimum 95% Standard Proctor Density.  The Developer shall be 
responsible to repair any trench settlements which may occur within two years from 
installation of the service. 
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.5 Standards: 
 

The standards outlined herein are intended to be the minimum standards. Where 
conditions dictate and good engineering practice requires higher standards than those 
indicated, they shall be incorporated into the design.  It shall be the Developer's 
responsibility to develop the subdivision in accordance with standards which are 
acceptable to the Town and which conform to good engineering and construction 
practices.  If a relevant government body or approval agency has approved standards 
which exceed the Town's minimum standards, the higher standards shall prevail.  
Generally, no departure from these design standards shall be permitted except with the 
written  approval of the Town Engineer (see Section 1.3.2.3). 

 
.6 Materials: 

 
Materials installed within the subdivision shall be tested to confirm compliance with the 
most recent standard of either AWWA, ASTM, or CSA. 

 
1.3.0 GENERAL CONDITIONS 
 
1.3.1 Scope 
 

1. These design standards shall apply to the design and installation of Municipal Services 
within the Town of Calmar.  They apply to the design and installation of storm and 
sanitary sewers, watermains and roads, together with their respective connections and 
appurtenances and any other services which are required to be designed and/or 
installed. 

 
2. These design standards do not cover the design or installation (other than alignment) of 

street lighting, ornamental lighting, power, gas, telephone and television services, but 
do include coordination with the various utility companies. 

 
3. The Standard Drawings as referred to in various sections shall form an integral part of 

these design standards. 
 
1.3.2 Design Standards 
 

.1 The following design standards shall apply to all or any of the respective services: 
 

Section 1: General Conditions and Procedures 
Section 2: Preparation of Engineering Drawings 
Section 3: Water Distribution System 
Section 4: Sanitary Sewerage System 
Section 5: Storm Drainage System 
Section 6: Sewer and Water Service Connections 
Section 7: Roads 
Section 8: Landscaping 
Standard Drawings 
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.2 All services shall be designed and installed as detailed in the above mentioned design 
standards and according to the procedure as set out in this section. 

 
.3 No departure from these design standards shall be permitted except with the written 

approval of the Town Engineer.  The Town Engineer may give verbal approval to 
revisions which he considers to be sufficiently minor.  A Change Order shall be issued 
by the Developer and approved by the Town to record such revisions. 

 
.4 The performance and responsibilities of all parties and persons carrying out the 

installation of services shall be as set out in Section 1:  General Conditions. 
 
1.4.0 PROCEDURE 
 
1.4.1 Engineering Design 
 

.1 The Applicant shall retain a Consulting Engineer who shall be responsible for the design 
and preparation of drawings and specifications for all services (except lighting, 
telephone natural gas, cable T.V. and power) as required within the Town of Calmar.  
These services shall be designed in accordance with the Minimum Design Standards for 
Development. 

 
.2 The Design Drawings shall show all existing and proposed services.  It shall be the 

Consulting Engineer's responsibility to coordinate with the utility companies to establish 
the location of their existing and proposed services. 

 
1.4.2 Submission of Engineering Design 
 

.1 Upon completion of the Design Drawings, the Consulting Engineer shall submit to the 
Town Engineer, together with two complete sets of plans and specifications for the 
proposed project, the following: 

 
       a) calculations of sanitary and storm sewer capacity and pipe loading, where these 

services are to be installed; 
 

b) water distribution analysis as specified in Section 3; 
 

c) a print of the registerable plan of the subdivision (if not already supplied by the 
Applicant). 

 
.2 All proposed streets shall be named on the drawings, names to have been approved by 

the Town prior to the submission of drawings. 
 

.3 The Consulting Engineer shall bring to the attention of the Applicant and the Town the 
need for any rights-of-way outside the subdivision which the Applicant may have to 
obtain. 

 
.4 The Consulting Engineer shall bring to the attention of the Applicant and the Town the 

need for any oil and gas pipeline Crossing Agreements which the applicant may have to 
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obtain. 
 
1.4.3 Preliminary Design Review 
 

.1 All design drawings and specifications and relevant data shall be reviewed by the Town 
Engineer.  Any revisions requested by the Town Engineer shall be incorporated in the 
final design drawings. 

 
1.4.4 Final Design Review 
 

.1 Upon completion of all revisions, the Consulting Engineer shall submit four sets of 
Contract Drawings to the Town Engineer for review.  The Town's review of the Contract 
Drawings is only for general compliance with the Town's Development standards as 
detailed in this document.  Review certification does not, in any manner, imply approval 
of the technical aspects of the reviewed design. 

 
.2 Upon completion of design review, the Town Engineer shall certify the drawings and 

return one set to the Consulting Engineer. 
 

.3 No work will be started within any parcel of land or on any of the services to be 
provided by the Applicant until the Town has certified the Contract Drawings, the 
subdivision approved and the Development Agreement Executed. 

 
1.4.5 Right-of-Way Documents 
 

.1 Where easement or right-of-way documents are deemed necessary, they shall be 
prepared and registered at Land Titles by a registered Land Surveyor at the Applicants 
expense. 

 
1.4.6 Oil and Gas Pipeline Crossing Agreements 
 

.1 Where oil and gas pipeline Crossing Agreements are deemed necessary, they shall be 
obtained from the pipeline owner at the Applicants expense. 

 
.2 It is the responsibility of the Applicant to complete a title search with the ERCB (Energy 

Resources Conservation Board) to determine the existence of any pipelines in use or 
abandoned. 

 
1.4.7 Construction Approval 
 
  .1 Upon receipt of Certified Contract Drawings and Specifications, the Applicant may 

proceed to install Municipal Services subject to: 
 

a) Satisfactory execution of Development Agreement or a Development Permit if 
applicable. 

b) Subdivision Approval. 
c) Obtaining appropriate Municipal, Provincial and Federal Permits (e.g. Alberta 

Environment Permit to Construct, Water Resources Permit to Discharge, etc.) 
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.2 A copy of all approved drawings and specifications shall be maintained at the 
construction site during the installation of services. 

 
.3 Underground subdivision services shall not be permitted to operate as part of existing 

Municipal Services until the respective subdivision services have been inspected, tested 
and approved in writing by the Town Engineer.  This is generally upon receipt of an 
approved Construction Completion Certificate by the Developer from the Town (see 
Section 1.4.12). 

 
1.4.8 Engineering Supervision 
 

.1 The Consulting Engineer shall be responsible for the layout, inspection and approval of 
materials and the supervision of installation of all services which are the responsibility of 
the Applicant.  The Consulting Engineer or his authorized representative shall have a 
presence at all times on site during the installation of services. 

 
  .2 The Consulting Engineer shall be responsible for maintaining field surveys from which 

services not the responsibility of the Applicant may be installed if such installations are 
to be made before the acceptance of work being done by the Applicant. 

 
.3 In addition to supervision carried out by the Consulting Engineer, the Town Engineer 

may periodically inspect the work and assist in coordinating the subdivision works with 
any related Municipal works. The Town Engineer shall bring the use of any 
unacceptable materials or practices to the attention of the Contractor and/or the 
Consulting Engineer.  If remedial action is not taken to the satisfaction of the Town 
Engineer, he may order the work to cease. 

 
.4 If the Consulting Engineer wishes to make any changes in design either before or during 

the execution of the work, he shall first submit a marked print showing proposed 
revisions to the Town Engineer.  If approval is granted for revision, the original drawing 
shall be immediately revised and new prints issued.  These two operations may be 
carried out simultaneously. 

 
1.4.9 Survey Control System 
 

.1 The Developer shall provide a survey control system within and adjacent to the 
subdivision.  The survey control system shall consist of survey monuments of a design 
mutually acceptable to both the Town and Alberta Forestry, Lands and Wildlife.  The 
survey monuments shall be placed so as to be intervisible between adjacent pairs and 
spaced approximately 300 metres apart.  Measurements shall be made between 
monuments and connection shall be made to existing geodetic monuments to not less 
than third order specifications as defined by the Geodetic Survey of Canada, to establish 
vertical and horizontal coordinates based on a three degree transverse mercator 
projection.  The Town and Alberta Forestry, Lands and Wildlife shall be provided with 
the survey measurements, to the satisfaction of the Director of Surveys, Alberta 
Forestry, Lands and Wildlife, for the survey control system. 

 
The Developer shall undertake to preserve all existing and new monuments and should 
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it be necessary to destroy a monument, the Developer shall establish a new one in lieu 
thereof and provide the Town and Alberta Forestry, Lands and Wildlife with survey 
measurements for it to the satisfaction of the Director of Surveys. 

 
Any legal pins disturbed or removed during construction must be replaced prior to Final 
Acceptance by the Town.  The Developer shall supply certificate from a registered legal 
surveyor that all lot and corner pins are intact. 

 
1.4.10 Testing 
 

.1 It shall be the responsibility of the Consulting Engineer to ensure that the Contractor 
disinfects and tests all watermains and tests all sewers prior to the acceptance by the 
Town.  The Town Engineer shall be advised at least 48 hours prior to any testing and 
may witness the test.  The results of all tests shall be submitted to the Town for their 
review. 

 
1.4.11 As-Built Drawings 
 

.1 Within two months of completion of all services to be installed, the Consulting Engineer 
shall deliver "as-built" drawings to the Town Engineer, in a reproducible format. 

 
1.4.12 Municipal Acceptance 
 

.1 Upon satisfactory completion of the project and after all the deficiencies have been 
corrected, the Town Engineer shall issue a Construction Completion Certificate to the 
Applicant, notifying: 
a) Acceptance of the work by the Town; 

  b) Commencement date of maintenance period. 
 

.2 The applicant shall be responsible for, at his own expense to remedy any defect, fault of 
deficiency in the completed works during a twenty-four (24) month maintenance period. 
 Normally the maintenance period shall commence from the date of issuance of the 
Completion Certificate. 

 
.3 Upon completion of the maintenance period and after final inspection and correction of 

all deficiencies thereof, a Final Acceptance Certificate will be issued by the Town 
Engineer. 

 
1.4.13 Building Permits 
 

.1 No building permits shall be issued until the subdivision plan is registered, all essential 
services have been provided, completed and inspected as specified in the Development 
Agreement or Development Permit, and underground utility services record drawings 
have been submitted and accepted by the Town Engineer.  An exception may be 
considered for the construction of a "show home". 

 
 END OF SECTION 1 
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PART 1 - DESIGN DRAWINGS 
 
1.1.0 SCOPE 
 

.1 The following specification shall govern the preparation of Engineering Drawings for all 
Municipal Services. 

 
1.2.0 DRAWING SIZE, MATERIAL AND BASIC LAYOUT 
 

.1 The Standard Drawing size of 559 mm x 864 mm (22" x 34") will be used. 
 

.2 Originals shall be prepared in ink on mylar base. 
 

.3 Use plan profile sheets with profile at bottom of sheet.  Leave enough clear space in the 
lower part of plan for title block and legend. 

 
.4 The plan shall not extend onto the profile section of the drawing.  All profiles must be 

on the profile section of the drawing. 
 
1.3.0 SCALES 
 

Overall plans 1:1000 
Plan/Profile   Horizontal 1:500 m Vertical 1:50 m 
Cross Sections  Horizontal 1:100 m Vertical 1:50 m 

 
1.4.0 DRAWING TECHNIQUE 
 

.1 Points of drawing technique that are significant to the preparation of drawings are as 
follows: 

 
a) Care in ensuring balanced distribution of detail throughout the drawing. 

 
b) Letters and figures shall be clearly legible, 2 mm size or larger (Leroy or 

equivalent), well spaced, properly formed and proportioned. 
 

c) Lines shall be uniform in weight and density. 
 

d) Dimensioning of a drawing is extremely important and should be such that it 
will not be misinterpreted.  Dimensions should be given from an iron pin, lot 
line, chainage station, a centre line or any other reference that can be readily 
established.  All dimensions shall be in SI System.  (Standard Metric System at 
Units). 

 
e) Any computer drafting shall be submitted in AutoCAD format compatible with 

the Town's current version. 
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1.5.0 GENERAL REQUIREMENTS FOR ALL SERVICES 
 

.1 Elevations shall be relative to the Alberta Survey Control system.  The reference Alberta 
Survey Control Monument (ASCM) and elevation shall be shown on the design drawing. 

 
.2 Where there is more than one profile, clearly identify each. 

 
.3 A north arrow, adjacent lots and plan numbers, street names, and the legal description 

of the parcel being subdivided, shall be shown on the drawings.  In general the north 
arrows should be orientated towards the top of the plan. 

 
1.6.0 OVERALL PLANS 
 

The following overall plans shall form a part of the whole design drawing set. 
 
1.6.1 Cover Sheet 
 

This will show the name of the subdivision, stage and year of development and names of the 
developer and consulting engineer. 

 
1.6.2 Index Plan 
 

This plan will be prepared on a scale of 1:1000 or a reduction thereof to fit the standard size 
sheet and will indicate that portion of the street which relates to a particular plan/profile sheet. 

 
1.6.3 Road, Sidewalk and Walkway Plan 
 

This plan will be drawn to a scale of 1:1000 and will indicate all locations and widths of roads, 
sidewalks and walkways, and locations of catch basins shall be shown. 

 
1.6.4 Lot Grading Plan 
 

An overall plan shall be drawn to a scale of 1:1000 and will indicate the original contours, 
proposed finished lot corner elevations at back corners of the lot, proposed top of curb 
elevations at front corners of the lot, proposed lot grades, sewer connection inverts, directions of 
surface drainage flows,  hydrants, street lighting standards, pedestals, transformers catchbasins, 
manholes and super mailbox locations. 

 
Individual lot grading plans in 210 mm x 280 mm (82" x 11") format summarizing the above 
mentioned information, required for each lot prior to issuance of a Building Permit.  See 
Standard Drawing No. 1 for required format. 

 
1.6.5 Landscaping Plan 
 

The landscape plan shall be drawn to a scale of 1:000 and shall utilize the Road, Sidewalk and 
Walkway Plan as a base.  This plan shall identify areas to be seeded or sodded, location of and 
name of all trees and shrubs, location of planting beds and any park furniture or playground 
equipment being installed. 
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1.6.6 Sanitary Sewer, Storm Sewer and Watermain Overall Plan 
 

This plan will be drawn to a scale of 1:1000 and will indicate the alignments and locations of 
mains, size of mains, direction of flows and locations of appurtenances.  All manholes, fire 
hydrants and water valves shall be numbered to conform to the Town's numbering system. 

 
1.6.7 Power, Gas, Telephone and Cablevision 
 

This plan shall be drawn to a scale of 1:1000 and will indicate the alignments of power, gas, 
telephone and cablevision. 

 
1.7.0 DETAILED PLAN/PROFILE 
 

.1 Generally all underground services and surface improvement profiles shall be shown on 
the same drawing. 

 
.2 The following information shall be included on the detailed plan/profile drawings. 

 
1.7.1 Water 
 

.1 Show the location of hydrants, valves, tees, crosses, and other fittings tied to the 
nearest iron pin. 

 
.2 Show the offset of the main from the property line and locate the end of the main to the 

nearest iron pin. 
 

.3 Indicate extent of work required in making connections to existing watermains. 
 

.4 Indicate the size, type, class of pipe and class of bedding on the plan. 
 

.5 A profile of the watermain shall be required showing invert elevations at all grade 
changes.  Storm and sanitary mains shall also be shown on this profile. 

 
.6 Valves and fire hydrants to be numbered to conform to Town standards. 

 
1.7.2 Requirements for Sanitary and Storm Sewer 
 

The following information shall be shown on the profile: 
 

.1 Size, type, class of pipe and class of bedding. 
 

.2 Sewer profiles shall be drawn showing length and percent grades between manholes. 
 

.3 Invert elevations at both inlet and outlet of manholes. 
 

.4 Pipe capacity and calculated 5 year flow for storm sewer. 
 

The following information shall be shown on the plan: 
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.5 Tie location of manholes, cleanouts, and other appurtenances to property lines. 
 

.6 Pipe offsets from property  line. 
 

The following additional information shall also be shown on an appropriate part of the drawing: 
 

.7 Manholes shall be numbered in accordance with Town standards. 
 

.8 Where the sanitary sewer or water and storm sewer are to be installed in a common 
trench, detail a typical cross section showing distance between pipes, class of pipe and 
bedding. 

 
1.7.3 Requirements for Roads 
 

.1 Both plan and profile must be tied to an iron pin, preferably near or at 
0 + 00 chainage.  Alternatively, the plan may be referenced to the cadastral coordinate 
system with appropriate ties to Alberta Survey Control Monuments (ASCM) for layout 
purposes. 

 
.2 Show the road width and the curb offsets measured from the property line to the curb 

face. 
 

.3 Chainages of the BC and EC of horizontal curves shall be shown together with the delta 
angle, radius, tangent length and arc length for each curb.  If the plan is referenced to 
the cadastral coordinate system, coordinates shall be provided for the BC, EL and CC of 
each curve. 

 
.4 The percent grade to two decimal places shall be shown on the profile together with the 

following information on vertical curves. 
 

a) The chainage coordinate and elevations of BVC, EVC and PVI; 
 

b) K valve of vertical curve; 
 

c) The length of vertical curve; 
 

d) The elevation and chainage of the low spot of sag curves, or the high spot of 
crest curves. 

 
.5 Road profiles shall show the centreline pavement elevations. 

 
.6 The profile shall be shown at true centreline length and projected above or below the 

plan in as close relationship as possible. 
 

.7 Locate catch basins (using road chainage) and show leads between the catch basin and 
the mainline manhole. 

 
.8 Cross section showing pavement structures. 



 PREPARATION OF ENGINEERING DRAWINGS Section 2  
 

 
 Page 2-5 

PART 2 - AS-BUILT DRAWINGS 
 
2.1.0 SCOPE 
 

.1 This procedure pertains to the as-built drawings of the following services:  storm and 
sanitary sewers, watermains, roads, curbs, sidewalks, culverts and other miscellaneous 
permanent structures. 

 
2.1.1 General 
 

.1 The as-built drawings shall clearly show the location of all services as installed using 
offsets from survey pins. 

 
.2 On as-built drawings submitted to the Town, the following information shall be included 

on each drawing.: 
 

a) Date of completion; 
 

b) Name of Contractor; 
 

c) Date on which 'as-built' details were added. 
 

.3 The as-built drawings (mylars and two sets of prints) are to be submitted to the Town 
Engineer within two (2) months of the installations. 

 
2.2.1 Storm and Sanitary Sewer 
 

.1 Size, pipe material, pipe class and location of mains; 
 

.2 Location of manholes, cleanouts, and other appurtenances numbered in accordance 
with the Town's number system. 

 
.3 Grades, lengths and inverts of mains. 

 
.4 Pipe capacity and calculated 5 year flows for each section of storm pipe. 

 
.5 Design calculations for storm and sanitary sewer flows to be submitted to the Town. 

 
2.2.2 Water 
 

.1 Size, type and location of pipe; 
 

.2 Location of valves, tees, hydrants and other appurtenances number in accordance with 
the Town's number system. 

 
.3 Profile of pipe. 

 
.4 Design flow calculations to be submitted to the Town. 
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2.2.3 Road, Curb, Sidewalks 
 

.1 Location of curbs, sidewalks and elevations of curbs; 
 

.2 Lip of gutter profiles for each curb; 
 

.3 End of curb, sidewalks and pavement; 
 

.4 Type of road structure. 
 
2.2.4 Water and Sanitary Service Connections 
 

.1 A table on each plan/profile drawing shall be prepared giving the following information 
with respect to service connection: 

 
a) Lot number; 

 
b) Distance of service saddle from the downstream manhole; 

 
c) Invert elevation of sanitary service at property line; 

 
.2 The service connection provided to each lot shall be shown on the plan and the location 

referenced to the property lot corner. 
 
2.2.5 Individual Lot Plans 
 

.1 Individual lot plans, as shown in Standard Drawing Number 1, shall be submitted for 
each lot.  Lot plan shall be in 210 mm x 280 mm (82" x 11") format. 

 
 
 END OF SECTION 2 
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3.1.0  DESIGN REQUIREMENTS 
 
  .1 The minimum size of distribution main shall be 150 mm diameter for single family 

residential, 200 mm for multi family development and 250 mm for 
industrial/commercial.  100 mm diameter watermains may be allowed in cul-de-sacs 
upon approval of the Town Engineer.  Oversizing may be required by the Town. 

 
  .2 P.V.C. Pipe shall be used and the value of "C" in the Hazen-Williams formula shall be 

140. 
 
  .3 Per capita consumption shall be: 

Average Daily Demand - 454 L/person/d 
Maximum Daily Demand - 1.8 x Average Demand 
Peak Hourly Demand  - 3.0 x Average Demand 

 
  .4 The design population shall be the ultimate for the area under consideration.  (See 

Section 4.1.1 for population densities). 
 
  .5 An analysis shall be made for Peak Hour Demand and mains shall be sized such that 

there will be a minimum residual pressure of 275 kPa (40 psi) at ground level at any 
location in the system. 

 
  .6 Separate analysis shall be made for Maximum Demand plus Fire Flow. The residual 

pressure at any location at the ground level shall not be less than 140 kPa (20 psi). 
 
  .7 Fire Flow requirements shall be in accordance with the Insurer's Advisory Organization 

Standards, latest revision thereof.  Generally these are: 
 

Single Family Residential 3.64 m3/min. (800 igpm) 
Town Houses   5.45 m3/min. (1200 igpm) 
Apartments (walk-up)  9.10 m3/min. (2000 igpm) 
Schools   5.45 m3/min. (1200 igpm) 
Commercial    11.40 m3/min. (2500 igpm) 
Industrial   13.64 m3/min. (3000 igpm) 

 
  .8 Where the size of the area to be developed warrants, or if required by the Town, a 

network analysis shall be carried out and all relevant information shall be submitted 
with the design documents. 

 
3.2.0 WATERMAINS 
 
3.2.1 Watermain - Material 
 
  .1 Pipe for the watermain shall conform to the following: 

i) Polyvinyl Chloride (PVC)Class 1035 (150) DR 18 A.W.W.A. pressure pipe  
 
  .2 Rubber rings for the couplings shall conform to A.S.T.M. D1869, latest revision thereof. 

 Control lubrication of pipe joints to prevent taste and odour concerns. 
 



 WATER DISTRIBUTION SYSTEM Section 3  
 

 
 Page 3-2 

.3 Cast iron fittings shall be in accordance with A.W.W.A. Specification C110, latest 
revision thereof and shall be cathodically protected.  Cast iron tees, elbows and crosses 
will only be allowed if the fitting is not readily available in moulded P.V.C. 

 
.4 Polyvinyl Chloride (PVC) moulded fittings to CSA B137.2 (class 150). 

 
3.2.2 Watermain - Location 
 
  .1 Mains shall be installed to provide a minimum depth of 3.0 m to invert below final 

finished surface grade. 
 
  .2 Mains shall be located within the road right-of-way in accordance with the Roadway 

Cross Section Std. Dwg. No.'s T2 to T11. 
 
  .3 A minimum of 3 m separation shall be maintained between a watermain and any sewer 

main. 
 
  .4 The minimum requirement for pipe bedding shall be Class "B" bedding (Std. Dwg. No. 

U7). 
 
3.3.0 HYDRANTS 
 
3.3.1 Hydrant - Material 
 
  .1 Hydrants shall be either Canada Valve Darling Century or Concord as presently used in 

the Town of Calmar. 
 
  .2 Hydrants shall conform to A.W.W.A. Specification C502, latest revision thereof, and 

shall include the following supplementary requirements: 
a) four-section breakaway flange 
b) Stainless steel trim (nuts and bolts) 
c) compression type shut off 
d) designed for working pressure of 1035 kPa 
e) two 63 mm hose nozzles with Alberta Mutual Aid Thread 
f) one steamer port with 146 mm (5.745") outside major diameter, 142 mm 

(5.58") pitch diameter of threads, 114 mm (4.5") inside diameter, 4 threads 
per inch 

g) size 12 pentagon operating nut and caps, 33 mm (1 5/16") from tip to 
midpoint of flat base 

h) self draining hydrants 
i) a gravel drainage pit (min 0.5 m;)shall be provided at the bottom of the hydrant 
j) gate valve shall be provided on each hydrant lead 
k) all hydrants shall be painted Chrome Yellow. 
l) tops and nozzle caps painted in accordance with the NFPA colour coding 

system as outlined in Table 3.2 
m) 150 mm diameter riser barrel with a 125 mm bottom valve 

 
 
3.3.2 Hydrant - Location and Installation 
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.1 The maximum allowable spacing between fire hydrants shall be 150 m in single family 

residential areas, 120 m in multiple-family residential and school areas and 90 m in 
industrial/commercial areas. 

 
  .2 Hydrant locations shall be such that the distance to any building shall be not greater 

than 75 m. 
 
  .3 Hydrants on the distribution mains shall be installed: 
 

a) At the projection of property lines except: 
b) Where the hydrants are installed at the intersections, they shall be installed at 

the beginning of curb returns 
c) Where the hydrants are installed on a cul-de-sac, they shall be installed at the 

intersection of the cul-de-sac and adjacent collector roadway. 
 

.4 Hydrants shall be located to conform with curb and sidewalk design and shall be 
located as follows: 

 
a) Areas with no sidewalk - hydrant is to be no more than 2 m from back of curb. 
b) Areas with monolithic sidewalk - hydrant is to be no more than 0.75 m from 

back of walk. 
c) Areas with separate sidewalk - hydrant is to be no less than 1.0 m and no more 

than 1.8 m from back of curb. 
d) Hydrants shall be no closer than 0.30 m and no more than 3.0 m from back of 

curb. 
  

.5 Additional hydrants shall be installed at high value properties if deemed necessary by 
the Town. 

 
  .6 All hydrants shall be on a minimum of 150 mm feeder line.  Such feeder line shall be a 

maximum length of 7.5 metres from the main, otherwise a larger diameter line shall be 
considered. 

 
.7 Hydrants shall be installed in accordance with Standard Drawing Number U5 with the 

following requirements: 
 

a) Dirt flange to be no less than 100 mm and no more than 200 mm above final 
grade. 

b) Minimum 0.5 m; washed gravel drainage sump adjacent to hydrant base.  Top 
of sump to be 150 mm above hydrant drain holes and covered with 2 mm 
polyethylene sheet to prevent intrusion of clay or silt into the gravel. 

c) Cathodically protect with a 11 kg zinc anode. 
d) Paint top and nozzle caps in accordance with NFPA colour coding as outlined in 

Table 3.2. 
e) Paint hydrant number in 100 mm high block lettering. 
f) Place sign on hydrant to indicate if it is in service. 

 
3.4.0 VALVES 
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3.4.1 Valve - Materials 
 
  .1 Gate valves shall conform to A.W.W.A. Specification C500, latest revision thereof, and 

shall include the following supplementary requirements: 
 

a) Iron body. 
b) Bronze mounted with grade of bronze used completely resistant to 

de-zincification by water having a pH of 9.0. 
c) Operating pressure shall be 1,200 kPa. 
d) 51 mm square operating nut. 
e) Type 304 stainless steel stem for valves 250 mm and larger.  150 mm and 

200 mm valves may be supplied with either bronze or type 304 stainless steel 
stems. 

f) "O" - ring stem seal. 
g) To open by turning counter clockwise direction. 
h) Non-rising stem. 
i) Double-disc or solid wedge type. 
j) Resilient Seated 
k) External epoxy coating 
l) Stainless steel trim (nuts and bolts) 

 
3.4.2 Valve Boxes 
 
  .1 Valve boxes shall be a two section, bituminous coated, Type A, cast iron adjustable type 

complete with a cast iron lid.  An internal operating rod is not required. 
 
  .2 Valve boxes shall be of sufficient length to provide for adjustments of 300 mm in up or 

down direction. 
 
  .3 Valve box extensions shall be cast iron suitable for use with the valve boxes to be 

installed. 
 
3.4.3 Valve - Location 
 
  .1 Valves on the distribution mains shall be installed: 
 

a) At the projection of property lines at mid-block. 
b) At the projection of property lines at intersections. 

 
  .2 Distribution main valves shall be located such that during a shutdown: 
 

a) No more than one hydrant is taken out of service. 
b) No more than three valves are required to effect a shutdown. 
c) No more than one standard Town block is taken out of service by a shutdown. 
d) Valves shall be installed in accordance with Std. Dwg. No. U6. 

 
 
3.5.0 TRENCHING AND BACKFILLING 
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  .1 Trenching and Backfilling shall be done in accordance with Occupational Health and 

Safety Guidelines. 
 
  .2 Minimum trench width - outside diameter of pipe plus 450 mm. 
 

.3 Type B bedding as per Standard Drawing No. U7. 
 
  .4 Backfilling shall be carried out with selected native material in 300 mm layers to a 

minimum of 98% Standard Proctor Density. 
 

.5 Backfilling in existing hard surfaced areas shall be carried out with granular material in 
150 mm layers compacted to a minimum of 95% Standard Proctor. 

 
3.6.0 THRUST BLOCKS 
 
  .1 Thrust blocks shall be provided as per Std. Dwg. No. U8. 
 
3.7.0 DISINFECTION 
 
  .1 All the watermains shall be disinfected in accordance with A.W.W.A. Specification 

C651, latest revision thereof. 
 

.2 The Town shall be notified at least 24 hours prior to testing so they may witness the 
residual chlorine test and the sampling for the bacteriological test. 

 
.3 Minimum residual chlorine after 24 hours shall be 25 mg/L. 

 
.4 The line shall be flushed and the chlorine residual of the water being disposed 

neutralized prior to discharge. 
 

.5 The bacteria test results must be reviewed and approved by the Town Engineer prior to 
the waterline being placed into service. 

 
3.7.1 Testing 
 

.1 The Developer shall employ a CSA approved material testing firm to complete the tests 
as outlined in Table 7.2.  One copy of the results shall be submitted to the Town for 
their review. 

  .2 All watermains shall be tested in accordance with A.W.W.A. C603, latest revision 
thereof.  Hydrostatic test pressure shall be 1035 kPa (150 psi) or 1.5 times the normal 
operating pressure based upon the elevation of the lowest point in the main and 
corrected to elevation of the test gauge, for a period of two hours.  For P.V.C. pipe, the 
overall leakage for the section of line tested shall not exceed the rate of leakage 
specified in Table 3.1. 
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 TABLE 3.1  Maximum Allowable Leakage (L/100 Joints/Hour) For P.V.C. Pipe 
 

 
 

 
Test Pressure 

 
 

 
345 

 
515 

 
690 

 
860 

 
1035 

 
1380 

 
1550 

 
1724 

 
Kpa 

 
Pipe Dia. 

 
50 

 
75 

 
100 

 
125 

 
150 

 
200 

 
225 

 
250 

 
psi 

 
100 mm (4") 

 
1.46 

 
1.77 

 
2.00 

 
2.28 

 
2.46 

 
2.90 

 
3.07 

 
3.28 

 
 

 
150 mm (6") 

 
2.17 

 
2.65 

 
3.07 

 
3.43 

 
3.76 

 
4.34 

 
4.60 

 
4.82 

 
 

 
200 mm (8") 

 
2.90 

 
3.54 

 
4.09 

 
4.57 

 
5.02 

 
5.79 

 
6.14 

 
6.46 

 
 

 
250 mm (10") 

 
3.62 

 
4.42 

 
5.12 

 
5.71 

 
6.27 

 
7.34 

 
7.67 

 
8.10 

 
 

 
300 mm (12") 

 
4.34 

 
5.30 

 
6.14 

 
6.86 

 
7.52 

 
8.69 

 
9.20 

 
9.7 

 
 

 
350 mm (14") 

 
5.07 

 
6.19 

 
7.16 

 
8.00 

 
8.77 

 
10.13 

 
10.74 

 
 

 
 

 
400 mm (16") 

 
5.79 

 
7.07 

 
8.19 

 
9.14 

 
10.03 

 
11.58 

 
12.27 

 
 

 
 

 
450 mm (18") 

 
6.51 

 
7.96 

 
9.21 

 
10.28 

 
11.28 

 
13.03 

 
13.80 

 
 

 
 

 
Allowable leakage calculation is based upon the following formula: 

a) PVC pipe L = ND(p0.5) 
128,320 

L - allowable leakage in litres per hour 
N -  number of joints 
D -  nominal diameter (mm) 
P -  test pressure (kPa) (1.0 PSI = 6.9 kPa) 

 
 
 Table 3.2 
 National Fire Protection Association 
 Recommended Practice for Colour Coding Hydrants 
 

- Barrel - Chrome Yellow 
 

- Tops and Nozzle Caps 
Class AA - Flow > 90 l/s  - Light Blue 
Class A - 60 l/s < Flow < 90 l/s - Green 
Class B - 30 l/s < Flow < 60 l/s - Orange 
Class C - Flow < 30 l/s  - Red 

 
 
 END OF SECTION 3 
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4.1.0 DESIGN FACTORS 
 

.1 The sanitary sewerage system shall be of sufficient capacity to carry peak flows plus 
infiltration.  The following factors shall be used in design of sanitary sewage systems: 

  
a) Residential 

 
Population Density - R1 - 95 people/hectare 
(based upon zoning)  R2 - 105 people/hectare 

R3 - 230 people/hectare 
R4 - 250 people/hectare 

Average Sewage Flow - 350 L/persons/d 
Peaking Factor  - 1 +   14   
(Harmon's Formula)          4 + (p)2 

Where p equals the tributary population in 
1,000's 

 
Infiltration  - 0.20 L/s/ha 

 
b) Commercial, Industrial and Institutional: 

 
Average Sewage Flow - Commercial:  40,000 L/ha/d 

Industrial:  20,000 L/ha/d 
Peak Flow  - 3.0 x Average Flow 
Infiltration  - 0.20 L/s/ha (17,000 L/ha/d) 

 
.2 Minimum Velocity  - 0.61 m/s 

 
.3 Pipe sizing shall be determined by utilizing the Manning's Formula using "N" value of 

0.013. 
 

.4 Minimum pipe slopes shall be as recommended by Alberta Environment. 
 

.5 Sanitary sewers may have to be oversized to conform to the Town's Master Sanitary 
Sewer Plan. 

 
4.2.0 SANITARY SEWERMAINS - MATERIALS 
 

.1 Sewermains 
 

a) The minimum size for sanitary sewer mains shall be 200 mm diameter for 
residential and 250 mm for industrial/commercial areas. 

 
Material Class 

 
b) All sanitary sewer pipe and fittings shall be PVC to A.S.T.M. D3034 - minimum 

Class DR35 
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.2 Manholes - Materials 
 

a) Manhole section shall be precast reinforced concrete sections conforming to 
A.S.T.M. C478, latest revision thereof. 

 
b) All manholes shall be 1200 mm inside diameter for all pipe 900 mm diameter 

and less.  For pipe exceeding 900 mm diameter, manhole diameter shall be 
pipe diameter plus 600 mm. 

 
c) Manhole frames and covers shall be cast iron conforming to Class 20 A.S.T.M. 

A48, latest revision thereof.  Manhole frame and covers to be type NF-39 in 
landscaped areas, type NF-80 in paved areas and type NF-90 gasketted in 
sags. 

 
d) Manhole steps shall be standard safety type, of hot dipped galvanized iron or 

epoxy coated extruded aluminum. 
 

e) Manhole bases shall be precast slabs, concrete poured bases, vaults or precast 
tees. 

 
f) Refer to Std. Dwg. No's. U1 and U3. 

 
.3 Concrete for Manholes and Appurtenances 

 
Cement - 25 MP sulphate resistant cement (Type 50) 
Maximum Slump - 75 mm 

 
4.3.0 SEWERMAIN INSTALLATION AND LOCATION 
 

.1 Mains shall be installed to provide a minimum depth of 3.0 m to obvert below final 
finished grade at the surface or shall be insulated to the satisfaction of the Town 
Engineer. 

 
.2 Mains shall be installed to provide adequate sewer service connection depth at the 

property line. 
 

.3 Mains shall be located within the road right-of-way in accordance with the Roadway 
Cross Section Std. Dwg. No.'s T2 to T11. 

 
.4 Pipe bedding shall be provided for all mains in accordance with Std. Dwg. No. U7. 

 
4.4.0 MANHOLE INSTALLATION AND LOCATION 
 

.1 Manholes shall be located at the end of each line, at all changes in pipe size, grade and 
alignment. 

 
.2 The maximum distance between manholes shall not exceed 120 m. 
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.3 Inverts in manholes at changes in direction shall have at least 60 mm fall across 
manhole. 

 
.4 Manholes shall be installed as shown on Standard Drawings U1 and U3. 

 
.5 All joints shall be watertight. 

 
.6 Compact backfill around manholes with mechanical tampers to at least 98% of the 

Standard Proctor Density. 
 
4.5.0 CURVED SEWERS 
 

.1 Curved sewers will be permitted with the following restrictions: 
a) The sewer shall be laid as a simple curve with a radius equal to or greater than 

90 m or the manufacturers minimum recommended radius, whichever is larger. 
 

b) Manholes shall be located at the beginning and end of the curve. 
 

c) Manholes shall be located at intervals not greater than 90 m along the curve. 
 

d) The main shall run parallel to the curb or street centreline. 
 

e) The minimum grade for sewers on curve shall be 50% greater than the 
minimum grade required for straight runs of sewers. 

 
4.6.0 TRENCHING AND BACKFILLING 
 

.1 Trenching and backfilling to be carried out in accordance with Occupational Health and 
Safety Guidelines. 

 
.2 Minimum width - single pipe 

 
Pipe Diameter   Minimum Trench Width 
Less than 750 mm diameter = O.D. + 450 mm 

 
750 mm diameter or larger = O.D. + 600 mm 

 
.3 Backfilling shall be carried out with selected native material in 300 mm layers to a 

minimum of 98% Standard Proctor Density. 
 

.4 In existing hard surfaced areas backfilling shall be carried out with granular material in 
150 mm layers to a minimum of 95% Standard Proctor. 

 
4.7.0 INSPECTION AND TESTING 
 

.1 The Developer shall employ a CSA approved material testing firm to complete the tests 
as outlined in Table 7.2.  One copy of the results shall be submitted to the Town for 
their review. 
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.2 Prior to initial and final acceptance of the project, all sewermains shall be tested as 
follows: 

 
a) Leakage Test: 

 
The Town may require each section of sewer main and service connections to 
be tested for watertightness by an exfiltration test and/or infiltration test. 

 
Infiltration or exfiltration shall not exceed following limits in litres per hour per 
100 m of pipe, including service connections. 

 
Nominal Allowable 
Pipe  Leakage 
Diameter Plastic 
in mm  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 

 
Values shown in column 2 are in litres per hour per 100 metres of pipe. 

 
b) Light Test: 

 
Each section of sewer shall be subjected to a light test where a light is shone 
into the pipe at one manhole and the light itself is visible at the other end.  If a 
light test is unsuccessful, then the section shall be subjected to a "pill test" 
where a ball or similar object, of a diameter 50 mm less than the diameter of 
the pipe shall be successfully pulled through encountering no obstructions. 

 
c) Closed Circuit Television Inspection 

 
All sections of sanitary sewers shall be inspected with closed circuit television 
camera equipment.  A written report and a video tape in VHS format shall be 
submitted to the Town for their approval and records. 

 
 
 END OF SECTION 4 
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5.1.0 DESIGN FACTORS 
 

.1 The storm sewers shall be designed as a separate system and shall be of sufficient 
capacity to carry storm sewer runoff from the ultimate development the area is zoned 
for.  The storm sewer should be designed considering both the minor and major 
drainage systems. 

 
.2 The minor system comprises piping, manholes, catch basins and outfall structures.  The 

minor system shall convey runoff from snowmelt and rainfall events to an adequate 
receiving water (river, stream, lake or pond) without sustaining any surface ponding or 
excessive surface flows for events up to and including a 1 in 5-year return period.  
Where required by the Town Engineer, high value commercial areas shall have their 
minor systems designed to accommodate the 1 in 10-year return period event. 

 
.3 The major system comprises the street system, detention facilities, parkland and any 

other land required to convey runoff from events up to and including a 1 in 100-year 
return period to the receiving water.  The major system shall be evaluated in a manner 
sufficient to determine that no flooding that may cause significant property damage (e.g. 
flooding of buildings) occurs during the 100 year event. 

 
.4 Effluent from sanitary sewers and any drainage from industrial, agricultural or 

commercial operations that may potentially be contaminated shall not be discharged to 
the storm sewers.  Roof leaders of residential buildings shall be splashed on the surface 
and shall not be connected to the storm sewer system. 

 
.5 Roof drainage from one-family and two-family dwellings shall discharge to grassed or 

pervious areas.  The point of discharge shall be a sufficient distance (i.e. at least 1.0 m) 
to ensure the water flows away from the building.  Roof drainage from apartment 
buildings, commercial areas, and industrial areas may discharge to the storm sewer if 
approved by the Town Engineer. 

 
.6 Ponding of runoff on roofs, parking lots or landscaped areas to reduce runoff rates must 

be approved by the Town Engineer. 
 

.7 Control shall be provided to minimize sediment discharge to the storm sewers.  This 
shall be in the form of properly graded and surfaced streets and lanes, landscaping, 
sediment control structures at pond and lake inlets, or other means where appropriate. 

 
.8 All developments shall provide sump pumps to discharge weeping tile water to the 

surface. 
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.9 The following criteria shall be used in the design of the minor storm sewer system: 
 

a) For areas less than 65 ha the Rational Method of storm sewer system i.e. 
 

Q = 2.78 CIA 
Where Q = the design peak flow rate in litres per second 

I = the intensity of rainfall in millimetres per hour corresponding to 
the time of concentration 

A = the contributing area in hectares 
C = the runoff coefficient 

 
   b) The five year rainfall intensity table shall be used as shown on Table 5.1 
 

c) Runoff coefficients shall be according to Table 5.2. 
 

d) The weighted average of pervious and impervious area runoff coefficients shall 
be estimated from the following equation: 

 
C = CpAp + Ci Ai 

___________ 
Ap + Ai 

 
Where the subscripts p and i indicate the pervious and impervious surfaces, 
respectively.  In these standards Cp = 0.15 and Ci = 0.90. 

 
e) 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 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 (specific overland flow times shall be computed separately 
for industrial and undeveloped areas).  Gutter flow time shall not exceed 5 
minutes and shall be estimated based on methods outlined in "Modern Sewer 
Design" (AISI, 1980).  The time of travel in the conduit shall be based on the 
pipe flow velocity. 

 
.9 For areas greater than 65 ha: 

 
a) Computer models shall be used to determine design flows and the sizing of 

systems which contain non-pipe stormwater management facilities (e.g. 
detention ponds) or systems that include a significant amount of undeveloped 
land. 

 
b) 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 ILLUDAS, USEPA, 
SWMM, OTTSWM, HVM, HYMO and OTTHYMO. 

 
c) Wherever possible, the computer model shall be calibrated.  In all analyses, the 
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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. 

 
d) The design storm hyetograph shall be the 30% distribution for the Prairie 

Provinces developed by Hogg of Atmospheric Environment Services of 
Environment Canada (Table 5.3).  Alternatively, the Chicago method may be 
used to generate a synthetic design storm (using a time to peak ratio of 0.30 
and a ratio of maximum 5 minute intensity to maximum one hour intensity of 
3.0). 

 
e) 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 the systems with 
storage shall be at least 12 hours. Longer durations shall be used, if necessary, 
to properly assess the post-event drainage of the detention facility. 

 
.10 The minimum velocity shall be 1 m/s.  Where velocities in excess of 3 m/s are attained, 

special provisions shall be made to protect against displacement by erosion or impact. 
 

.11 Pipe sizing shall be determined by utilizing the Manning's Formula, using "n" value of 
0.013. 

 
.12 Storm sewer pipe shall be designed to convey the design flow when flowing full with the 

hydraulic gradeline at the pipe crown.  All pipe crown elevations shall match at 
manhole junctions. 

 
.13 Surface water shall not be permitted to run a distance greater than 250 m along local 

roadways without provision for interception by the first catch basin.  Within the piped 
drainage system, or on Collectors or Arterial roadways, surface runoff shall not run a 
distance greater than 120 m without interception. 

 
.14 Surface water shall be intercepted with a sufficient number of catch basins such that 

the inlet capacity is sufficient to receive the design stormwater flow.  Catch basin 
capacity shall be considered as shown on Table 5.4 where values are given for sag 
conditions and on slope conditions based upon inlet grate type. 

 
.15 Minimum gutter grade shall be at least 0.50%. 

 
5.2.0 STORM SEWERMAINS - MATERIALS 
 

.1 Sewermains 
 

a) The minimum size of storm sewermains shall be 300 mm diameter. 
 

b) Pipe for storm sewermain may be: 
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$ reinforced sulphate resistant concrete pipe to ASTM C76 
$ PVC pipe conforming to ASTM F794 minimum Class DR35 
$ Ultra Rib PVC pipe to ASTM D3034 minimum Class DR35 

 
c) Pipe joints shall be rubber ring conforming to CSA A257.3 and/or ASTM C443 

for concrete and ASTM 03212 for PVC Pipe. 
 

d) Pipe classes shall be determined to withstand subsequent superimposed 
loadings. 

 
e) Various factors affecting the pipe class shall be taken into account, and pipe 

class shall be evaluated as per standard engineering practice. 
 

.2 Manholes 
 

a) Refer to Section 4.2.0.2 (Sanitary Sewer) and Std. Dwg. No.'s U1 to U3. 
 

b) Safety platforms at intermediate levels are required for manholes greater than 
5.0 m in depth. 

 
.3 Catchbasins 

 
a) Catchbasin barrels with precast base and precast slab top shall be: 

 
i) 900 I.D. pipe barrel conforming to A.S.T.M. C478 (Std. Dwg. No. U4) 

 
ii) Catchbasin manholes shall be in accordance with Std. Dwg. No. U2. 

 
iii) Catchbasin manholes shall be used in place of a catchbasin when the 

lead exceeds 30 m in length. 
 

iv) Catchbasins are to have 500 mm deep sumps. 
 

b) Catchbasin frames and covers shall be: 
 

i) Standard inlet for rolled curb and gutter equal to Norwood F35A. 
 

ii) Standard frame, grate and side inlet for use with 900 mm barrel equal 
to Norwood F51 for straight faced curb and gutter. 

 
iii) Top inlet standard round top equal to Norwood F38 for swales or lanes. 

 
iv) Top inlet standard round top equal to Norwood F39 Grate for 

landscaped areas. 
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c) Catchbasin leads: 
 

i) Shall be non-reinforced concrete pipe A.S.T.M. C14 - Class 3 or 
approved PVC pipe. 

 
ii) The minimum size of catchbasin lead shall be 250 mm diameter with a 

minimum grade of 2.0%. 
 

iii) The minimum grade on a 300 mm catchbasin lead shall be 2.0%. 
 

iv) Two catchbasins may be connected in series.  The catchbasin lead 
connecting to the storm sewer manhole shall be 300 mm at a minimum 
slope of 2.0%. 

 
v) The maximum length of a catchbasin lead shall be 30 m. 

 
vi) If a lead of over 30 m in length is required, a catchbasin manhole shall 

be installed at the upper end. 
 

vii) Catchbasin leads shall have minimum cover of 1.5 m to invert. 
 
5.3.0 STORM SEWER INSTALLATION AND LOCATION 
 

.1 Mains shall be installed to provide a minimum depth to pipe obvert of 1.85 m below 
final finished grade. 

 
.2 Mains shall be located within the road right-of-way in accordance with the Roadway 

Cross Sections Std. Dwg. No.'s R1 to R10. 
 

.3 Pipe bedding shall be provided for all mains in accordance with Std. Dwg. No. 23. 
 
5.4.0 MANHOLE INSTALLATION AND LOCATION 
 

.1 Refer to Section 4.4.0 (Sanitary Sewer). 
 

.2 Manhole spacing on storm sewers greater than 750 mm in diameter may exceed 120 m 
if approved by the Town Engineer. 

 
.3 Benching in manholes shall be provided to minimize hydraulic losses. The downstream 

invert in a manhole shall be a minimum of 30 mm lower than the lowest upstream 
invert.  At a change in direction, the drop shall be at least 60 mm.  If an influent pipe 
diameter is greater than 525 mm and the bend is greater than 45o or if the outflow pipe 
velocity exceeds 1.5 m/s, then minor losses shall be considered (see AISI, 1980). 

 
.4 Tee riser manholes may be utilized on lines 900 mm diameter and larger.  Tee riser 
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manholes must be bedded in concrete to the spring line of the pipe. 
 
5.5.0 CURVED SEWERS 
 

Refer to Section 4.5.0 (Sanitary Sewer). 
 
5.6.0 TRENCHING AND BACKFILLING 
 

Refer to Section 4.6.0 (Sanitary Sewer). 
 
5.7.0 INSPECTION AND TESTING 
 

Refer to Section 4.7.0 (Sanitary Sewer). 
 
5.8.0 DETENTION FACILITIES 
 

.1 Detention facilities shall be designed as part of both the minor and major drainage 
systems.  They must control the peak runoff conditions for events up to the 100 year 
return period. 

 
.2 Detention facilities and the entire area that would be submerged by the 100 year event 

shall be contained on Town property.  The need for a specific detention facility shall 
require the approval of the Town Engineer.  In assessing the need for specific detention 
facilities, the applicant must consider the impacts of uncontrolled drainage as well as 
the capital and operating costs of providing control. 

 
.3 Soils investigation specific to the detention facility shall be undertaken to determine 

appropriate design factors.  Where the facility is sited above a shallow aquifer the 
potential for groundwater contamination must be minimized. 

 
.4 Wet pond detention facilities shall be constructed in impervious soils to minimize water 

losses during dry weather periods.  Intruding silt or sand seams shall be sealed off. 
 

.5 Where a detention facility is to have multiple functions, its design shall consider the 
aesthetic implications of shape, grading and landscape features. 

 
.6 An emergency overflow system shall drain to a receiving stream, if possible, for storms 

greater than the 100 year event. 
 

.7 The effects of the maximum pond water levels shall be considered in the design of the 
minor system and lot grading.  The hydraulic gradeline elevations for the minor system 
piping shall be calculated starting from the maximum pond level during the 5 year 
storm event. 
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.8 The maximum water level fluctuation for detention ponds in residential areas during the 
100 year storm event shall be 1.2 m.  The pond's outlet capacity shall be that the pond 
shall drain and reach normal water level within 72 hours of reaching maximum water 
level during the 100 year event.  All inhabited building space, including basements, 
shall be constructed above the 100 year flood level. 

 
.9 An overflow channel and overland drainage route must be provided to the satisfaction of 

the Town Engineer and the design of the pond and permitted water level fluctuations 
must ensure that: 

 
a) The lowest basement weeping tile of any building on a lot adjacent to the lake 

shall be a minimum of 300 mm above the 1:100 year high water level. 
b) The lowest manhole invert shall be at or above the normal water level elevation. 
c) The pipe obvert at the lowest manhole immediately upstream of the pond shall 

be above the high water level during a one in five year storm event. 
d) A minimum distance of six metres shall be maintained from any basement wall 

to the 1 in 100 year high water level. 
e) The inlet to the pond must be above the normal water level or below ice level. 
f) The minimum surface area at normal water level shall be 2 hectares. 
g) The minimum depth of the pond, at normal water level, will be 2 metres. 
h) The lake bottom and side slopes will be composed of an impervious material. 
i) No dead bay areas will be permitted. 
j) Shoreline improvements and erosion protection will be subject to review and 

approval by Leisure Services, the Development Officer and the City Engineer. 
k) Any property situated below the 1:100 year high water level shall become the 

property of the Town. 
l) The design will incorporate a semi-annual turnover at average annual 

precipitation. 
m) Pond geometrics will be as shown on Standard Drawing Number 27. 
n) Submerged inlets/outlets are preferred and will be constructed such that the 

tops are a minimum of 0.6 m below normal water level. 
o) Inlets/outlets not submerged will require fencing along adjacent shoreline for 

5.0 m in each direction from the centre line of pipe.  All inlets/outlets will be 
provided with a grate permanently fixed to the structure. 

p) Every pond will be sterilized during construction to prevent weed growth. 
q) Minimum width of the water surface at the normal water level will be 25 

metres. 
r) A silt trap will be provided at the inlet of each pond. 

 
.10 In design, dry ponds shall: 

 
a) not exceed 1.5 m depth of water for the 1 in 100 year event, 
b) have  flow bypass for flows from minor events, 
c) have a bottom with a minimum longitudinal slope of 1%, 
d) have a bottom with a minimum lateral slope of 1.0%, 
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e) have a French drain where longitudinal slopes are less than 2%, 
f) have side slopes flatter than 7 (horizontal) to 1 (vertical), 
g) have length, width and depth dimensions that are acceptable to the Town 

Engineer, 
h) have the bottom and sides sodded or grassed as per Section 8, 
i) have trash bars on inlets and outlets to preclude access by children, 
j) address all safety issues (particularly during operation), and 
k) have pond geometrics in accordance with Standard Drawing Number U12. 

 
.11 Underground storage tanks shall be considered only if no other economical alternative 

means of storage is feasible. 
 

.12 Parking lot and rooftop storage shall be considered only for developments where the 
facilities are part of the project and must be approved by the Town Engineer.  Proposals 
which rely on third party implementation will not be accepted. 

 
.13 Infiltration and evaporation facilities require studies which involve site specific 

measurements of infiltration, knowledge of the groundwater regime, and an evaluation 
of the water balance for the system. 

 
5.9.0 OUTFALLS 
 

.1 Outfall structure shall be placed at the end of all storm sewers discharging to an open 
channel, watercourse, river or other receiving water body such as a lake.  The purpose 
of the structure is to reduce velocities and prevent erosion.  All outfall structures must 
receive approval of Alberta Environment, Water Resources and Forestry.  It is the 
responsibility of the Developer to obtain the necessary approvals and permits from the 
above mentioned Authorities. 

 
.2 The outfall structure may be a chute, spillway, stilling basin or plunge pool with 

headwall.  A cut off wall is required at the end of the outfall apron to prevent 
undermining of the structure. 

 
.3 Obverts of outfall pipes shall be at least 150 mm above the 5 year flood level in the 

receiving stream.  Inverts of outfall pipes shall be above winter ice level.  Otherwise, 
outfall pipes shall be submerged below the bottom of ice level.  In addition, outfalls 
shall be located to avoid damage from moving ice during breakup. 

 
.4 If the downstream channel is relatively flat, the apron shall be 150 mm to 225 mm 

above the channel invert to prevent collection of debris on the apron. 
 

.5 Rip rap and a filter layer shall be placed downstream of the outfall structure where 
required to prevent erosion. 
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.6 Weeping tile shall be placed under the structure to reduce any water pressure behind 
the headwall. 

 
.7 Grills shall be placed over all storm sewer outlets to prevent access. 

 
.8 Railings shall be placed along the headwall and wingwalls of the outfall structure. 

 
.9 Outfalls shall be landscaped to blend in with surrounding areas. 

 
5.10.0 RECEIVING WATERS 
 

.1 Measures shall be incorporated in new developments to prevent any increase in the 
amount of downstream erosion. 

 
.2 If a development will cause downstream erosion despite the use of on-site peak run-off 

rate controls, appropriate measures shall be constructed in the downstream areas. 
 

.3 Preservation of watercourse aesthetics and wildlife habitat shall be considered in 
erosion and bank stability work. 

 
5.11.0 CULVERTS AND BRIDGES 
 

Culverts and bridge design should consider backwater effects over a range of flows.  The design 
of a hydraulic structure requires assessment of both its nominal design "capacity" and its 
performance during the 100 year event. 

 
5.12.0 SURFACE DRAINAGE SWALES 
 

Drainage swales, whether on municipal or private property (through drainage easements), shall 
be constructed completely prior to any development of subdivision lots.  Drainage swales 
running between adjacent private lots shall be constructed of concrete to ensure lots are graded 
to the correct elevation. 

 
Design and construction shall be of an acceptable quality to Town requirements. A detailed 
design shall be submitted to the Town including a brief explaining: 

 
a) materials to be used 

 
b) design calculations 

 
c) explanation of design features which eliminate or minimize the possibility of damage to 

the drainage swale by activities within the subdivision. 
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5.13.0 MAJOR DRAINAGE SYSTEM ANALYSIS 
 

.1 The major drainage system shall be assessed with respect to the 1 in 100 year return 
period event. 

 
.2 The grading of streets and the layout of the major drainage system shall be assessed, 

relative to the following guidelines, during the 100 year event: 
 

       a) No building shall be inundated at its ground line. 
 

       b) Continuity of the overland flow routes between adjacent developments shall be 
maintained. 

 
       c) Arterials should have at least two lanes which are not inundated parallel with 

the direction of flow.  Where the major system crosses an arterial, the depth of 
flow should be less than 0.05 m. 

 
d) Collectors should have at least one lane which is not inundated parallel with the 

direction of flow.  Where the major system crosses a collector; this depth of 
flow should be less than 0.10 m. 

 
e) Local roads should have a depth of water no more than 0.05 m above the 

crown.  Where the major system crosses a local road, the depth of flow should 
be less than 0.15 m. 

 
f) The depth of water at curbside should be less than 0.50 m for all roadways. 

 
g) The velocities and depths of flow in the major drainage system shall not exceed 

the values outlined in Table 5.5 
 

.3 The grading of lots shall meet the following requirements: 
 

  .1 The minimum slope in the back and front yards shall be 2%. 
 

.2 If the back yard area slopes toward the house, provision must be made to keep 
the runoff at least 3 m from the house and direct it to the street. 

 
.3 Reverse driveways shall not be permitted unless the runoff can be directed away 

from the structure and off the property in a controlled fashion. 
 

.4 Lot grading must not direct drainage onto adjacent lots. 
 
 
 

END OF SECTION 5 
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 TABLE 5.1 
 INTENSITY DURATION FREQUENCY DESIGN INTENSITIES 
  

 
Rainfall Intensity (mm/hr.) 

 
 

Duration 
(minutes) 

 
5 Year 

 
10 Year 

 
100 Year 

 
10 

 
78 

 
95 

 
147 

 
11 

 
75 

 
92 

 
142 

 
12 

 
72 

 
88 

 
137 

 
13 

 
70 

 
85 

 
131 

 
14 

 
67 

 
81 

 
126 

 
15 

 
64 

 
78 

 
121 

 
16 

 
62 

 
76 

 
118 

 
17 

 
61 

 
75 

 
116 

 
18 

 
60 

 
73 

 
113 

 
19 

 
58 

 
71 

 
111 

 
20 

 
57 

 
70 

 
108 

 
21 

 
55 

 
68 

 
106 

 
22 

 
54 

 
66 

 
103 

 
23 

 
52 

 
65 

 
101 

 
24 

 
51 

 
63 

 
98 

 
25 

 
50 

 
61 

 
96 

 
26 

 
48 

 
60 

 
93 

 
27 

 
47 

 
58 

 
91 

 
28 

 
45 

 
56 

 
88 

 
29 

 
44 

 
55 

 
86 

 
30 

 
47.4 

 
53 

 
83 

 
60 

 
25.1 

 
30.8 

 
45.8 

 
120 

 
15.0 

 
18.1 

 
27.7 

 
360 

 
7.37 

 
8.8 

 
13.6 

 
720 

 
4.36 

 
5.26 

 
8.08 

 
1440 

 
2.64 

 
3.17 

 
4.85 

 
Notes: 
1. Based on AES data at Edmonton Municipal Airport for period 1914 to 1980 (48 years). 
2. Maximum Initial Time of Concentration is 10 minutes. 
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 TABLE 5.2 
 
 RECOMMENDED MINIMUM RUNOFF COEFFICIENTS 
 

 
Rainfall Event Return Period 

 
 
Land Use or 
Surface Characteristics 

 
5 Year 

 
10 Year 

 
100 Year 

 
Residential 

 
0.40 

 
0.40 

 
0.60 

 
Apartments5 

 
0.70 

 
0.70 

 
0.80 

 
Downtown Commercial5 

 
0.85 

 
0.85 

 
0.90 

 
Neighbourhood Commercial5 

 
0.65 

 
0.65 

 
0.80 

 
Light Industrial; 

 
0.60 

 
0.65 

 
0.70 

 
Lawns, Parks, Playgrounds 

 
0.20 

 
0.20 

 
0.30 

 
Undeveloped Land (Farmland) 

 
0.10 

 
0.15 

 
0.20 

 
Paved Streets 

 
0.90 

 
0.90 

 
0.95 

 
Gravel Streets 

 
0.30 

 
0.35 

 
0.65 

 
Notes: 
1. Values are recommended minimum for use in the Rational Method. 
 
2. Where specific land surfaces are known for Apartment and Commercial areas, the runoff 

coefficient may be determined based on the surface characteristics for the ultimate development 
conditions. 

 
3. Runoff coefficients for industrial land use must be estimated based on ultimate land use 

condition. 
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 TABLE 5.3 
 
 DESIGN STORM HYETOGRAPHS 
 

 
1 Hour Design Storm 

 
12 Hour Design Storm 

 
Period 
Ending 

(minutes) 

 
Cumulative 

Rain 
(%) 

 
Discrete 
Rainfall 

(%) 

 
Period 
Ending 
(hours) 

 
Cumulative 

Rain 
(%) 

 
Discrete 
Rainfall 

(%) 
 

0 
 

0 
 

0 
 

0 
 

0 
 

0 
 

5 
 

12 
 

12 
 

1 
 

15 
 

15 
 

10 
 

32 
 

20 
 

2 
 

34 
 

19 
 

15 
 

54 
 

22 
 

3 
 

51 
 

17 
 

20 
 

74 
 

20 
 

4 
 

66 
 

15 
 

25 
 

85 
 

11 
 

5 
 

83 
 

17 
 

30 
 

90 
 

5 
 

6 
 

90 
 

7 
 

35 
 

95 
 

5 
 

7 
 

96 
 

6 
 

40 
 

98 
 

3 
 

8 
 

98 
 

2 
 

45 
 

99 
 

1 
 

9 
 

100 
 

2 
 

50 
 

100 
 

1 
 

10 
 

100 
 

0 
 

55 
 

100 
 

0 
 

11 
 

100 
 

0 
 

60 
 

100 
 

0 
 

12 
 

100 
 

0 

 
Notes: 
 
1. Data from Atmospheric Environment Services of Environment Canada. 
 
2. Design storms are the 30% distributions for the Prairie Provinces. 
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 TABLE 5.4 
 
 CATCHBASIN CAPACITIES (L/s) 
 

 
Flow Condition 

 
 
 

Catch Basin 
 

Continuous Slope 
 

Sag Condition 
 

F35A 
 

10 
 

23 
 

F38, F39 
 

20 
 

38 
 

F51 (base and curb inlet) 
 

40 
 

80 

 
Note: 
 
1. Capacities can be considered to be double those shown in the table when assessing the 100 

year event. 
 
 
 
 TABLE 5.5 
 
 PERMISSIBLE DEPTHS FOR SUBMERGED OBJECTS 
 

 
Water Velocity 

(m/s) 

 
Permissible Depth 

(m) 
 

0.5 
 

0.80 
 

1.0 
 

0.32 
 

2.0 
 

0.21 
 

3.0 
 

0.09 

 
Note: Based on a 20 kg child and concrete lined channel.  Larger persons may be able to withstand 

deeper flows. 
 
 
 
 END OF SECTION 5 
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6.1.0 SERVICE CONNECTIONS - MINIMUM REQUIREMENTS 
 

.1 The minimum size of service connections to a single family dwelling shall be as follows: 
 

Sanitary Sewer  100 mm diameter 
Water Service   25 mm diameter 

 
.2 The minimum grade on a sewer service shall be 2.0%. 

 
.3 Connection to a main sewer line shall be by means of a saddle at the top quadrant of 

the main. 
 

.4 Where bends are utilized, the long radius type or a combination of 222E bends and 
straight pipe shall be used. 

 
.5 For water services size 50 mm and smaller, the tapping shall be at the 2 to 3 o'clock 

position on the distribution main. 
 

.6 Watermains shall be tapped under pressure if already in service. 
 

.7 All water services must utilize service clamps. 
 
6.2.0 SANITARY SEWER SERVICE - MATERIALS 
 

.1 Service pipe shall be: 
 

a) PVC SDR 35 building service pipe conforming to CSA Specification B 182.1, 
latest revision thereof. 

 
.2 Service fittings shall be either in line tees or saddle tees c/w gasket and stainless steel 

straps and nuts. 
 
6.3.0 WATER SERVICE - MATERIALS 
 

.1 Water service pipe shall be: 
 

a) Copper pipe Type K soft copper. 
b) Couplings - Standard Brass compression type. 

 
.2 Water service fittings: 

 
a) Corporation Cocks - Compression type, Ford or approved equal, AWWA thread. 
b) Curb Stops - Ford or approved equal, Copper to copper, ball valve without a 

drain. Curb stops 38 mm or larger shall be ball bearing type.   
c) Service Boxes - Epoxy coated extension type for maximum extension of 3.5 m 

c/w stainless steel operating rod, brass clevis and key.  Service box to be 
supported on a cast iron foot piece nailed to a pressure treated preserved wood 
plank. 


