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GENERAL

A.0 - INTRODUCTION

This “Design and Construction Standards Manual” has been developed to provide guidelines for
acceptable minimum standards to engineers and contractors working within the limits of Wheatland
County (the County). Its objective is to ensure that all infrastructure work in the County is designed and
constructed to a consistent and sustainable level. These standards encourage good engineering
methodologies and construction practices; therefore, adherence to them is highly recommended.
However, if deviation from these standards is required, a written request to the County must be
provided outlining the reason and scope to the deviation. No deviation from the standards is to proceed
without written approval from the County.

The County retains the ability to refer to other applicable regional design guidelines, standards, and
policies where the County deems it appropriate.

A.1 - SCOPE

These standards apply to the preparation of engineering drawings and construction of both rural and
urban development, commercial, and industrial infrastructure. They include:

.01 Roadways, sidewalks, lanes, and curb & gutters
.02 Water distribution systems and fire protection
.03 Sanitary sewer systems

.04 Stormwater management systems

.05 Landscaping requirements

.06  Shallow utilities and street lighting

A.2 - REFERENCES

Within these standards, references may be made to other guidelines and regulations including but not
limited to:

.01  Alberta Environment Standards and Guidelines for Municipal Waterworks, Wastewater and
Storm Drainage Systems

.02 Transportation Association of Canada (TAC)

.03 Alberta Transportation (AT): Highway Geometric Design Guide
.04 City of Calgary Design Guidelines

.05  Occupational Health and Safety (OHS) Legislation

The standards listed above refer to the most recent edition and amendments to the document.



B.0 - GENERAL CONDITIONS

B.1 - SURVEY CONTROL MARKERS AND LEGAL PINS

Existing Control The contractor shall make every effort to protect existing markers. The Control
Markers which are destroyed or disturbed shall be replaced by the contractor at their
expense.

Legal Posts Legal posts shall be placed subsequently to the installation of all utilities. All legal
posts in the developable area shall be located within 60 days prior to application for
Final Acceptance. The contractor shall replace any missing or disturbed posts as
required by the Wheatland County Representative at their expense.

B.2 - OTHER DOCUMENTS

In addition to these Design and Construction Standards, the County has several other documents and
bylaws that should be referenced and complied with when undertaking a project. These include:

.01 Municipal Development Plan
.02 Water and Sewage Service Bylaw
.03 Section 7 of the Planning Policies

.04 Section 9 of the Public Works Policies

B.3 - ENGINEERING DRAWINGS AND SPECIFICATIONS

The purpose of Wheatland County’s review of drawings and specifications is solely to confirm whether
they conform to the Design and Construction Standards and associated documentation mentioned
above. Acceptance of the submission does not relieve the engineer of their responsibility for errors,
omissions, or their obligation to meet all requirements outlined in this document or other regulations.

Additional information that may be required upon submission includes, but is not limited to:

.01  Design calculations

.02 Environmental approvals

.03 Traffic Impact Assessments
.04  Geotechnical report

.05 Water network analysis/model

Final drawings and reports must be authenticated and validated by a qualified engineer permitted to
practice in the Province of Alberta.



B.4 - STANDARDS DEVIATION PROCESS

The engineering consultant shall identify and provide written justification for any deviation or
non-conformance from these standards prior to the submission of the design drawings. If no written
notice has been given, it will be assumed that the drawings comply with the Design and Construction
Standards.

Wheatland County retains full authority over minimum standards and has the discretion to either accept
or reject any deviation requests.

B.5 - ENVIRONMENTAL APPROVALS

If required, the engineer will submit detailed plans to the applicable Provincial and Federal regulatory
bodies for approval. A copy of the application form and approvals, once received, shall be submitted to
Wheatland County for their records.

Examples of regulatory bodies may include, but not limited to:

.01  Fisheries Act

.02 Canadian Navigable Waters Act

.03 Environmental Protection and Enhancement Act
.04  Water Act

.05  Historical Resources Act

.06  Public Lands Act

B.6 - EXISTING STRUCTURES AND UTILITIES

The identification and location of underground utilities as indicated on the County’s records are not
guaranteed and shall be verified in the field prior to construction. Wheatland County accepts no
responsibility for errors or omissions on the record drawings.

The contractor is responsible for any damage to and maintenance/protection of existing utilities during
construction. All efforts must be taken to protect existing utilities from damage, using methods
acceptable to both the contractor and Wheatland County.

B.7 - LOW IMPACT DEVELOPMENT

It is important to note that Low Impact Development is an evolving science, and as such, great care
should be taken in the implementation of such practices. In all cases, the Developer’s Engineer shall
exercise caution, as they will ultimately be taking responsibility for the performance of Low Impact
Development designs.

Conventional construction methods and designs have given way to many effective new technologies
that can transform traditional development challenges into advantages. By utilizing combinations of
different techniques, we can help reduce our ecological footprint as rural areas become more densely
populated. Wheatland County encourages applicants to explore alternative design methods that
incorporate some of the design standards listed below, as well as initiatives of their own.



For the best results, sustainability should be clearly defined as a guiding principle for project
development and incorporated into the project from the earliest stages. Sustainable design principles
impact all phases of project development from design and construction to operations and maintenance,
and even demolition and disposal.

The technologies listed below can be incorporated into comprehensive developments of any size and
type. Developers are encouraged to explore how these technologies can best fit into their designs and to
collaborate with Wheatland County staff to implement new and innovative ideas. Examples of
technologies are:

.01  Absorbent landscaping.

.02  Bioswales and rain gardens.

.03 Permeable pavers, porous pavement.
.04 Roof runoff capture.

.05 Greywater systems.

.06  Green roofs.

.07  Engineered wetlands.



C.0 - ENGINEERING DRAWINGS REQUIREMENTS AND
CHECKLISTS

C.1 - GENERAL REQUIREMENTS

All drawings shall be in coordinate system NAD83, UTM Zone 12N and all title blocks shall contain the
following information:

Owner’s Logo

Project Name
Description of Drawing
Legal Description

Name of Consultant
Professional Seal (APEGA
Regulation)

= Drafters and Designers Names / Initials
= Revision Table

= Legend
= Scale
=  Date

=  Drawing Number

The acceptable drawing scales are as follows:

Table C.1 - Drawing Scale

URBAN RURAL

Overall Plans

1:1000; 1:2000

1:2000; 1:5000, 1:10000

Plan / Profiles

1:500 H 1:50 V
1:1000 H 1:100 V

1:1000 H 1:100 V
1:2000 H 1:200 V
1:5000 H 1:200 V

. 1:50 H 1:20V ] _
Cross - Section 1:100 H 150 V 1:100H 1:50 V
Landscape Plans 1:200; 1:500 1:500; 1:1000

Details

1:50; 1:100; 1:150

1:50; 1:100; 1:150

C.2 - CHECKLISTS

The following list serves as a guideline only and should be expanded upon based on the specific project

requirements.

COVER SHEET

[ICounty Logo

CJProject Name

[IDrawing Issue

[IName of Engineering Firm
(IDate

KEY PLAN AND INDEX

[JLegal Descriptions

[ILegend

OLocation of Individual Sheets
[(JList of Drawings

[Location Plan

[JRoad and Community Names

[JProject Phase or Stage Boundary




TOPOGRAPHY PLAN

[JExisting contours at 0.5 m or 1.0 m intervals
[1Existing Features (i.e., Buildings, Trees, Roads)
[JRoad Names

[JEasement and Right-of-Ways

[IFound Iron Pins

EROSION AND SEDIMENTATION CONTAOL (ESC)
PLANS

[JExisting Contours at 0.5 m or 1.0 m Intervals
[JExisting Vegetation

CLimits of Clearing and Grading

[ISensitive Areas (i.e., Streams, Lakes, Wetlands)
[IProposed ESC measures

(Legend

[IDetails of ESC Measures

ROADS AND SIDEWALKS PLANS

[IHorizontal Alignments of Roads, C&G, and
Sidewalks

[I1Dimensions of Roadways and Sidewalks
[ICross-Section and Structure Elements
[JChainages of Tangents, Curves

[Limits of Disturbance

(JRight-of-Ways and Easements

[CIExisting Roadways

[IProposed and Existing Traffic Signage
[1Delta Angles, Radius, Tangent Length, Curve
Lengths

[JSurface Elevations at Intersections
[(IVertical Alignment (Center or Lip or Gutter)
[JGrades of Sidewalks, Swales, Curbs, etc.
(Vertical Curve Information (K, LVC, etc.)
[JChainage and Elevation of BVC, EVC and PI

WATERMAIN DRAWINGS

LJAlignment of Watermain
[Location of Hydrants, Valves, etc.

[IDimension offsets to Watermain from property

[JRoad Names

[Easements, Right-of-Ways, and PUL’s
[IDetails of Connections to Existing Water
[JBends; Locations and Degrees

[Size of Watermains, Valves, etc.
[IMaterial and Class of Pipe and Bedding
[JRequired Depth of Bury to Top of Pipe
[IBackfill Compaction Requirements
[Location of Insulation (if required)

SANITARY AND STORM DRAWINGS

[JAlignment of Sanitary and Storm
OLocation of Manholes, Clean Outs, etc.
[Location of Catch Basins

[ILeads from CB to MH

[JRoad Names

[1Easements, Right-of-Ways, and PUL’s
[UManhole and Catch Basin Numbering
[JSize of Pipe, Manholes, etc.

[JLength and Slope between Manholes
[IMaterial and Class of Pipe and Bedding
CIRim Elevations of Manholes and CB’s
Ulinvert Elevations at all Manholes
[IBackfill Compaction Requirements
CIMinimum Cover Requirements
Location of Insulation (if required)



All design drawings shall be supplemented with special design parameters as required by the specific
nature of the project. These parameters include, but are not limited to, details pertaining to trenchless
installations, thrust blocks, and obtaining permits for crossings such as pipelines, railroads, and
highways.

Design calculations for water, sanitary and storm systems shall be included as a separate document to
Wheatland County for review and approval. Where warranted or required by the County, the
Developer’s Engineer shall carry out a Water Network Analysis for the project in question and submit
the model to Wheatland County along with all relevant information.

Record Drawings shall mean drawings prepared by the Developer’s Engineer that accurately depict the
final constructed configuration of improvements and which shall show any construction deviations and
all features of the improvements as actually built and as acceptable to the County. The Developer’s
Engineer is required to perform the adequate amount of work necessary to responsibly state that the
drawings represent actual conditions.

Incomplete submissions can be rejected and returned at the discretion of the County. Digital Drawings
must be submitted with all hard copy submissions in PDF formats (and GIS formats for record).



D.0 - APPROVED PRODUCTS LIST

This Section provides the approved products for the County. The materials listed below have received
approval by the County based on meeting various Specifications (e.g. AWWA, CSA, ASTM, UL, FM, NSF,
etc.). Subsequent design changes by a manufacturer to approved items on this list may result in the
County withdrawing approval. Changes to the design or specifications of approved materials require
approval of the Engineer.

A list of suppliers and their contact information is provided for reference in Table D.59 — List of
Suppliers.

D.1 - SANITARY AND STORM
D.1.1  PIPE

D.1.1.1 NON-REINFORCED CONCRETE PIPE

Table D.1 — Non-Reinforced Concrete Pipe Approved Products

NOMINAL INSIDE PIPE MANUFACTURER / SUPPLIER
DIAMETER (mm) Inland Lafarge Proform
300 Yes Yes No
375 Yes Yes No
450 Yes Yes No
525 Yes Yes No
600 Yes Yes Yes
675 No Yes Yes
750 No Yes Yes
900 No Yes Yes

10

.



D.1.1.2 REINFORCED CONCRETE PIPE

Table D.2 — Reinforced Concrete Pipe Approved Products

NOMINAL INSIDE PIPE MANUFACTURER / SUPPLIER
DIAMETER (mm) Inland ‘ Lafarge
300 Yes Yes
375 Yes Yes
450 Yes Yes
525 Yes Yes
600 Yes Yes
675 Yes Yes
750 Yes Yes
900 Yes Yes
1050 Yes Yes
1200 Yes Yes
1350 Yes Yes
1500 Yes Yes
1650 Yes Yes
1800 Yes Yes
1950 Yes Yes
2100 Yes Yes
2400 Yes Yes
2700 Yes Yes
3000 Yes Yes

D.1.1.3 REINFORCED CONCRETE BOX CONDUIT (DUCT)

Table D.3 — Reinforced Concrete Box Conduit Approved Products

MANUFACTURER / SUPPLIER

DIMENSIONS (mm)

Inland ‘ Lafarge Proform
1200x600 Yes Yes Yes
1200x900 Yes Yes Yes
1800x900 Yes No Yes

1800x1200 Yes Yes Yes
2400x1200 Yes Yes Yes
2400x1500 Yes No Yes
2400x1800 Yes Yes Yes
2400x2400 Yes Yes Yes
3000x1500 Yes No No
3000x2400 Yes Yes Yes
3600x3600 Yes No Yes

11

.



D.1.1.4PVC PIPE

Table D.4 - PVC DR 35 Sewer Pipe (PSM Type) conforming to CSA-B182.2. Minimum Pipe Stiffness 320kPa

MANUFACTURER / SUPPLIER

PIPE DIAMETER Royal Flex-Lox Northern

(mm) IPEX PEX  (Royal Building Pipe NEXT
Enviro-Tite Products) Products Polymers
100 (perforated) Yes No Yes Yes Yes
150 (perforated) Yes No Yes Yes Yes
150 Yes Yes Yes Yes Yes
200 Yes Yes Yes Yes Yes
250 Yes Yes Yes Yes Yes
300 Yes Yes Yes Yes Yes
375 Yes Yes Yes Yes Yes
450 Yes No Yes Yes Yes
525 Yes No Yes No No
600 Yes No Yes No No
675 Yes No Yes No No
750 Yes No No No No
900 Yes No No No No
1050 Yes No No No No

Table D.5 - PVC DR 28 Sewer Pipe (PSM Type) conforming to CSA-B182.2. Minimum Pipe Stiffness 625kPa.

MANUFACTURER / SUPPLIER

PIPE DIAMETER Royal Flex-Lox Northern

(mm) IPEX IPEX (Royal Building Pipe NEXT
Enviro-Tite Products) Products Polymers
100 Yes Yes Yes Yes Yes
150 Yes Yes Yes Yes Yes

Table D.6 - PVC Storm Service Pipe (PSM Type) conforming to CSA-B182.1. Minimum Pipe Stiffness 275 kPa.

MANUFACTURER / SUPPLIER
PIPE DIAMETER (mm) Royal Flex-Lox

(Royal Building NEXT Polymers
Products)
75 Yes Yes Yes

12

.



D.1.1.5PVC PROFILE PIPE

Table D.7 - Profile PVC PS 320 conforming to CSA-B182.4M. Minimum Pipe Stiffness 320 kPa

MANUFACTURER / SUPPLIER

PIPE DIAMETER (mm) Royal Building
IPEX Ultra-Rib Pipe IPEX Ultra-X2 Products

(Kor-Flo Pipe)
200 Yes No Yes
250 Yes No Yes
300 Yes No Yes
375 Yes No Yes
450 Yes No Yes
525 Yes No Yes
600 Yes No Yes
750 No Yes Yes
900 No Yes Yes

D.1.1.6 POLYPROPYLENE PROFILE PIPE

Table D.8 Polypropylene profile pipe

MANUFACTURER PIPE DIAMETER

SaniTite HP Dual-wall 300 mm to 750 mm
750 mm to 1050 mm
1200 mm to 1500 mm accepted on a case-by-case basis only*

SaniTite HP Triple-wall

Notes
*. Approval is required from the County.

SaniTite HP polypropylene pipe conforming to CSA B182.13 as supplied by Advanced Drainage Systems (ADS
Canada).

D.1.1.7HDPE PIPE

Approved Products:

HDPE pipe is not approved, except for service leads using pipe bursting, and for sanitary sewer
forcemain applications.

HDPE pipe for sanitary sewer forcemain applications shall be Driscoplex by CP Chemical
Performance Pipe, KWH Sclairpipe, PolyPipe by CS Rinker, or an approved equal. Electro-
fusion fittings and processors shall be Friatec, Central Plastics, or an approved equal. The
design and installation of HDPE pipe must be in compliance with the manufacturer’s
guidelines. HDPE fusion joints shall be made by factory trained or industry certified personnel
using appropriate equipment, procedures, and fittings.

13

.



D.1.1.8 CORRUGATED METAL PIPE

Approved Products: All corrugated metal pipe shall be approved by the Engineer and is only permitted
for storm systems.

D.1.2 SEWER PIPE JOINTS AND FITTINGS

D.1.2.1 CONCRETE BOX CONDUIT (DUCT) JOINTS

Table D.9 - Concrete Box Conduit (Duct) Joints Approved Products

JOINT WIDTHS (mm) ‘ SIKAFLEX JOINT SYSTEM

12 mmto 25 mm la

25 mmto 38 mm 2c

D.1.2.2 FABRICATED AND INJECTION MOLDED FITTINGS FOR PVC SEWER PIPE

Table D.10 - Fabricated and Injection Molded Fittings for PVC Sewer Pipe Approved Products

PIPE FITTING MANUFACTURER / SUPPLIER
Galaxy Plastics Ltd., IPEX Inc.,
Smooth Wall Bends, Wyes, Tees, and Inserta Tees (only for Inserta/Royal Building Products, GPK
DR 35 & DR 28 mains 375 mm and larger) Products, Pro-Line Fittings Inc., or

approved equal

100 mm x 100 mm Gasketed Repair Coupling
100 mm x 75 mm ReducerCoupling #
Smooth Wall 100 mm Spigot Plug 100 mm Gasketed Cap
DR 35 & DR 28 100 mm 22.5° Bends (regular and extra-long),
(GxS & GxG), 100 mm
Wyes & and 100 mm Tees &

Royal Building Products, Galaxy
Plastics Ltd., IPEX Inc., GPK Products,
Pro-Line Fitting Inc.

Notes:
A Only for connecting 75 mm service to main using Inserta Tee with gasketed bell section.

B Only if you install external cleanouts and a limited number of bends can be used for each service
connection.

See Service Connectors for service connections. See Manhole Connections for manhole connection.

14



D.1.2.3FABRICATED AND INJECTION MOLDED FITTINGS FOR PVC PROFILE SEWER PIPE

Table D.11 - Fabricated and Injection Molded Fittings for PVC Profile Sewer Pipe Approved Products

FITTING MANUFACTURER / SUPPLIER

Galaxy Plastics Ltd., IPEX Inc.,
Inserta/Royal Building Products, GPK
Products, Pro-Line Fittings Inc., or
approved equal

Profile PVC Sewer Pipe

(PS 320)° Bends, Wyes, Tees, and InsertaTees °

Notes:
¢ Storm Sewer Construction only.
D Only for Mains 250 mm service and larger.

Please see Manhole Connections for manholes connections.

D.1.2.4 GASKETS

Approved Products:

PVC Pipe — Gaskets shall be supplied by the pipe manufacturer.
Concrete Pipe — Rubber gaskets for concrete pipe shall be supplied by the pipe manufacturer.

D.1.2.5 COUPLINGS FOR PVC PIPE

Table D.12 - Couplings for PVC Pipe Approved Products

COUPLING MANUFACTURER / SUPPLIER

Fernco Flexible Coupling Spectrum Sales Agency
Fernco RC Coupling Spectrum Sales Agency
Rollee Swift Flexible Coupling Spectrum Sales Agency
Flex-Seal Standard Rubber Coupling Mission Rubber/ Vantage Marketing Inc.
Flex-Seal Adjustable Repair Coupling (ARC) Mission Rubber/ Vantage Marketing Inc.
Flexible PVC Pipe Coupling Dallas Specialty

D.1.2.6 MORTAR

Table D.13 - Mortar Approved Products

PRODUCT NAME ‘ MANUFACTURER MANUFACTURER / SUPPLIER
ThoRoc Plug (formerly Preco Plug) ChemRex Mountainview Systems

D.1.2.7 SEWER PIPE PLUGS

Approved Products: Sewer plugs shall be supplied by the pipe manufacturer and shall be compatible
with the pipe joint.



D.1.2.8 CRACK AND JOINT SEAL REPAIR CHEMICALS AND COMPONENTS

Specifications and Standards
All sealing chemicals must conform to the latest applicable specifications and be installed

according to the manufacturer’s instructions.

Approved Products:
Polyurethane Sealing Chemicals (Sealing Products for use on concrete joints/cracks only).

Table D.14 — Crack and Joint Seal Repair Chemicals and Components

MANUFACTURER /

Flex LV De Neef Cor'mstructlon Cascade Aqua-Tech
Chemicals
De Neef i
CFL PURe e Nee Cor.wstructlon Cascade Aqua-Tech
Chemicals
Cut De Neef Conjstructlon Cascade Aqua-Tech
Chemicals
Prime-Fl XLV H hobi
rime-Flex 500 " ydrophobic Prime Resins Martech
Grout
Prime-Flex 920 Hydrophobic Grout* Prime Resins Martech
Hyperflex Grout Seal Guard Spectrum Sales
Sealguard Il Dual Components Grout Seal Guard Spectrum Sales

Notes

*  All injection/pump applications for the Prime-Flex 900 XLV and 920 Grout products must bepreviously
approved by the manufacturer, Prime Resins.

www.primeresins.com/ for a list of approved

Contact the Prime Resins Technical Representative, https:
applicators.

Applicator approval by the manufacturer, Prime Resins, for the “cartridge program” presently in place with
Wolseley Waterworks is not required.

16
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D.1.3  CASING SPACERS

D.1.3.1 CASING SPACERS FOR CARRIER AND ENCASEMENT PIPE

Table D.15 - Casing Spacers for Carrier and Encasement Pipe Approved Products

NOMINAL SPACER RUNNER

CARRIER PIPE LENGTH WIDTH MANSUUF:PCIIS:ER/ I\-I;IYOP;E/L
DIAMETER (min) (min)
BWM SS-8
APS SSI-8
150 -600 mm 200 mm 25 mm CCl / Pipeline Supply csss
International
Silvertip/ Martech SSBMS8
BWM SS-12
APS SSI-12
600 -1200 mm 300 mm 50 mm CCl/ Pipeline Supply
International 5512
Silvertip/ Martech SSBM12

Notes
The skid height shall be at least 10 mm > than the bell height.

Non-metallic casing spacers (RACI and PSl) are permitted on a case-by-case basis only. Job specific County
approval is required.

Table D.16 — Encasement Pipe Minimum Diameter

ENCASEMENT PIPE MINIMUM

CARRIER PIPE NOMINAL NOMINAL DIAMETER (mm)

INSIDE DIAMETER (mm)

PVC or Steel Concrete
150 300 300
200 400 450
250 450 500
300 500 600
375 660 710
450 750 810
525 810 910
600 865 1015
675 965 1115
750 1220 1220
900 1270 1420
1050 1320 1575
1200* 1370 1625

Notes

*Carrier pipe greater than 1200 mm requires approval by the County.

17
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D.1.3.2 END SEALS FOR ENCASED PIPE

Specifications and Standards: End seals shall conform to standards ASTM D297, D395 D412,
D2240, and forman air-water tight seal between casing and encased pipe.

Table D.17 - End Seals for Encased Pipe Approved Products

MANUFACTURER /
SUPPLIER
Innerlynx End Seal Hawkeye Industries Inc.

TYPE / MODEL

D.1.4 SERVICES

D.1.4.1 SERVICE LEAD PIPES

Table D.18 - Service Lead Pipes Approved Products

TYPE OF LEAD ‘ DIAMETER (mm) MANUFACTURER / SUPPLIER
Non-Reinforced Concrete 300 Inland
Reinforced Concrete 300 and 375 Inland, Lafarge
IPEX, Royal Building Products,
PVCDR 28 100 and 150 NEXT Polymers

150, 200, 250, 300, IPEX, Royal Building Products,

PVCDR 35 and
375 NEXT Polymers
75 mm solid (weeping
PVCCSA B 182.1M tile service IPEX, Royal Building Products
only)

Driscoplex by CP Chemical
PE DR 17* 100 and 150 Performance Pipe, KWH,
Sclairpipe, PolyPipe by CS Rinker

Notes

*HDPE pipe is to be used only for pipe bursting or sewer force main.

D.1.4.2 SERVICE LEAD JOINTING MATERIAL

Table D.19 - Service Lead Jointing Material Approved Products

TYPE OF LEAD MATERIAL MANUFACTURER / SUPPLIER
Non-Reinforced Concrete Gasket Inland
Reinforced Concrete Gasket Inland, Lafarge
IPEX, Royal Building Products,
PVC DR 28 Gasket NEXT Polymers, Pro-Line Fittings
Inc.

IPEX, Royal Building Products,
PVCDR 35 Gasket NEXT Polymers, Pro-Line Fittings
Inc.

B182.1
PVC (75 mm) CSA 8wel|\(/jl Solvent B

18



D.1.4.3SERVICE LEAD BENDS, ADAPTERS, AND FITTINGS

Approved Products: All bends, adapters and fittings shall be supplied by the service lead manufacturer

and approved by the Engineer.

D.1.4.4SERVICE CONNECTORS

Table D.20 - Service Connectors Approved Products

TYPE OF SEWER MAIN ‘ APPROVED CONNECTORS MANUFACTURER / SUPPLIER
IPEX Inc., Multi Fittings Inc., DFW Plastics
Inc., Tigre Galaxy Plastics (distributor of
trap- le-T W
Strap-on Saddle-Tee or Wye Tigre), GPK Products,Pro-Line Fittings Inc.,
Royal Building Products
Flexible Saddle DFW Plastics Inc., Mission Rubber Co.
PVvC FAT BOY Inserta Tee Royal Building Products, Pro-Line Fittings
(only for mains 375 mm or larger) Inc.
EZ Tee —Inserta Tee
laxy Plastics Ltd.
(only for mains 375 mm or larger) Galaxy Plastics Ltd
Inserta Tee
| Fitti ., Pro-line Fitti Inc.
(only for mains 375 mm or larger) nserta Fittings Co., Pro-line Fittings Inc
Inline Tee or Wye Galaxy Plastics Ltd., IPEX Inc.
FAT BOY Inserta Tee Royal Building Products, Pro-Line Fittings
(only for mains 250 mm or larger) Inc.
EZ Tee —Inserta Tee
Profile PV I Plastics Ltd.
rofile PVC (only for mains 250 mm or larger) Galaxy Plastics Ltd
Inserta Tee
| Fitti ., Pro-line Fittingsinc.
(only for mains 250 mm or larger) nserta Fittings Co., Pro-line Fittingsinc
IPEX Inc., Multi Fittings Inc., DFW Plastics
Inc., Tigre Galaxy Plastics (distributor of
- le-T W
Strap-on Saddle-Tee or Wye Tigre), GPK Products, Pro-Line Fittings
Inc.
Flexible Saddle DFW Plastics Inc., Mission Rubber Co.
Concrete
Core BeII'Concrete Adapter (only Galaxy Plastics Ltd.
for mains 450 mm or larger)
Concrete Tapping Adapter Royal Building Products, Multi Fittings
(Kipper) Inc.
TwisTee Mission Rubber Co.

19




D.1.4.5CONNECTOR SEALANTS

Table D.21 - Approved sealants for binding PVC saddles to concrete or clay tile sewer mains

SEALANT ‘ MANUFACTURER / SUPPLIER AMBIENT TEMPERATURE
Femco/Predco Epoxy Kit Tridon Ltd. Greater than 0°C
Permaseal HV Chemtron 20°C-40°C

D.1.5 MANHOLES

D.1.5.1 MANHOLE COVERS

Table D.22 — Manhole Covers Approved Products

TYPE OF COVER ‘ MANUFACTURER / SUPPLIER

Norwood Foundry Ltd., Sovereign Castings Inc., Trojan

Manhol
Standard Manhole Cover Industries Inc., Westview Seals Ltd., Sigma Corporation, EJ

Standard Manhole Cover c¢/w

. . Trojan Industries Inc., Westview Sales Ltd.
locking Device

Norwood Foundry Ltd., Sovereign Castings Inc., Trojan

Grated Manhole Cover . . . .
Industries Inc., Westview Seals Ltd., Sigma Corporation, EJ

D.1.5.2 MANHOLE FRAMES

Table D.23 - Manhole Frames Approved Products

TYPE OF FRAME ‘ MANUFACTURER / SUPPLIER

Norwood Foundry Ltd., Sovereign Castings Inc., Trojan
Industries Inc., Westview Seals Ltd., Sigma Corporation, EJ

Norwood Foundry Ltd., Sovereign Castings Inc., Trojan
Industries Inc., Westview Seals Ltd.

Standard Manhole Frame

90 mm Shallow Manhole Frame

Norwood Foundry Ltd., Sovereign Castings Inc., Trojan

1 hallow Manhole F
>0 mm Shallow Manhole Frame Industries Inc., Westview Seals Ltd., Sigma Corporation

Norwood Foundry Ltd., Sovereign Castings Inc., Trojan

Manhole F Safety Grati . )
annhole Frame satety Brating Industries Inc., Westview Seals Ltd.

Norwood Foundry Ltd., Sovereign Castings Inc., Trojan
Industries Inc., Westview Seals Ltd.

Adjustable Manhole Frame Trojan Industries or approved equal
Notes

Manhole Frame Riser*

*Only permitted for re-surfacing on existing roads with County approval. Not to be used for new
construction.




D.1.5.3 MANHOLE COLLARS

Table D.24 - Precast Manhole Collars Approved Products

HEIGHT MANUFACTURER / SUPPLIER ‘

(mm) Inland \ Lafarge Precon Proform \
50 Yes Yes Yes Yes
75 Yes Yes Yes Yes
100 Yes Yes Yes Yes
150 Yes Yes Yes Yes
200 Yes Yes No No

D.1.54MANHOLE SLAB TOPS

Table D.25 - Manhole Slab Tops Approved Products

TYPE OF SLAB TOP ‘ MANUFACTURER / SUPPLIER

Manhole Slab Top Inland, Lafarge, Precon

Manhole Slab Top for Spigot-

. Inland, Lafarge, Proform, Precon
Up Installations &

Manhole Slab Top for Large

Inl Laf: Prof P
Diameter Round Manhole nland, Lafarge, Proform, Precon

D.1.5.5 MANHOLE RISERS

Table D.26 - Manhole Risers

HEIGHT MANUFACTURER / SUPPLIER

(mm) Inland \ Lafarge Precon
300 Yes Yes Yes
400 Yes Yes Yes
800 Yes Yes Yes
1200 Yes Yes Yes
1600 No No No
2000 Yes No Yes
2440 Yes (2500 mm) Yes No

Table D.27 - Manhole Risers for Spigot-Up Installations

MANUFACTURER / SUPPLIER ‘

Inland ‘ Lafarge  Precon Proform |
300 Yes Yes Yes Yes
400 Yes Yes Yes Yes
800 Yes Yes Yes Yes
1200 Yes Yes Yes Yes
1600 No No Yes Yes
2000 Yes No Yes Yes
2440 Yes (2500 mm) Yes No Yes

.



D.1.5.6 MANHOLE ADAPTOR BARRELS

Table D.28 - Manhole Adaptor Barrels Approved Products

TYPE OF ADAPTOR ‘ MANUFACTURER / SUPPLIER HEIGHT (mm)
Inland 184
Spigot-Spigot Adaptor Lafarge 305
Proform 305
Inland 508
Bell-Bell Adaptor Lafarge 406
Proform 406

D.1.5.7 MANHOLE STEPS

Table D.29 - Manhole Steps Approved Products

TYPE OF STEP
Aluminum

MANUFACTURER / SUPPLIER
MSU Mississauga Ltd. (Models 350 and 360)

Galvanized Steel

Inland, Lafarge, Precon, Proform

.



D.1.5.8 MANHOLES

Table D.30 - Precast Type 1-S Manhole

MANUFACTURER DIMENSIONS (mm x mm)

1220x 1220
1525 x 1525
1830 x 1830
1980 x 1980
2440 x 2440
2800 x 2800
1220x 1220
1500 x 1500
Lafarge 1930 x 1930
2400 x 2400
2800 x 2800
1220x 1220
1525 x 1525
1830 x 1830
1830 x 2440
2500 x 3000
3000 x 4000
1220x 1220
1525 x 1525
1830 x 1830
2135x 2135
2440 x 2440
2440 x 3050
2745 x 2745
3050 x 3050

Inland

Precon

Proform

Table D.31 - Precast T-Riser Manhole

PIPE DIAMETER MANUFACTURER / SUPPLIER

(mm) Inland Lafarge
1050 Yes No
1200 Yes Yes
1350 Yes Yes
1500 Yes Yes
1650 Yes Yes
1800 Yes Yes
1950 Yes Yes
2100 Yes Yes
2400 Yes Yes
2700 Yes Yes
3000 Yes Yes
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Table D.32 - Large Diameter Round Manholes

VAULT MANUFACTURER / SUPPLIER
DIAMETER (mm) Inland Lafarge Precon Proform
1500 Yes Yes Yes Yes
1800 Yes Yes Yes Yes

Table D.33 - Field Cast and Control (Test) Manholes

TYPE OF MANHOLE ‘
Precon Test Manhole — Pre-bench

MANUFACTURER |
PRECON Precast

D.1.59 MANHOLE BASES

Table D.34 - Manhole Bases Approved Products

TYPE OF MANHOLE MANUFACTURER

Inland

Type 5A Lafarge

Precon

Type 5A — Spigot-U Injand

ype >R = >SpIgot-Lp Lafarge
Installations

Precon

Precast Bases Type 5A — Spigot-Up

. Proform (octagonal)
Installations

Type 5A — Sampling Chamber Lafarge
Inland

Type 5A — Pre- Bench Spigot-Up Lafarge
Monolithic Manhole Precon

Proform

Notes:

Inland is approved for 3/4 deep pre-benched base.

D.1.5.10 MANHOLE CONNECTIONS

Table D.35 - Rubber gaskets for connecting PVC pipe to manholes and catch basins.

MANUFACTURER / SUPPLIER  INTEGRAL GASKET ‘ GASKET
Press-Seal Gasket Corporation Cast-a-Seal 603 Kwik Seal
Press-Seal Gasket Corporation PSX: Direct Drive PSX: Direct Drive

Hamilton Kent -- Cobra Style
Hamilton Kent -- Adjustable Style
A-Lok Products Inc. A-Lok Premium -

.



Table D.36 - Manhole connectors for Ultrarib PVC pipe (storm sewer only)

FITTING MANUFACTURER / SUPPLIER
Ultrarib PVC Pipe Connections to
Manholes(B x DR 35) Manhole Connector IPEX Inc.
D.1.5.11 MANHOLE BARREL JOINTING MATERIAL

Material supplied or recommended by the manufacturer and approved by the Engineer shall be
used on each barrel joint.

Table D.37 — Manhole Barrel Jointing Material

MATERIAL MANUFACTURER / SUPPLIER

Rubber Gasket Concrete Pipe Plants
Rub’r-Nek Henry Company
Kent Seal Hamilton Kent

Table D.38 —Manhole Barrel Jointing Material (Mortar) Approved Products

PRODUCT NAME ‘ MANUFACTURER MANUFACTURER / SUPPLIER
ThoRoc Plug (formerly Preco Plug) ChemRex Mountainview Systems

D.1.6 CATCH BASINS

D.1.6.1 CATCH BASIN SIDE INLET

Table D.39 - Catch Basin Side Inlet Approved Products

TYPE OF SIDE INLET ‘ MANUFACTURER / SUPPLIER

Norwood Foundry Ltd., Sovereign Castings Inc.,

ide Inlet T ‘c
Side Inlet Type ‘C Trojan Industries Inc., Westview Sales, Ltd.

Two Piece Side Inlet Type Sovereign Castings Inc., Trojan Industries Inc.,
‘c* Westview Sales, Ltd.

Notes

*Two Piece Side Inlet Type ‘C’ is required on all freeways, major roads, collector roads, bus
routes,and any road where snow clearing occurs.

D.1.6.2 CATCH BASIN GRATES

Table D.40 - Catch Basin Grates Approved Products

TYPE OF GRATE MANUFACTURER / SUPPLIER

Norwood Foundry Ltd., Sovereign Castings Inc.,

«~r *
Type 'C Grate Trojan Industries Inc., Westview Sales, Ltd.

Norwood Foundry Ltd., Sovereign Castings Inc.,

‘ _2’
Type 'K-2" Grate Trojan Industries Inc., Westview Sales, Ltd.

Notes

*Type K-3 catch basin utilizes a Type ‘C’ grate
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D.1.6.3 CATCH BASIN FRAMES

Table D.41 - Catch Basin Frames Approved Products

TYPE OF FRAME MANUFACTURER / SUPPLIER

Norwood Foundry Ltd., Sovereign Castings Inc.,

T ‘C’ Frame*
ype ame Trojan Industries Inc., Westview Sales, Ltd.

Norwood Foundry Ltd., Sovereign Castings Inc.,

T ‘K-2’ Fram
ype ame TrojanlIndustries Inc., Westview Sales, Ltd.

Notes

*Type “K-3” catch basin utilizes a Type ‘C’ frame

D.1.6.4 CATCH BASIN TOPS

Table D.42 - Catch Basin Tops Approved Products

TYPE OF TOP ‘ MANUFACTURER / SUPPLIER
Inland
. Lafarge
Precast Top for Type ‘C’ Catch Basin

Proform

Precon

Alternate Precast Top for Type ‘C’ Inland
Catch Basin in Low Profile Rolled Curb Lafarge
Inland

Precast Slab Top for Type ‘K-2’ Catch Lafarge
Basin Proform

Precon

Precast Slab Top for Type ‘K-3’ Catch Inland
Lafarge
Basin Proform

Precon

D.1.6.5 CATCH BASIN COLLARS

Table D.43 - Catch Basin Collars Approved Products

TYPE OF COLLAR MANUFACTURER / SUPPLIER

Concrete Catch Basin Collar for Lafarge (67 mm)
Type ‘K-3’ Catch Basin Proform (50, 75, 100, 150 mm)
Precast Collar for Type ‘K-2’ Catch Inland (100 mm)
Basin Proform (50, 75, 100 mm)




D.1.6.6 CATCH BASIN BARRELS

Table D.44 - Precast Catch Basin Barrels

MANUFACTURER / SUPPLIER

HEIGHT (mm) Inland \ Lafarge Precon Proform
150 Yes Yes (152 mm) No No
300 Yes Yes (305 mm) No No
450 Yes Yes (457 mm) No No
600 Yes Yes (610 mm) Yes No
762 No Yes No No
914 No Yes No No
1050 Yes Yes (1067 mm) Yes (1067 mm) Yes (1000 mm)

D.1.6.7 CATCH BASIN BASES

Table D.45 - Catch Basin Bases Approved Products

TYPE MANUFACTURER / SUPPLIER

Basin (Schlusselbauer Process)

Inland
Precast Monolithic Catch
. Lafarge
Basin Base
Proform
900 mm Monolithic Catch
Inland

D.1.6.8 CATCH BASIN LEADS

Table D.46 - Catch Basin Leads Approved Products

TYPE OF CATCH SIZE OF
MATERIAL MANUFACTURER / SUPPLIER
BASIN LEAD (mm) /
IPEX, Royal Flex-Lox,
PVC NEXT Polymers
Single Catch Basin 250 \PEX Ultrarib* Roval
Profile PVC* Lrarhe, Roya
Pipe Kor Flo
IPEX, Royal Flex-Lox,
PVC NEXT Polymers
Double Catch Basin 300 Reinforced Concrete Lafarge, Inland
ih*
Profile PVC* IPEX L.Jltrarlb , Royal
Pipe Kor Flo
IPEX< Royal Flex-Lox,
d PVC NEXT Polymers
Interconnec.te 300 Reinforced Concrete Lafarge, Inland
CatchBasin —— I
Profile PVC* IPEX U trarib*, Roya
Pipe Kor Flo
Notes

*Storm system construction only

.



D.1.6.9 INLET CONTROL DEVICE (ICD)

Specifications and Standards: ICD material to be 6 mm gauge PVC/fiberglass or equivalent stainless

steel.

Table D.47 - ICDs Approved Products

TYPE OF ICD SIZE (mm) MANUFACTURER / SUPPLIER
R30
R50 PVC - IPEX, Pro-Line Fittings, GalaxyPlastics
Curved Plate
R70 .
Stainless Steel - Lafarge
R100
R30
R50 PVC —IPEX, Pro-Line Fittings, GalaxyPlastics
Flat Plate 70
Stainless Steel - Lafarge
R100

D.1.7 WARNING TAPE

Table D.48 - Warning Tape Approved Products

TYPE / MODEL MANUFACTURER / SUPPLIER

MTP 61000* ACP International
Magnatec Empire
10314xxx3 Pro-line Safety Products*

Notes

*Or approved equal.

D.1.8 OIL-GRIT SEPARATORS AND OIL WATER INTERCEPTORS

Specifications and Standards: An average annual Total Suspended Solids (TSS) removal rate of 85%

for particle sizes 50 um and greater is required for each year of the period of record.

Table D.49 - Oil-Grit Separators Approved Products

TYPE OF OIL-GRIT SEPARATOR ‘ MANUFACTURER / SUPPLIER

Stormceptor Imbrium Systems
Vortechs CONTECH Stormwater Solutions
CDS CONTECH Stormwater Solutions

Downstream Defender

Hydro International

AFC (Oil-Water Interceptor)

American Forcecrete of Canada

Notes

*Catch basin-types of Oil-Grit Separators are not approved.
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D.2 - WATER

D.2.1 DISTRIBUTION PIPE

Table D.50 - Pipe Materials and Specifications

MATERIAL SPECIFICATION MANUFACTURER MODEL / TYPE
Polyvinyl Chloride (PVC) AWWA C900, DR18 IPEX Blue Brute / Centurion
Polyvinyl Chloride (PVC) AWWA C900, DR25 IPEX Blue Brute / Centurion

Polyvinyl Chloride (PVC)

AWWA C900, DR18

Next Polymers

AQUALOC (Class 150)

Polyvinyl Chloride (PVC)

AWWA C900, DR25

Next Polymers

AQUALOC (Class 150)

Notes:

Ductile Iron Pipe to be used on a project specific basis only.

D.2.2 HYDRANTS

Table D.51 - Hydrant Models and Specifications

MANUFACTURER MODEL / TYPE SPECIFICATION
McAvity (Clow) Brigadier (M67) AWWA C502
Mueller Modern & Super Centurion AWWA C502

D.2.3 DISTRIBUTION VALVES

Table D.52 - Acceptable Gate Valves

MANUFACTURER MODEL / TYPE SPECIFICATION

Resili W
Mueller esilient Wedge AWWA C509
A2360/A2362
Mueller Resilient Wedge A2361 AWWA C515
Clow Resilient Wedge A2640 AWWA C509
Clow Resilient Wedge A2638 AWWA C515
D.2.4 SERVICE CONNECTION
Table D.53 - Acceptable Materials for Copper Services
MANUFACTURER ‘ MODEL / TYPE ‘ COMMENTS
Wolverine Type K Third Party Certified to ASTM B88, NSF 61
Cerro Type K Third Party Certified to ASTM B88, NSF 61
Halstead Type K Third Party Certified to ASTM B88, NSF 61
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Table D.54 - Acceptable Pipe Material for Polyethylene Services

MANUFACTURER ‘ MODEL / TYPE ‘

COMMENTS

Rehau Municipex Cross-linked Polyethylene (PEXa)
CSA B137.5, NSF 61, NSF 14, AWWA C904
IPEX Blue 904 Cross-linked Polyethylene
CSA B137.5, NSF 61, NSF 14, AWWA C904

Table D.55 - Acceptable Materials for Services Saddles

MANUFACTURER ‘ MODEL / TYPE COMMENTS

Robar

2606

Stainless Steel, AWWA C800

Robar

2706

Cast Bronze, AWWA C800

MANUFACTURER ‘ MODEL / TYPE ‘

Cambridge Brass

301 Series

Table D.56 - Acceptable Materials for Main Stops

COMMENTS

Compression Ends, AWWA C800

Mueller

B2500 Series

Compression Ends, AWWA C800

Table D.57 - Acceptable Materials for Water Service Unions

MANUFACTURER

Cambridge Brass

MODEL / TYPE
118 Series

COMMENTS
Compression Ends, AWWA C800

Mueller

110 Compression

Compression Ends, AWWA C800

MANUFACTURER ‘ MODEL / TYPE ‘

Cambridge Brass

202 Series

Table D.58 - Acceptable Materials for Curb Stops

COMMENTS
Compression Ends, AWWA C800

Mueller

B-25209 Series

Compression Ends, AWWA C800
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D.3 - LIST OF SUPPLIERS

SUPPLIER CONTACT INFORMATION

ACO Polymer Products

Table D.59 — List of Suppliers

www.acousa.com | 918-258-3517

Advance Products and Systems

www.apsonline.com

A-LOK Products Inc.

www.a-lokl.com | 918-258-3517

American Forcecrete of Canada (APS) Inc.

www.ascinc.ca

Canada Pipeline Accessories (1986) Corp.

www.canadapipeline.com

Cascade Aqua-Tech

www.cascadeaqua.com

CCl Pipeline Systems

WWWw.ccipipe.com

Chemtron Manufacturing Ltd.

www.chemtron.ca

CONTECH Stormwater Solutions

www.contech-cpi.com

Dallas Specialty

www.dalspc.com

Degussa Building Systems

403-807-9800

DFW Plastics Inc.

www.dwfplastics.com

Fernco Connectors Ltd.

www.fernco.com

Galaxy Plastics

www.galaxyplastics.com

GPK Products Inc.

www.gpk-fargo.com

Hamilton Kent

www.hamiltonkent.com

Hawkeye Industries Inc.

www.hawk-eye.com

Imbrium Systems

www.imbriumsystems.com

Inland Pipe Limited

www.inlandcanada.com

IPEX Inc. www.ipexinc.com

KWH Pipe www.kwhpipe.ca

Lafarge Canada Inc. www.lafargepipe.com
Martech www.martechmarketing.com
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E.0 - ACRONYMS

Acronyms from each document are listed and expanded.

A Cross-sectional area of pipe cB
AADT Annual average daily traffic CBR
AALA Alberta Association of CcC
Landscape Architects CCA
AASHTO American Association of State
Highway and Transportation ccc
Officials
AC Asbestos cement CcelL
ACP Asphalt concrete pavement
ADD Average daily demand CEC
AEPA Alberta Environment and CNLA
Protected Areas
ANSI American National Standards CGSB
Institute
APEGA The Association of CSP
Professional Engineers and TS
Geoscientists of Alberta
D
APWA American Public Works
Association DLC
ASCE American Society of Civil bp
Engineers DPCP
ASME American Society of
Mechanical Engineers DR
ASTM American Society for Testing DSSP
Materials
AT Alberta Transportation ER
AT HGDG Alberta Transportation EP
Highway Geometric Design
g. Y 8 ESC
Guide
EVC
AWG American wire gauge
. FAC
AWWA American Water Works
Association FDC
BMP Best management practices GIS
BVC Beginning of vertical curve
HDPE
C&G Curb and Gutter
. HGL
CAN/CSA Canadian Standards
Association HWL
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Catch basin
California bearing ratio
Curb cock

Canadian Construction
Association

Construction completion
certificate

Canadian Council of
Independent Laboratories

Canadian Electrical Code

Canadian Nursery Landscape
Association

Canadian General Standards
Board

Corrugated steel pipe
Copper tube size

Double strap

Design lights consortium
Development permit

Domestic Phytosanitary
Certification Program

Dimension Ratio

Development site servicing
plan

Environmental Reserve
Equivalent Population
Erosion and Sediment Control
End of vertical curve

Final acceptance certificate
Fire department connection

Geographic information
system

High-Density Polyethylene
Hydraulic Grade Line

Highest water level



IDF
IES

IESNA

ITE

LED

LID

LOS
LPW
LvC
MDD
MH

MR
MuP
MUTDC

NBR
NSF

NWL
OHS

ppl
PEX

PEXa

PF
PHD
PI

Internal pipe diameter
Inflow design flood

Illuminating Engineering
Society

[lluminating Engineering
Society of North America

Institute of Transportation
Engineers

Kelvin

Light-emitting diode

Low impact development
Level of service

Lumens per Watt

Length of vertical curve
Maximum daily demand
Manhole

Municipal Reserve
Multi-Use Pathways

Manual of uniform traffic
control devices

Nitrile butadiene rubber

National Sanitation
Foundations

Normal water level

Occupational Health and
Safety

People
Cross-Linked Polyethylene

Cross-Linked Polyethylene —
Type A

Peaking factor
Peak hour demand

Points of intersection

PUL
PVC
PW

QPDW

RAU
RAP
RCU
RLU
ROW

SDR
SPD
SuU

SwW
SWMF

SWMR

TAC

TEC

TIA
TPC
UAU
ucu
UL
WB
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Public utility lot

Polyvinyl chloride

Potable water

Pipe capacity or Rate of flow
Peak dry weather flow
Hydraulic grade line
Roadway arterial undivided
Reclaimed Asphalt Pavement
Roadway collector undivided
Rural local undivided
Right-of Way

Single strap

Slope of hydraulic grade line
Standard dimension ratio
Standard Proctor Density
Single unit

Single wide strap

Storm water management
facility

Stormwater management
plan-report

Transportation Association of
Canada

Alberta Transportation and
Economic Corridors

Traffic impact analysis
Pipe touchpoint corrosion
Urban arterial undivided
Urban collector undivided
Urban lane

Wheelbase



F.O - DEFINITIONS

Except where the context otherwise requires, the following expressions or words, when used in these
Servicing Standards, shall carry the following meanings:

Access and Work Agreement

Alberta Environment and
Protected Areas

Clear Zone

Contractor

The County

Developer

Developer’s Engineer

Design Life

Development Agreement

Engineer of Record

Good Engineering Practice

Shall mean Wheatland County’s specific agreement required for
any work to be completed in the Wheatland County’s Right-of-
Ways. Link:

The ministry responsible for environmental protection and
management of protected areas in Alberta.

The roadside area that is free of objects, where an out-of-control
vehicle can traverse safely. The width of a clear zone is measured
relative to the edge of the traveled way.

An entity working on behalf of the Developer on a project approved
by the County.

Refers to the municipality of Wheatland County registered in the
Province of Alberta, its Council, Administration, or designated
representative (i.e. their consulting engineer or specialist).

The Landowner or Registered equitable owner for development
and is the entity or individual responsible for the planning,
preparation, and construction of land for various uses.

The Professional Consulting Engineer working on behalf of the
Developer and registered with APEGA.

The time from original construction to a terminal condition for the
infrastructure where replacement is required.

A legal contract for all residential, industrial, and commercial
developments. It sets out the terms and conditions under which
the development of the lands is to take place within Wheatland
County, including the responsibility to construct public facilities and
associated financial obligations.

An APEGA-registered professional engineer who authenticates and
validates drawings, reports, or papers for a project. The
professional engineer’s seal signifies that an Engineer of Record
developed, coordinated, or prepared drawings, reports, etc., for a
project under the supervision of a professional engineer.

Standardized approaches that provide a high degree of certainty
that the design and delivery of the engineered systems are
successful, safe, and cost-efficient. The engineering is completed to
the same standards and specifications that adhere to current
regulations and requirements that another competent industry
professional engineer would design the system to.
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Owner

Public Utility Lot (PUL)

Right-of-Way (ROW)

e Road Right-of-Way

e Utility Right-of-Way

Executor of a project.

Titled parcels of land that are owned by Wheatland County. They
contain: County and private utility services (power, water, gas,
drainage, telecommunications); public walkways; and/or access to
service locations.

Refers to either a Road Right-of-Way or a Utility Right-of-Way.

An area that gives the County space to install street light
poles and plant trees. This space also gives shallow utility
providers a place to build and maintain their critical
infrastructure.

The County uses the term Road Right-of-Way to describe all
aspects of the physical space of roads, lanes, and
boulevards, including but not limited to County streets and
sidewalks.

An easement granted to the County by a property owner,
which gives utility providers a place to put their
infrastructure — both above and below ground.
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1.0 - GENERAL

These standards are provided to set guidelines and establish requirements regarding the design of
Urban Infrastructure within Wheatland County (the County). Its objective is to ensure that all
infrastructure work in the County is designed to a consistent and sustainable standard. The design of
Urban Infrastructure must adhere to these standards.

The County retains the ability to refer to other applicable regional municipality guidelines, standards,
and policies where the County deems it appropriate on a case-by-case basis.
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2.0 - URBAN ROADWAYS

2.1 - GENERAL

The road design guidelines herein generally follow the most recent editions of the Transportation
Association of Canada (TAC) (Various Guidelines) and Alberta Transportation and Economic Corridors
(TEC) Highway Geometric Design Guide (current version). It is the Developer’s responsibility to ensure
that the design, construction, and performance of all infrastructure constructed under the executed
Development Agreement or Access and Work Agreement meets or exceeds these standards/guidelines.
Authenticated and validated drawings prepared by a Professional Engineer registered with the
Association of Professional Engineers and Geoscientists of Alberta (APEGA) are required for all road
construction projects.

The County may consider alternate road design variations from this section to accommodate unique site
circumstances, provided that public safety and the County are not put at risk. Any and all variations
must be brought to the County’s attention and reviewed on a case-by-case basis.

The Developer shall enter an Access and Work Agreement and/or Development Agreement with the
County to perform any road construction.

Applications for road construction on statutory local road allowances must be submitted in writing with
applicable design drawings to the County and are subject to County approval. For provincial roads,
applications must also be submitted to the Alberta Ministry of Transportation and Economic Corridors
(TEC) and are subject to approval by both the Ministry and the County.

2.2 - TRAFFIC IMPACT ASSESSMENT

The purpose of a Traffic Impact Assessment (TIA) is to review and evaluate operational conditions within
the analyzed area, and to assess the impact of the proposed development and/or changes to the
transportation network.

A TIA shall be provided in support of residential subdivision applications proposing ten (10) or more lots
and for all proposed industrial/commercial developments. The County may also require a TIA for
subdivision applications for developments with fewer than ten (10) lots at the County’s discretion.

TIAs shall be prepared and authenticated by a Professional Engineer and conducted in accordance with
the requirements outlined in TEC's Traffic Impact Assessment Guideline (current version). All items
required within this guideline shall be identified and provided as part of the County’s requirements.
Because this guideline cannot feasibly cover all potential situations, it is recommended that the
Developer or Developer’s Engineer contact the County to identify and determine site-specific components
of the study. Certain details, such as growth rates, will be established on a case-by-case basis in
collaboration with the County, as they can vary depending on the proposed development’s location.

The minimum requirements for intersection improvements shall be based on TEC’s Highway Geometric
Design Guide (current version). The intersection review and assessment shall include a detailed analysis
of individual turning movements. The cost of any additional right-of-way (ROW) required to
accommodate intersection improvements is the sole responsibility of the Developer.
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Trip generation rates shall be based on data found within the Institute of Transportation Engineers’
(ITE’s) Trip Generation Tables. The minimum Level of Service (LOS) acceptable for the County is “C” in
all rural areas. A lower LOS may be considered in urban or rural fringe areas at the discretion of the
County.

2.2.1  TIA Study Area and Analysis Horizon

The study area for the TIA will be defined by the County on a case-by-case basis and will include areas
adjacent to the proposed development. This may involve all the proposed access points as well as
selected intersections within the study area designated by the County. This includes intersections that
may be external as well as internal to the development.

The analysis shall be carried out for:

.01  Current conditions using the current traffic volumes.
.02 Opening Day.
.03 5,10, 15, and 25-year horizons or otherwise as determined by the County.

2.3 - ROADWAY CLASSIFICATIONS

Urban roadway classifications are defined based on the function of the roadway, adjacent land uses, and
TAC Designations. The County roadway classifications are divided into six (6) categories as follows:

.01 Arterial

.02 Industrial/Commercial
.03 Major Collector

.04 Minor Collector

.05 Residential

.06 Lane

Typical cross-sections for the roadway classifications are provided in the Standard Urban Road
Drawings. Table 2.1 provides the roadway classifications and geometric guidelines.

2.3.1 Arterial Roadways

Arterial roadways generally facilitate the flow of traffic between activity centers, connecting Collector
roadways, other Arterial roadways, but not Residential roadways. They may provide direct access to
industrial and commercial sites. Unless specified otherwise, Arterial roadways shall be divided for 4-
lanes, and for 2-lanes undivided. On-street parking is not permitted on Arterial roadways.

2.3.2  Industrial / Commercial Roadways

Industrial / Commercial roadways service industrial areas and connect to Arterial roadways and Major
Collector roadways. Direct access to industrial and commercial sites is permitted. Unless specified
otherwise, Industrial roadways shall be undivided. On-street parking is permitted on Industrial
roadways.
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2.3.3 Major Collector Roadways

Major Collector roadways provide local access to frontage developments and collect traffic from several
Residential roadways or from an industrial area, and channel it towards the Arterial roadways. A Major
Collector roadway can connect with Residential roadways, other Collector roadways, or with Arterial
roadways; however, their location should minimize the potential for use as a shortcut between Arterial
roadways. Major Collector roadways provide access to commercial sites and may provide direct access
to individual residential properties. Major Collector roadways are used to accommodate increased
vehicular traffic volumes as compared to Minor Collector roadways. On-street parking is permitted on
Minor Collector roadways unless otherwise directed by the County.

2.34 Minor Collector Roadways

Minor Collector roadways provide local access to frontage developments and collect traffic from several
Residential roadways or from an industrial area, and channel it towards the Arterial roadways. A Minor
Collector roadway can connect with Residential roadways, other Collector roadways, or with Arterial
roadways; however, their location should minimize the potential for use as a shortcut between Arterial
roadways. Minor Collector roadways provide access to commercial sites and may provide direct access
to individual residential properties. Minor Collector roadways are used to accommodate lower vehicular
traffic volumes as compared to Major Collector Roadways. On-street parking is permitted on Minor
Collector roadways unless otherwise directed by the County.

2.3.5 Residential Roadways

Residential roadways are intended solely to provide access to individual properties. Residential
roadways are only permitted to connect with other Residential roadways or with Collector roadways. All
sites should provide sufficient on-street parking to meet demands. Parking is permitted on Residential
roadways.

2.3.6 Lanes

Lanes provide direct rear access to abutting residential and commercial properties. Lanes also provide a
service access for garbage collection, deliveries, and loading/unloading. The use of Lanes in residential
developments should be avoided whenever possible. Lanes shall be provided for residential lots fronting
directly onto Collector roadways (Major and Minor) classifications or higher.
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Table 2.1 — Road Classifications and Cross-Sectional Geometrics

CLASSIFICATION ARTERIAL  'NDUSTRIAL/ COLLECTOR  COLLECTOR RegipENTIAL  LANE
COMMERCIAL (Major) (Minor)
TAC Designation UAU ucu ucu ucu uLu UL
Right-of-Way Width (m) 28.0 24.0 24.0 20.0 20.0 6.0
Road Width (m) 14.8 124 12.0 12.0 13.2 4.0
Lane Widths (m) 4@3.7 2@3.7 2@35 2@3.5 2@4.1 N/A
Parking Lanes (m) N/A 2.50 2.50 2.50 2.50 N/A
Gutter Width (mm) 500 500 250 250 250 N/A
\S/\l/r}lgxa(llr;/)Pathway 2.0 ACP 1.5;;n:(rj«;te / 1.5 Concrete | 1.5 Concrete | 1.5 Concrete N/A
Design Speed (km/hr.) 60 50 50 50 50 20
Posted Speed (km/hr.) 60 50 50 50 50 20
Minimum Radius (m) 130 75 75 75 75 20
Minimum K — Crest (m) 11 7 7 7 7 1
Minimum K — Sag (m) 18 13 13 13 13 3
?r/'na/’;?”pere'evat'o" 0.06 0.04 0.04 0.04 0.04 '2;’;\;’5:
Notes:

1. For roadways with posted speeds higher than 60 km/h, TAC guidelines should be used.

2. Road width dimensions are from lip of gutter to lip of gutter or edge of pavement to edge of pavement.

3. Final right-of-way widths shall be increased (if required), to accommodate noise impact assessments and
topographic requirements.

4. All paved roads shall be crowned with a cross-fall of 2% unless superelevation is deemed necessary.

5. Minimum Radius assumes the maximum superelevation rate indicated.

2.4 - VERTICAL AND HORIZONTAL ALIGNMENT

2.4.1

Vertical Geometrics

.01  The minimum grade shall be 0.6% on all curbed roadways. Lanes shall have a minimum grade of

0.8%. Minimum grade shall be 1.0% around curb returns and cul-de-sac bulbs.
.02 The maximum grade shall be 8.0%.
.03 A maximum gradient of 4% may be used through intersections.

24.2 Horizontal

.01  Horizontal curves are not required for deflections of less than 0°30".

.02 Superelevation shall be provided as per Table 2.2 and Table 2.3, below.
.03  Spiral curves are not permitted.
.04  Straight or near-straight Residential roadways shall have a maximum unimpeded length of 200 m

unless traffic calming measures are provided.
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Table 2.2 — Superelevation Rate for Urban Design, emax=0.04 m/m

Radlus Design Speed (km/h)
{m) 30 40 50 60 70 80 90 100
7000 NC NC NC NC NC NC NC NC
o0 I I N N
4000 NC
3000 r} ' NC NC RC
C

2000 NC RC RC
1500 RC

1200 RC
1000 ! I
900 N

800 RC
700 NC  / RC
600 RC RC 0.027
500 \J 0.022 | 0.039
400 RC 0.036 |Min R=490
350 \ 0.026 [Min R=380
300 ' RC 0.035
250 0.027 [Min R=280
200 RC 0.040
180 0.021 |Min R=200
160 0.027
140 \ 0.035
120 RC Min R=130
100 0.026
90 0.032
80 ] 0.039
70 RC Min R=80 €max = 0.04 m/m

60 0.022 NC = normal crown (-0.02 m/m)
50 0.032 RC = reverse crown (+0.02 m/m)
40 Y Min R=45

30 RC

20 0.040
Min R=20

oz
O O

min. radius

for normal 420 660 950 1290 1680 2130 2620 3180
crown

min. radius

for reverse 30 65 115 185 290 400 530 690
crown

Reference: Table 3.2.8: Superelevation Rate for Urban Design, emax = 0.04 m/m from the TEC Highway
Geometric Design Guide

Urban Services Design Standards



Table 2.3 — Superelevation Rate for Urban Design, emqsx = 0.06 m/m

Radius Design Speed (kmh)
(™) 30 0 [T 80 70
7000 WG NC NC NC NG

NC NG |

NC
NC RC
RC

§8
L
-—

RC

1200
1000

g
IR

g
i

RC
0.025

) | RC 0.035
RC 0.030 0.048
Y 0026 | 0045 [WinR=%30
350 RC 0.035 0.056
3 L ] 0.025 0.045 [MnR=340
250 RC 0.036 [Min R=250
200 0.024 0.053
180 0030 |Min R=190]
160 W 0037
140 RC 0.046
120 0026 [MinR=120
100 0.038
%0 v 0.043
80 RC 0.052
70 0.024 |MinR=75 #,nx = 0,08 mim

60 0.032 NC = normal croan (-0.02 mim)
50 L ] 0.044 | RC = reverse crown (+0.02 mim)
40 RC Min R=40
30 0.030

20 0.056
Min R=20

2
BE
b

.

=
0Z
oo

min. radivs

for nomal 420 650 950 1290 1680 2130 2620 3180
Crown

min. radius
for raverse 40 80 136 220 330 450 800 770
CIOWN

Reference: Table 3.2.9: Superelevation Rate for Urban Design, emax = 0.06 m/m from the TEC Highway
Geometric Design Guide
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2.5 - ROADWAY STRUCTURES

The Developer shall submit a geotechnical report for the proposed project to the County for review as
part of the overall submission. The geotechnical report must include specific recommendations for
roadway structure construction based on in-situ conditions and projected traffic volumes. The more
conservative of the 20-year structure recommended by the geotechnical consultant and the structure
shown in Table 2.4 shall be used.

Table 2.4 indicates the minimum thicknesses of granular and asphalt concrete materials required for
each street classification.

Roadways in all urban developments shall be surfaced with asphaltic concrete pavement (ACP) (hot mix
asphalt). The ACP shall be placed in a minimum of two (2) lifts in accordance with Table 2.4 or as
approved by the County; the second lift of ACP for Private, Public and Service roads shall not be placed
until two (2) winter seasons have passed and all necessary repairs to the road surfaces, including
approaches, have been completed to the satisfaction of the County. The second lift shall be placed
within three (3) years of the initial construction. The ACP for Major and Arterial roads shall be placed in
one season.

If an interim or temporary entrance is necessary to provide access to a new subdivision, cul-de-sac or
other Residential roadway, the roadway structure must be designed to accommodate the projected
traffic for the life of the facility.

Table 2.4 — Minimum Roadway Structure Requirements

COLLECTOR
(Major)

COLLECTOR  prsIDENTIAL

INDUSTRIAL /
CSEATON AR commeraiaL

Asphalt Pavement (mm) 150 130 130 110 100 50

Top Lift (mm) 50 Mix B 60 Mix B 60 Mix B 50 Mix B 50 Mix B 50 Mix B

Bottom Lift (mm) 100 Mix A 70 Mix A 70 Mix A 60 Mix A 50 Mix A N/A

Granular Base (GBC) (mm) 200 150 150 100 100 100

(Gr;"’::)‘”ar Sub-Base (GSBC) 300 250 250 200 200 150
Notes:

1. Mix A & B as per Section 307.03.00 of City of Calgary’s Roads Construction Standard Specification
(current version).

2.6 - DEAD-END ROADS / CUL-DE-SACS

.01 Inresidential subdivisions, all dead-end roads shall be provided with a cul-de-sac or turnaround
consistent with the Standard Rural Road Drawing R-107 in Rural Services Design Standards.

.02 The maximum length of a cul-de-sac is 120 m from the street curb line to the start of the bulb. Cul-
de-sacs in excess of 120 m and less than 170 m will require an additional hydrant. Longer cul-de-
sacs may be permitted but should be avoided where possible. If a cul-de-sac longer than 170 m is
proposed, provisions must be made for a 6.0 m wide Public Utility Lot (PUL) to allow for
emergency vehicle access and water service looping.

.03 Cul-de-sacs with steep grades are to be avoided. If cul-de-sacs cannot be graded to drain towards
the intersection, then an outlet for the overland flow must be provided by way of a PUL.

.04  The minimum radius of cul-de-sac bulbs is 10.5 m for Residential roadways and 15.0 m for all
others. Cul-de-sac road surface is to be crowned, except the bulb portion, which may be cross-
falled.
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2.7 - LANES
The following criteria apply to Lanes:

.01 If paved, residential lanes must be paved for a minimum width of 6.0 m, with centreline swale and
2% cross-fall.

.02 If gravel surfaced, residential lanes must be a minimum width of 6.0 m, with centreline swale and
3.5% cross-fall.

.03 Commercial/Industrial lanes must be paved for the full width of the ROW.

.04  Where lane traffic is expected to be high, such as for certain commercial developments, a wider
surfaced width and right-of-way may be required.

.05 Dead-end lanes must be terminated with a means to turn around.

.06  Maximum length of a lane between roads shall not exceed 350 m. Lane layouts should not
encourage possible short-cutting between roads.

.07  Maximum length of drainage in lanes shall be 150 m to any one catch basin.

.08 Maximum lane grade shall be 6.0%.

.09  Minimum lane grade shall be 0.8%.

.10 Alllane grades are to be at property line and are to tie to the back of walk / gutter elevation of
the intersecting street.

2.8 - DRIVEWAYS

2.8.1 Residential Driveways

All driveways shall be constructed to maintain a minimum 1.5 m clearance from any structure such as
hydrants, light standards, service pedestals, transformers, manholes, and catch basins. Only a single
driveway shall be permitted on a corner lot, and it shall be located to provide a minimum of 8.0 m
clearance from the lot property line adjacent to the intersection. When the driveway location is known,
the driveways shall be clearly shown on the design drawings and the driveway aprons shall be installed
at the time of sidewalk construction. Curb stops shall not be within driveway if possible; refer to Section
5.0.

In residential subdivision lot layouts, driveways shall not connect directly onto Arterial roadways. In
addition, driveways shall not be permitted to have direct access onto segments of Major Collector
roadways that have an estimated traffic volume of 4,000 AADT or greater.

The addition of driveways after the initial construction will require an application and written approval
from the County before construction.

2.8.2 Commercial / Industrial Driveways

The edge of a driveway shall be a minimum horizontal distance of 10 m from the end of the curb return
of an intersection and shall be designed to accommodate the types of vehicles the business / industry
will generate. Driveways to corner lots will only be permitted on the lower classification roadway.

2.8.3 Driveway Widths

Minimum and maximum driveway widths are outlined below. These widths do not include flares. Flares
shall be used on all non-residential driveways and shall have a width between 1.0 and 3.0 m.
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Table 2.5 - Driveway Width

DEVELOPMENT MINIMUM (m) MAXIMUM (m)
Residential 4.0 8.0
Commercial 7.5 12.5
Industrial 7.5 12.5
Multi-Family 7.5 12.5

2.84 Driveway Grades

Driveways shall have a maximum 8% grade differential from the edge of the roadway and shall not
exceed a 10% grade.

2.9 - INTERSECTIONS

2.9.1

.01
.02
.03

.04

.05

.06

.07

.08

.09

.10

A1

12
13

Intersection Design

The minimum angle of intersection for two roadways shall be 75°.

The minimum radius of curb returns shall be 9.5 m.

Acceptance of intersection design, driveway locations, and fencing shall be subject to a review of
available sight distances and other safety considerations. Tapering of berms at intersections may
be required to provide for the necessary sight distances. Approval by the County will be
considered on a case-by-case basis.

The Developer shall confirm that intersection sight distances are met following the sight distance
as described in section 1.2.5 of TAC.

Minimum centerline to centerline spacing of intersections shall be 60 m along Residential and
Collector roads.

Intersection spacing on Arterial roads shall be determined and permitted based on results of the
TIA where intersection spacing is desired to be less than 1.6 km. The minimum spacing shall be
400 m.

Where signalization is warranted, a roundabout shall be analyzed to determine if satisfactory
operation can be achieved.

Roundabouts shall be designed according to TAC guidelines and TEC Design Bulletin #68.

At intersections between Arterial roads and at entrance roads where the traffic volume indicates a
need for acceleration/deceleration turning lanes, the Developer shall provide additional ROW as
deemed required by the County.

All turning lanes on curbed roadways shall be developed using reverse curves. Straight tapers shall
not be permitted.

Cross-slope grade breaks between the through roadway and turn lanes shall not exceed 4%.
Straight tapers may be permitted on open shoulder roadways.

ROW corner cut offs at all intersections shall be as per Table 2.6 or as directed by the County.
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Table 2.6 — Minimum Corner Cuts for Intersections

MINIMUM CORNER CUTS

FOR INTERSECTIONS D COLLECTOR (m) ARTERIAL (m)
Local 6 10 10
Collector 10 10 10
Arterial 10 10 10

2.9.2 Design Vehicles for Intersections

The following vehicles should be accommodated without encroachment into oncoming lanes using
appropriate turn templating software.

.01  WB-21 for Arterial and Industrial Intersections.
.02 SU-9 (Small Delivery Truck or Fire Truck) for Collectors (both Major and Minor).
.03 P (Passenger Car) for Residential Roads.

An SU-9 vehicle should be able to maneuver at all Residential road intersections without leaving the
paved surface. However, it is permitted to encroach into oncoming lanes, provided sufficient sight
distance is available.

A fire truck must be able to navigate all intersections without leaving the paved surface.

Turning templates must account for the presence of legally parked vehicles.

2.10 - SIDEWALKS, CURB AND GUTTER, AND PATHWAYS

2.10.1 Concrete Curb and Gutter

.01 Concrete curb and gutter shall be constructed on all new urban roadways in accordance with this
document.

.02 Residential roads shall use rolled curb and gutter.

.03 Open shoulders may be incorporated in retrofit situations or where approved by the County.

.04  All roads fronting parks, PULs, and walkways shall require standard curb and gutter unless another
means of preventing vehicular access onto these public lands is provided.

.05 Refer to Standard Detail Drawings C-102, C-103, C-104 in the Construction Standards for curb and
gutter dimensions and details.

2.10.2 Sidewalks

.01  Separate sidewalks shall be a minimum width of 1.50 m unless otherwise approved by the County.

.02 Monolithic sidewalks shall be 1.50 m wide and measured from the back of curb.

.03 All Arterial and Collector roadways shall have sidewalks or pathways on both sides except where
the adjacent lands are industrial. Residential roadways shall have sidewalks on both sides where
the adjacent lands are commercial or high-density residential. Otherwise, Residential roads shall
have sidewalk on one side.

.04  Wheelchair ramps are to be used at all curbed intersections and shall be constructed
monolithically or securely dowelled.
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.05  Wheelchair ramps shall have a minimum width of 1.50 m and a maximum slope of 8%.

.06  All sidewalks shall be imprinted with the contractor’s stamp showing the company name and year
of construction. The frequency of stamps shall be one per residential block or every 200 m,
whichever is less.

.07  Sidewalks shall be imprinted with a “CC” to identify all Curb Stop locations.

2.10.3 Pathways

Pathways shall be 2.0 m wide with an asphalt surface. Pathways are required on both sides of Arterial
roadways and may replace sidewalks. On Collector roadways or Residential roadways, pathways may
replace sidewalks where needed to conform to the Area Structure Plans or for route continuity.

Subdivision designs should consider pedestrian needs and allow for pathways through cul-de-sacs and
other appropriate locations.

2.11 - SOUND ABATEMENT

A noise impact assessment may be required for new developments. Berms or elevated contoured
embankments and fencing shall be used for sound abatement along Arterial roadways, highways, and/or
railways as required by the regulatory authorities and Wheatland County.

The subdivision side of the embankment shall include gentle slopes of no more than 4H:1V. Right-of-way
widening may be required to accommodate sound abatement berms / embankments.

2.12 - TRAFFIC CONTROL, STREET NAME SIGNS, AND PAVEMENT MARKINGS

All regulatory, warning signage, and pavement markings shall be designed in accordance with the
Manual of Uniform Traffic Control Devices (Canada) (MUTCDC).

Where Arterial roads intersect with provincial highways, pavement markings and signage shall be in
accordance with TEC's Highway Pavement Marking Guide (current version).

Street name signs at intersections shall consist of white lettering on a green metal plate. Lettering sizes
shall be as follows:

.01  Arterial, Industrial, and Major Collector Roadways: 250 mm on a 300 mm blade.

.02 Minor Collector and Residential Roadways: 100 mm on a 150 mm blade.

.03 100 mm white address numbering on a green metal plate will be required on all cul-de-sacs in
addition to the street name signage.
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3.0 - SANITARY SEWER SYSTEMS

3.1 - GENERAL

These standards cover the design of sanitary sewer mains in the County. The sanitary sewer system shall
have sufficient capacity to accommodate peak flows, including inflow and infiltration. Standard Detail
Drawings related to sanitary sewer system construction are provided in the Construction Standards.

The Developer is responsible for meeting the requirements of Alberta Environment and Protected Areas
and the County when connecting to existing municipal systems or utilities.

Any development that includes stormwater or groundwater management systems, such as weeping
tiles, roof leaders, sump pumps, and similar infrastructure, is not permitted to discharge into the
County’s sanitary sewer system.

These standards provide the minimum design criteria for sanitary sewer systems. These standards may
be exceeded if warranted by the Developer’s Engineer. On all projects, good engineering practices and
designs must be applied to achieve design life expectations.

3.2 - DESIGN FLOW

Sanitary sewer systems shall be designed on the population density basis of either the ultimate
subdivision design population in the Area Structure Plan or Land Use Bylaw or as follows; whichever is
greater:

Table 3.1 — Population Density by Land Use

LAND USE / DEVELOPMENT DENSITY (people/ha)

Hamlet Residential General District (HRG) 40
Hamlet Manufactured Home District (HMH) 40
Hamlet Multiple Unit Residential District (HMR) 80
Hamlet Mixed-Use District (HMU) 200
Hamlet Commercial District (HC) 37
Hamlet Industrial District (HI) 30

If the design population is unknown and outside the current Area Structure Plan, use 50 persons per
gross developable hectare for design.

The sewer main capacity shall be designed to convey the peak hourly sewage contribution plus inflow
and infiltration, without the use of holding tanks, and based on the following:

3.2.1 Domestic Contribution
Minimum average contribution of 270 litres per capita per day.

Peak dry weather flow for each contributing area is calculated at an average flow multiplied by a
peaking factor:
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Qeow= (G x P x PF) / 86,400

Where: Qrow = Peak dry weather flow (L/s)
G = Average daily per capita contribution, 270 L/day/person
P = Design population
PF = Peaking factor, calculated using Harmon’s Formula

1+ (14 / (4 + (P/1000)°3))

The maximum peaking factor shall be 4.0.

3.2.2 Non-Residential Contribution

.01  For high level planning purposes, when the specific type(s) of commercial, industrial, and
institutional uses are unknown, the following equivalent populations (EP) can be used:

.01 Commercial/Institutional 37 ppl / ha
.02 Industrial 30 ppl / ha
where ppl / ha is population density

.02  For design purposes, when the specific industrial, commercial, and institutional uses are known,
Error! Reference source not found. may be used unless the development has higher or
specialized flow generation.
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Table 3.2 - Sanitary Flow Generation Factor Based on Land

AVERAGE FLOW

ESTABLISHMENTS (L/day/mz) (o]
Floor Area
Office Buildings 8
Restaurants 20
Bars and Lounges 12
Hotels and Motels 14
Neighborhood Stores 8
Department Stores 8
Shopping Centers 4
Laundries and Dry Cleaning 41
Banks and Financial Buildings 12
Medical Buildings and Clinics 12
Warehouses 4
Meat and Food Processing Plants 115
Car Washes 77
Service Stations 8
Auto Dealers, Repair and Service 6
Supermarket 8
Trade Businesses 8
Mobile Home Dealer, Drive-In Movies, Flea Market 7
Places of Assembly (Churches, Schools, Libraries, Theatres, etc.) 24
Factories 33
Hospitals 1700 L/bed/day

.03 The peak dry weather flow, Qepw, in litres per second, for each contributing area shall be
calculated based on the average flow, Qavg, in litres per second, multiplied by a peaking factor:

Qave = (Average Flow from Error! Reference source not found.) x (Floor Area) / 86,400
Qpow = Qave x PF
The peaking factor shall be calculated as described in section 4.2.1, by converting Qavs to an equivalent
population: EP = Qave (L/s) x 86,400 (s/d) / G (L/day/person).
3.2.3 Extraneous Flow Allowance

Roof leaders and weeping tiles shall not be connected to the sanitary sewer system. In existing areas
where roof leaders and weeping tiles are connected to the sanitary system, a minimum allowance for
roof leader / weeping tile contribution of 0.6 L/s per gross hectare shall be provided, subject to site-
specific flow monitoring.

The sanitary sewer and manhole system shall be watertight; however, an infiltration allowance of
0.28 L/s per gross hectare shall be used.
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Any existing manholes located in sags (low areas subject to inundation during major rainfall events) are
subject to an additional allowance of 0.4 L/s per manhole. Every effort is to be made to ensure new
manholes are not located in sags or else inflow & infiltration reduction features shall be installed.

3.24 Total Peak Design Flow Rates

The total peak design flow rate for sanitary sewers shall be the sum of the peak dry weather flow rates
as generated by population and land use, and the rate of all extraneous flow allowances, as determined
for the design contributing area.

3.3 - PIPE FLOW FORMULA

3.3.1  Gravity Sewers

It is standard practice to design sanitary sewers with a hydraulic capacity that ensures the sewer flows at
no more than 80% of its depth when conveying the estimated design peak flow. This results in a flow
rate of approximately 86% of the sewer’s full capacity. Therefore, the required flow capacity for sizing of
the sewer is computed using the following relationship:

Estimated Design Flow
0.86

Required Sewer Capacity =

Manning's formula shall be used to calculate pipe capacity:

AR2/351/2
n

Q=

Where: Q = Pipe capacity (m3/s)
A = Cross-sectional area of pipe (m?)
R = Hydraulic radius (area / wetted perimeter) (m)
s = Slope of hydraulic grade line (m/m)
n = Roughness coefficient,
n = 0.013 for smooth-walled pipe (PVC)
n = 0.015 for older pipe (for assessment purposes)

3.3.2 Sanitary Sewer Force Mains
For force main sanitary lines, the Hazen-William’s formula shall be used:
Q - CDZ.63SO.54 x 278.5

Where: Q = Rate of flow (L/s)
D = Internal pipe diameter (m)
s = Slope of hydraulic grade line (m/m)
C = Roughness coefficient = 120 for all mains
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3.4 - VELOCITY

Pipes shall be designed such that the velocity falls within the ranges identified below:

Table 3.3 - Pipe Velocity

SEWER TYPE MINIMUM VELOCITY (m/s) MAXIMUM VELOCITY (m/s)
Gravity 0.60 3.00
Force Main 0.76 1.50

3.5 - MINIMUM NOMINAL PIPE DIAMETER (GRAVITY SEWERS)

.01 Residential Areas: 200 mm diameter
.02 Multi-Family Residential Areas: 250 mm diameter
.03  Non-Residential Areas: 250 mm diameter

3.6 - MINIMUM PIPE GRADE

Minimum pipe grades for sewers along a straight alignment are identified below; however, steeper
grades are preferred.

Table 3.4 - Minimum Pipe Grade

NOMINAL PIPE DIAMETER MINIMUM GRADE
(mm) (%)
200 0.80
250 0.40
300 0.32
375 0.24
450 0.18
525 0.16
600 > 0.12

For curved sewer lines, the minimum grade shall be 50% greater than the values shown above. While

there are no maximum pipe grades specified, the Developer’s Engineer shall determine the maximum

grade of the pipe to allow total performance for the design life of the pipe.

3.7 - MINIMUM DEPTH OF COVER

Sanitary sewers require a minimum cover of 2.5 m in silt or clay soils and 2.8 m of cover in granular soils

from finished surface to pipe crown and shall be of sufficient depth to satisfy the following criteria:

.01  Permit all buildings to drain by gravity to the sewer main, without surcharge.
.02  Prevent freezing.

.03  Clear other underground utilities.

.04  Prevent damage from surface loading.

Urban Services Design Standards



When it is not feasible to provide 2.5 m cover from finished surface to pipe crown, the sewer shall be
insulated as per Standard Detail Drawings C-211 and C-212 in the Construction Standards.

3.8 - MANHOLES

.01

.02

.03

.04
.05

.06

.07

Manholes are required at all transitions in size, grade, or direction, and at junctions and the end of
mains.

The maximum allowable distances between manholes for sewers along a straight alignment shall
be as follows:

.01 Sewers smaller than 600 mm: 120 m maximum spacing;and
.02 Sewers 600 mm and larger: 150 m maximum spacing.

The maximum allowable distances between manholes for sewers along a curved alignment shall
be as follows:

.01 Sewers smaller than 600 mm: 90 m maximum spacing; and
.02 Sewers 600 mm and larger: 120 m maximum spacing.

Changes in pipe flow direction shall not exceed 90 degrees in the manhole.

Inverts at manholes shall have a minimum 30 mm drop for straight run sewer manholes. At
changes in flow direction, manholes shall have a minimum 60 mm drop.

Internal drop structures are required for invert elevation differences greater than 300 mm on 200
mm and 250 mm diameter sanitary sewers. For sanitary sewers 300 mm and larger with an invert
elevation difference of 300 mm or more, an external drop structure is required.

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

3.9 - CURVED SEWERS

The maximum joint deflection shall be as recommended by the pipe manufacturer.

Curved sewers shall be aligned parallel to the road centerline.

3.10 - SEWER LOCATION

.01

.02

.03

Urban Services Design Standards

Sanitary sewer mains shall be located within the municipal road ROW and align with the center of
the road crown to minimize infiltration through manhole lids.

A minimum width of 6.0 m is required for PULs with up to two utilities; additional width may be
required for PULs with more than two utilities.

Sanitary sewer mains shall maintain the following clearances from watermains, storm sewers, and
shallow utilities:

.01 Minimum 3.0 m horizontal clearance unless sewer depth requires increased spacing.
.02 Minimum 0.5 m vertical clearance above or below at crossings.
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3.11 - MATERIALS AND SPECIFICATIONS

Pipe materials shall be selected with the following information as a guide. The Developer is responsible
for ensuring that the selected pipe material and class is suitable for the proposed application (site
conditions, depth of installation, etc.).

Alternative pipe materials may be considered through a variance request submitted by the Developer.
The Developer shall provide a justification for the variance request. Alternative pipe materials shall not
be installed without receiving written authorization from the County.

3.11.1 Gravity Sewers

Table 3.5 - Sewers Material

MATERIAL SPECIFICATION

Polyvinyl Chloride (PVC) ASTM D3034, SDR 35 (CSA B182.2)
Casing Pipe (Steel) CAN3-Z245.1, Grade 241

Notes:
1. Some pipeline manufactures may require a higher-grade casing pipe.

3.11.2 Sewer Pipe Joints, Fittings and Casing Spacers

.01

.02

.03

.04

3.11.3
.01

.02

PVC Pipe

Gaskets shall be supplied by the manufacturer. All gaskets shall conform to ASTM F477
(Elastomeric Seals (Gaskets) for Joining Plastic Pipes) and shall be subject to such tests as
outlined under the ASTM Specifications.

Concrete Pipe

All gaskets shall conform to CSA A257.3 (Joints for Circular Concrete Sewer and Culvert
Pipe, Manhole Sections, and Fittings Using Rubber Gaskets) or ASTM C443 (Joints for
Circular Concrete Sewer and Culvert Pipe (Using Rubber Gaskets)), and shall be subject
to such tests as outlined under the standard.

Mortar
Mortar, if specifically required and approved for pipe joints, shall consist of one part sulphate
resistant cement Type HS (Type 50) in accordance with CSA A3001 or Type V in
accordance with ASTM C150 to two parts of clear sharp sand.
Sewer Pipe Plug
For diversion or isolation of flow, use a commercially available inflatable plug suitable for
required pressure so that all or a portion of flow can be released. Whenever work is stopped for
the day or suspended temporarily, install a removable watertight bulkhead at open end to
prevent entry of debris and other foreign materials. Bulkhead must be secured against flotation or
movement.

Manholes
Precast manhole sections and grade rings shall conform to CAN/CSA A257.4 and shall be
manufactured using sulphate-resistant Type 50 cement.
Manhole sections shall be precast reinforced concrete sections conforming to ASTM C478 and

Urban Services Design Standards 19



.03

.04

.05

.06
.07
.08

.09
.10

3.114
.01

.02

.03

.04

.05
.06

.07

.08

.09

.10

CSA A257.4. All precast units shall be marked with manufacturer’s identification, date of casting,
type of cement, and CSA standard.

Manhole steps shall be standard safety type, aluminum forged of 6061-T6 alloy having a minimum
tensile strength of 260 MPa.

All manhole sections shall have flexible watertight joints 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 ASTM A48,
Class 35B as shown on the Standard Detail Drawings C-200 and C-201 in Construction Standards.
All castings shall be true to form and dimension, and shall be free from faults, sponginess, cracks,
blowholes, or other defects affecting their strength. Covers shall be cast with a single vent hole, as
shown on Standard Detail Drawings C-204 in Construction Standards.

Pre-benched manhole bases shall be used wherever possible with pre-cored connection holes and
watertight Duraseal or G-Loc joints or approved equal.

Tee-riser manholes shall conform to CSA 257.2 / ASTM C76 for the pipe component and CSA
A257.4 / ASTM C76 for the manhole riser component.

Perched manholes are required when adding a manhole along an existing sanitary sewer.
Aluminum safety platforms shall be required in all manholes with a depth greater than 6.0 m.

To abandon a manhole, plug all pipes with non-shrink grout, remove and dispose the manhole to
1.0 m below ground and fill the remainder with fillcrete.

Catch Basins

For Type ‘C’ Catch Basin Frame, gray cast iron shall conform to and be tested as outlined in ASTM
A48 (Gray Iron Castings) Class 20. For Type ‘K - 2’ Catch Basin Frame gray cast iron shall conform to
and be tested as outlined in ASTM A48 (Gray Iron Castings) Class 40.

Bearing surfaces between cast frames and grates shall be attached to prevent rocking.

All castings shall be true in form and dimensions, free from faults, sponginess, cracks, blow holes,
and other defects affecting their strength.

All cast iron, cast steel and ductile iron catch basin components shall be un-coated except as
specifically required by the Engineer and approved by the County.

If specified and approved, the coating for cast components shall be asphalt varnish.

All catch basin slab tops, collars, barrels, and bases shall conform to ASTM C478 (Precast Reinforced
Concrete Manholes Sections) and CSA A257.4 (Precast Reinforced Circular Concrete Manhole
Sections, Catch Basins, and Fittings). All concrete used in the construction of catch basins shall be
manufactured from sulphate-resistant cement Type HS (Type 50) in accordance with CSA A3001 or
Type V in accordance with ASTM C150.

Concrete compressive strength shall be 30 MPa at 28 days and air content shall be 4-7% except
where no slump concrete is used. Concrete cover shall be 30 mm minimum.

Reinforcing steel shall conform to CSA G30.18M (Billet Steel Bars for Concrete Reinforcement) and
shall be intermediate grade with yield strength of deformed bars equal to 400 MPa.

All concrete structures shall be designed for CL-800 truck loading as per CSA-S6-00) Canadian
Highway Bridge Design Code).

Sump catch basins shall be installed on a case-by-case basis where approved. A detailed drawing of
the catch basin installation including the dimensions of the sump shall be included with the
construction drawings submitted for approval.
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3.11.5 Pipe Bedding Material

.01

.02

.03

Urban Services Design Standards

Bedding shall be of the type and class specified within the approved construction drawings, and if
not specified in the construction drawings, shall conform to the details shown on Standard Detail
Drawings C-207 and C-208 and the following requirements:

.01 Bedding material shall consist of hard durable particles free from clay lumps, cementation,
organic material, frozen material and other deleterious materials.
.02 Bedding material shall conform to the embankment materials specified in ASTM D2321.

The following tables must be used in conjunction with Standard Detail Drawings C-207 and C-208.
The bedding materials listed are divided into Class 1A, 1B, Il, and Ill complying with ASTM D2321
(Flexible Pipe Installation Specification) and ASCE Standard Practice for Concrete Pipe Design
(SIDD) 15.

Minus 20 mm bedding material is specified for pipe sizes 375 mm and smaller for improved
support underneath the haunches of the pipe.

Table 3.6 — Class 1A — Manufactured Aggregate for Pipe 375 mm and Smaller

STANDARD SIEVE SIZE % PASSING
(um)
20000 100
4750 10
2 500 5
75 5

Table 3.7 — Class 1A — Manufactured Aggregate for Pipe Larger than 375 mm

STANDARD SIEVE SIZE % PASSING
(um)
40 000 100
4750 10
2 500 5
75 5

Table 3.8 — Class 1B — Manufactured Processed Aggregate for Pipe 375 mm and Smaller

STANDARD SIEVE SIZE % PASSING
(um)
20 000 100
4750 10-50
2 500 5
75 5
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Table 3.9 — Class 1B — Manufactured Processed Aggregate for Pipe Larger than 375 mm

STANDARD SIEVE SIZE % PASSING
(um)
40 000 100
4750 10-50
2 500 5
75 5

Table 3.10 — Class Il — Coarse-Grained Soils for Pipe 375 mm and Smaller

STANDARD SIEVE SIZE % PASSING
(um)
20 000 100
4750 Varies
75 0-12

Table 3.11 — Class Il — Coarse-Grained Soils for Pipe Larger than 375 mm

STANDARD SIEVE SIZE % PASSING
(um)
40 000 100
4750 Varies
2 500 0-12

Table 3.12 — Class Ill — Coarse-Grained Soils with Fines for Pipe 375 mm and Smaller

STANDARD SIEVE SIZE % PASSING
(um)
20 000 100
4750 Varies
75 0-12

Table 3.13 — Class Il — Coarse-Grained Soils with Fines for Pipe Larger than 375 mm

STANDARD SIEVE SIZE % PASSING
(um)
40 000 100
4750 Varies
75 12-50

Urban Services Design Standards

Washed rock wrapped in filter cloth shall be used in areas with high water table. Washed rock
shall consist of washed, crushed, or screened stone or gravel consisting of hard and durable
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particles meeting the gradation limits specified below and shall be free from sand, clay,
cementitious, organic, and other deleterious material.

Table 3.14 - Washed Rock Pipe Bedding Material

STANDARD SIEVE SIZE % PASSING
(nm)
25 000 100
5000 10 (max)
80 2 (max)

3.11.6 Trench Section

For trenching details, refer to Standard Detail Drawings C-207, C-208, and C-209 in Construction
Standards.

3.11.7 Corrosion Protection
All concrete used in a sanitary sewer system shall be made with sulphate-resistant cement.

Developer’s Cathodic protection design shall be undertaken by a “corrosion specialist.”

Urban Services Design Standards
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4.0 - WATER DISTRIBUTION SYSTEMS

4.1 - GENERAL

This section covers the design of watermains and appurtenances in the County. Details related to
construction of water distribution systems are provided elsewhere in the Construction Standards
document.

The Developer is responsible for meeting the requirements of Alberta Environment and Protected Areas
and the County when connecting to existing municipal systems or utilities.

These standards provide the minimum design criteria for water system works. These standards may be
exceeded if warranted by the Developer’s Engineer. On all projects, good engineering practices and
designs must be applied to achieve design life expectations.

4.2 - DESIGN FLOWS

.01  The water distribution system shall be designed in accordance with American Water Works
Association (AWWA) standards as part of the overall municipal distribution system. The system
shall be capable of delivering the maximum day demand plus fire flow, or the peak hour flow,
whichever is greater. Velocities shall not exceed 1.5 m/s during normal operation or 3.0 m/s
during a fire event.

.02  The rate of water demand is based on residential population, or an “equivalent population” (EP)
for non-residential land uses. The water demand shall be based on the ultimate subdivision design
population in the Area Structure Plan or, if the ultimate subdivision design population is unknown,
based on the following:

Table 4.1 — Population Density by Land Use

LAND USE / DEVELOPMENT DENSITY (people/ha)

Hamlet Residential General District (HRG) 40
Hamlet Manufactured Home District (HMH) 40
Hamlet Multiple Unit Residential District (HMR) 80
Hamlet Mixed-Use District (HMU) 200
Hamlet Commercial District (HC) 37
Hamlet Industrial District (HI) 30

.03 The minimum per capita water demands for the County are as follows:

.01 Average Daily Demand (ADD): 300 litres/capita/day (L/c/d)
.02 Maximum Daily Demand (MDD): 2.0 times ADD
.03 Peak Hour Demand (PHD): 4.0 times ADD

.04  Fire flows adequacy and duration shall be in accordance with the Fire Underwriters Survey; typical
requirements are provided in Table 4.2.
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Table 4.2 - Fire flow requirements based on Land Use for a 2hr duration

LAND USE / DEVELOPMENT FIRE FLOWS (L/min) FIRE FLOW (L/s)
Hamlet Residential General District (HRG) 4,500 75
Hamlet Manufactured Home District (HMH) 4,500 75
Hamlet Multiple Unit Residential District (HMR) 6,000 100
Hamlet Mixed-Use District (HMU) 6,000 100
Hamlet Commercial District (HC) 6,000 100
Hamlet Industrial District (HI) 15,000 * 250

Notes:

*Hamlet Industrial land development requires a 3.25 hr. fire flow duration.

The Developer shall confirm the required flows for these and other types of construction with the latest
edition of Fire Underwriters Survey, Water Supply for Public Fire Protection.

In instances where automatic sprinkler systems are to be installed in residences, the distribution and/or
storage systems must consider the additional demand resulting from these fixtures.

4.3 - DESIGN CALCULATIONS

.01  For watermains, the Hazen-Williams formula shall be used:

Q = CD2.63SD.54 x278.5

Where: Q= Rate of flow (L/s)
D = Internal pipe diameter (m)
s = Slope of hydraulic grade line (m/m)
C = Roughness coefficient, as per Table 4.3 below.

Table 4.3 - Hazen-Williams Roughness Coefficient for Watermains

PIPE MATERIAL ROUGHNESS COEFFICIENT (C)
PVC 130
Steel 120
Ductile Iron 120

.02 The minimum pressure requirements for watermains under various conditions are as follows:

.01 Minimum pressure at peak demand: 280 kPa
.02 Minimum pressure with automatic sprinklers 350 kPa
.03 Maximum allowable pressure: 550 kPa
.04 Minimum fire pressure at main(demand hydrant): 150 kPa
.05 Minimum zone pressure during a fire event: 280 kPa

.03 Water network analysis should be completed using an industry-approved hydraulic modelling
software. Bentley's WaterCAD is the preferred software by the County, but others may be
accepted and approved by the County, such as InfoWater (Innovyze), EPANET (US EPA), or MIKE +
Water Distribution (DHI).
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4.4 - MINIMUM NOMINAL PIPE DIAMETER

.01
.02
.03

Residential Areas: 150 mm diameter
Multi-Family Residential Areas: 250 mm diameter
Non-Residential Areas: 300 mm diameter

Main sizes shall be confirmed by a Water Network Analysis and may be increased, as considered
necessary by the County, to accommodate future development.

4.5 - LOOPING AND DEAD ENDS

.01

.02

.03

.04
.05

The water distribution network is to include appropriate watermain looping to meet the demands
as determined by the Water Network Analysis, and to maintain water quality requirements.

In any event, a maximum of 50 lots may be serviced temporarily without looping of the system.
Looping must be provided within one year of temporarily servicing without looping.

In the case of residential cul-de-sacs, distribution lines must all be looped except those serving
single cul-de-sacs of less than 120 m as measured from the street curb line to the start of the bulb.
In the case of industrial/commercial subdivisions, all distribution mains must be looped.

All permanent dead-end watermains shall be provided with a hydrant at the terminus end.

Blow offs, as per Standard Detail Drawing C-305 in the Construction Standards, shall only be used
for temporary dead ends (i.e., in the interim until subsequent stage(s) of a subdivision are
developed).

4.6 - PIPE ALIGNMENT AND TRACER WIRE

.01
.02
.03

.04

.05

.06

Watermains shall be located within the municipal road ROW as per the typical cross-sections.

A minimum width of 6.0 m is required for PULs with up to two utilities; additional width may be
required for PULs with more than two utilities.

Services shall be located under landscape areas, as close to the center of the property as possible.
Avoid placing curb stops in sidewalks and driveways if possible. If not possible, obtain approval
from the County including curb stop being enclosed in a 100mm PVC pipe.

Watermains shall maintain the following clearances from other infrastructure:

.01 Minimum 3.0 m horizontal distance between a water main centreline and sewer main
centreline unless sewer depth requires increased spacing.

.02 Minimum 2.0 m horizontal distance between a water main centreline and any gas /
power / telephone / cable infrastructure (including services).

.03 Minimum 0.5 m vertical clearance above or below utilities at crossings.

.04 Minimum 3.5 m horizontal clearance between a water main centreline and any trees.

.05 Minimum 1.5 m horizontal distance between a water main centreline and catch basins.

.06 Minimum 3.0 m horizontal clearance between a water services centreline and catch
basins.

Any water main installation made of PVC or similar non-conductive material (HDPE) is to have
tracer wire installed. The tracer wire is to be terminated in valve casing, or in flush mounted
Tracer Wire Access Box, with minimum 500 mm excess wire inside the box.

Tracer wire used must be a minimum of 14-gauge coated copper wire for direct bury. All
termination points must be properly grounded by use of a drive-in magnesium grounding anode
rod.
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4.7 - MINIMUM DEPTH OF COVER

The minimum depth of cover shall be 3.0 m for silt or clay soils and 3.3 m for granular soils from finished
grade to pipe crown and shall be sufficient to:

.01 Prevent freezing.
.02  Clear other underground utilities.

When it is not feasible to provide a 3.0 m depth of cover from the finished surface to the pipe crown,
the watermain shall be insulated as Standard Detail Drawings C-211 and C-212 in Construction
Standards.

4.8 - VALVES
Watermain valves shall be located as follows:

.01 Atintersections, in line with the face of curb of the intersecting street:

.01 Three (3) valves at cross intersections.
.02 Two (2) valves at tee intersections.

.02 Valves shall be located a minimum of 30 m from Arterial intersections.

.03 Valves shall be provided at both ends of PULs / walkways / easements, located 0.5 m from the
property line, inside municipal right-of-way.

.04  Not more than two (2) hydrants shall be isolated during a watermain break or shutdown for
maintenance purposes.

.05 A maximum of four (4) valves shall be closed to isolate any one section of watermain.

.06  No more than 30 lots shall be cut off from the water supply during a watermain break or
shutdown for maintenance purposes.

.07  Hydrant valves (branch valves) shall be located 1 m from the hydrant, preferably within a
landscaped area.

.08 Hot-tapped connections shall follow the requirements outlined above. In addition, hot-tap valves
shall be located a minimum of 1.5 m from joints.

4.9 - HYDRANTS
Fire hydrants shall generally be spaced as follows:

.01  Maximum allowable spacing between fire hydrants shall be 300 m in single family residential
areas. All lots shall be within the coverage of two hydrants; the first (primary) hydrant to all
property lines of a lot shall be maximum 150 m, the second (backup) hydrant to all property lines
of a lot shall be maximum 300 m. Variances may be considered if it can be demonstrated that the
alternative hydrant location provides more efficient connection and response time. County Fire
and Disaster Services shall be included for input into any variance approval.

.02 Maximum allowable spacing between fire hydrants shall be 150 m in multiple family residential,
schools or industrial/commercial areas. All lots shall be within the coverage of two hydrants; the
first (primary) hydrant to all property lines of a lot shall be maximum 75 m, the second (backup)
hydrant to all property lines of a lot shall be maximum 150 m.

.03 Hydrants shall be located at the beginning of the curve of the curb return at the corners of
intersection or at the extension of property lines.
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.04
.05

.06

.07
.08

When hydrants are installed mid-block, shall be located on the property line of adjacent lots.

For cul-de-sacs less than 120 m in length, hydrants shall be placed at or near the intersection
street and at the termination of dead-end mains.

Hydrants are to be set to ensure that the pumper port faces the street. If non-standard alignment
locations are accepted for either the main or the hydrant, the hydrant valve must not be installed
directly in front of the pumper port.

In accordance with the latest specifications published by Fire Underwriters Survey.

In addition, hydrant locations within the road cross-section shall:

.01 In no case shall a hydrant valve be located within a sidewalk; it is preferred for it to be
located within a landscaped area.

.02 Hydrants require 3.0 m separation from franchise utilities (pedestals, transformers,
streetlights, etc.)

.03 Hydrants shall be located at curb returns.

.04 A 1.5 m clear distance is required around all hydrants.

4.10 - FIRE DEPARTMENT REQUIREMENTS - BUILDINGS

.01

.02
.03

All buildings with internal fire suppression systems require a twin 65 mm Fire Department
Connection (FDC) accessible to the Fire Department.

FDC signage must be always kept visible.

The Developer shall contact the County to confirm requirements for the model of lock box to be
used, to ensure it is compatible with the Fire Department’s requirements.

4.11 - THRUST RESTRAINTS

.01

.02

.03

.04

Thrust restraint is required at all fittings, including bends, tees, reducers, plugs, caps, hydrants
(tee, valve, and boot), and valves.

Concrete thrust blocks shall be provided as per Standard Detail Drawing C-308 in the Construction
Standards.

When approved by the County, approved joint restraints may be used in addition to concrete
thrust blocks. All threaded rod, nuts and bolts shall be wrapped in Denso tape and paste.

Under no circumstances shall the joint restrainer be used as an alternate to concrete thrust
blocks.

Urban Services Design Standards 28



4.12 - MATERIALS AND SPECIFICATIONS

4.12.1 Pipe

Table 4.4 below outlines the acceptable watermain pipe materials and specifications.

Table 4.4 - Pipe Materials and Specifications

MATERIAL SPECIFICATION
Polyvinyl Chloride (PVC) AWWA C900, DR18
Polyvinyl Chloride (PVC) AWWA C900, DR25

4.12.2 Fittings and Hardware

Below is a list of acceptable materials to be used for fittings and hardware components.

Table 4.5 - Fittings and Hardware Specifications

FITTING / HARDWARE ‘ SPECIFICATION ‘
Cast Iron Fitting AWWA C110, 1.03 MPa Working Pressure
PVC Fitting CSA B137.2 (Class 150), AWWA C900
CSA B137.3 (Class 150), AWWA C900
Flanged Joints Class 150, ASME B16.5, Flat-Faced
Bolts and Nuts Stainless Steel, Type 304, Wrapped with Denso Paste and Tape

4.12.3 Pressure Reducing Valves

Pressure reducing valves shall maintain a constant downstream pressure regardless of varying inlet
pressure. Pressure reducing valves shall be cast or ductile iron body with flat face flanges conforming in
dimensions and drillings to ANSI B16.1 and class 125 or AWWA C110 (latest edition) equipped with a
hydraulically operated, diaphragm-actuated, globe valve assembly.

4.12.4 Check Valves

All check valves shall conform to the AWWA C508 (latest edition); they shall be iron body bronze
mounted swing check valves. Disc hanger pins/shaft shall be stainless steel, and cover nuts and bolts
shall be stainless steel or zinc plated. Check valves located between two pressure zones shall be supplied
with an outside lever and weight.

4.12.5 Gate Valves
Gate valves shall be in accordance with AWWA C509 and C515 and the following:

.01  Working pressure shall be 1,380 kPa (200 PSI) for valves 300 mm and smaller, and 1,030 kPa (150
PSI) for valves 400 mm and larger.

.02  Gate valves shall have an epoxy-coated iron body, bronze mounted, and are to be cathodically
protected in accordance with the Standard Detail Drawing C-310 in the Construction Standards.

.03 Valves shall be resilient seat gates with non-rising stem, to open by turning in a counterclockwise
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.04
.05
.06
.07

.08

direction.

Valve ends shall be provided to fit the pipe. Where flanged valves are used, they must be
accompanied by flexible couplings.

The position of the valve in line shall be vertical.

Stem seals shall be O-ring.

Valve boxes with operating stem and 50 mm square operating nut are required on all valves. All
valve boxes shall be sliding Norwood Type A.

Gate valves shall be cathodically protected.

4.12.6 Fire Hydrants

Fire Hydrants shall be in accordance with AWWA C502 and the following:

.01

.02
.03

.04

.05

.06
.07
.08
.09

.10
A1

Hydrants are to be complete with a breakaway flange and a 300 mm spool piece. Refer to
Standard Detail Drawing C-300 in the Construction Standards.

The minimum hydrant connection size shall be a 150 mm hub end.

The minimum cover over hydrant leads shall be 3.0 m, as measured from the finished grade to the
pipe crown.

Drain outlets shall be provided and the Developer shall confirm the level of the groundwater table
to determine whether to plug drain ports. All hydrants with drain ports plugged shall be identified
on the Record Drawings.

Hydrants shall have two 63.5 mm hose connections and one 114 mm pumper connection as
presently used in the County.

The use of Storz hydrant connections is not permitted.

Hydrant main spindles shall turn to the left (counterclockwise) to open.

A gate valve shall be provided on each connection between a hydrant and watermain.

Hydrants shall be enamel painted to CAN/CGSB-1.59. County hydrants are to be red with
aluminum colour tops and caps. Non-Draining hydrants shall be painted yellow and private
hydrants are to be painted red in colour.

All bolts and nuts shall be stainless steel, type 304, and wrapped with Denso paste and tape.
Hydrants shall be cathodically protected; refer to Standard Detail Drawing C-309 in the
Construction Standards.

4.12.7 Couplings

The manufacturer shall supply complete cataloging of couplings including product specifications and
selection charts. The selection chart shall provide detailed information on the selection of end-plates,
gaskets and boots relative to various pipe OD's. Bolted Sleeve coupling shall be confirmed with AWWA
C219 (latest edition) and Bolted, Split-Sleeve Couplings AWWA C227 (latest edition).

4.12.8 Cathodic Protection

.01

Cathodic protection for a buried non-metallic pipe system:

.01 Each buried metallic fitting, valve, and coupling shall be cathodically protected with 2.3
kg zinc anode.

.02 Each hydrant shall be catholically protected with 5.5 kg zinc anode.

.03 Zinc anodes shall conform to ASTM B418.
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.04

Refer to Standard Detail Drawings C-309 and C-310 in the Construction Standards for
typical anode installation.

.02  Cathodic protection for buried steel pipe and fittings (retrofit work only):

.01

.02

.03

.04

All metal pipes and fittings require cathodic protection with high-potential magnesium
anodes.

A soil resistivity analysis shall be conducted along length of the pipeline to calculate the
weight and spacing of anodes.

A cathodic protection report shall be provided to the County in conjunction with the
detailed design.

Cathodic protection design shall be undertaken by a corrosion specialist.

.03  Anode requirements:

.01
.02
.03
.04

.05

Zinc anodes shall be Type Il in accordance with ASTM B418.

The anode container shall consist of a water-permeable cardboard tube or bag.

The anode shall be centered in the tube and backfilled with material sufficient to cover
all parts of the anode to a minimum thickness of 25 mm.

The backfill material shall possess a maximum resistivity of 50 ohm-cm when wet and as
measured by the soil box method in ASTM G57.

The water used for wetting the backfill should be distilled or demineralised and no more
than 15% - 20% water by weight should be added.

4.12.9 Bedding

Bedding material for pipes shall conform to the Standard Detail Drawings C-207 and C-208 in
Construction Standards and the gradation limits identified in Section 3.11.5.

4.12.10Trench Section

Refer to Standard Detail Drawing C-209 in the Construction Standards for trenching and backfilling

requirements.
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5.0 - SERVICE CONNECTIONS

5.1 - SERVICE CONNECTION RECORDS

The Developer shall provide detailed service reports for all installed services. Service reports shall
provide information related to pipe material and diameter, obvert elevations at the property line,
location of services relative to property line(s), curb stop and valve locations, plug locations, and lot
number.

5.2 - SERVICE PIPE ALIGNMENT

Water, sanitary, and storm services shall have the following minimum horizontal separation from each
other:

.01 300 mm horizontal distance between services, installed in a common trench.
.02 Minimum 3.0 m horizontal clearance between services centerline and catch basins.

If two services are located next to each other, the minimum distance between the main stops shall be
600 mm.

Curb stop locations shall be located such that they do not conflict with driveway locations or sidewalks
and placed 300 mm from the property line, within the County ROW.

Sanitary services shall be installed in a common trench with the water service. Services shall be located
in landscaped areas, as close to the centre of the property as possible. See Standard Detail Drawing C-
401 in the Construction Standards.

5.3 - SANITARY SERVICE

5.3.1 General

.01  Each lot or multi-family unit shall have its own separate sanitary service connection.

.02 Services shall be located such that they do not conflict with driveway locations.

.03 In-line tees or Wyes are required for all residential service connections.

.04 For Commercial / Industrial connections of 300 mm or larger, a manhole connection is required.

5.3.2 Minimum Sanitary Service Pipe Diameter

The following pipe diameters shall be used for sanitary services for design purposes:

.01 Residential Dwellings 100 mm diameter

.02  Detached Dwellings: 150 mm diameter

.03 Multi-unit Dwellings: 150 mm diameter*

.04 Non-Residential Buildings: 150 mm diameter*
Note:

* Multi-unit dwelling and non-residential services shall be sized based on the anticipated peak wet
weather flow for the development; however, in no case shall the services for these types of
developments be less than 150 mm in diameter.
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5.3.3 Minimum Sanitary Service Pipe Slopes

The following pipe slopes for sanitary services shall be used for design purposes:

.01 100 mm diameter 2.0%
.02 150 mm diameter 1.0%
.03 200 mm diameter 0.8%
.04 250 mm diameter 0.4%
.05 300 mm diameter 032%

5.34 Minimum Sanitary Service Depth of Cover

Sanitary sewer services require a minimum cover of 2.5 m from finished surface to pipe crown and shall
be of sufficient depth to satisfy the following criteria:

.01  Permit all buildings to drain by gravity to the sewer main.
.02 Prevent freezing.

.03 Clear other underground utilities.

.04 Prevent damage from surface loading.

When it is not feasible to provide 2.5 m cover from finished surface to pipe crown, the sanitary service
pipe shall be insulated as per Standard Detail Drawings C-211 and C-212 in the Construction Standards.

5.3.5 Sanitary Service Pipe Materials

Sanitary sewer services which are 150 mm in diameter shall be PVC DR28 building service pipe
conforming to CSA specification B182.2, latest revision thereof. Sanitary sewer services 200 mm in
diameter and larger shall be PVC DR35 conforming to CSA specification B182.2, latest revision thereof.

5.3.6  Sanitary Service Connections

.01  Sanitary sewer services for commercial, industrial, multi-dwelling residential, or institutional
areas, unless otherwise approved by the County, shall only be made after the service
requirements have been determined and a permit, approving the installation, is issued by the
County.

.02 Single detached residential sanitary service connections shall be via the use of in-line tees. A
manhole is required on a main if the length of the service from the building to the main is greater
than 30 m. Manholes for sanitary sewer connections to the main are required for all multi-
dwelling residential, commercial, industrial, or institutional lots.

.03  Pipe saddles shall be used to connect sanitary sewer services to mains only in instances where
retrofit work is undertaken.

.04  Sanitary sewer services shall be designed as a single connection from the main to the property line
in common trench with the water service.

.05 If there is an easement for shallow utilities adjacent to the road right-of-way, the sanitary sewer
services shall terminate at 1 m past the shallow utility easement.

.06 Risers shall be employed where the service connection at the main is 4.0 m or deeper.

.07  Service connections shall not be installed to sewer mains deeper than 6 m. A secondary sewer
may be required to allow for servicing.

.08 Aninspection chamber is required on all industrial and commercial sanitary services and is
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.09

.10
A1

5.3.7
.01

.02

.03

.04
.05

.06

required to be approved by the County. An inspection manhole is required for sanitary services
larger than 200 mm in diameter. All commercial/industrial lots require an inspection manhole.
The inspection manhole could be 900 mm or 1200 mm in diameter with a minimum of 175 mm to
a maximum of 600 mm fall through the manhole. The inspection chamber and manhole shall be
installed on the private service line, not on a public main to allow for an uncontaminated test.

The end of sanitary sewer services shall be adequately capped or plugged to prevent the entry of
earth, water, or other deleterious material into the pipe. Furthermore, the end of the pipe shall be
marked by a vertical, nominal size 2" x 4" timber set at the service end and extending 1 m above
the ground surface. The top 300 mm of the exposed portion of this marker shall be painted green.
Roof leaders and building foundation drains shall not be connected to the sanitary sewer system.
Grease and sediment traps shall be provided at all food processing establishments, shopping
centers, service stations, car washes, hotels/motels, manufacturing, equipment servicing and
cleaning facilities, institutions (churches, schools, etc.), and any other facility that is anticipated to
discharge sediment and/or grease.

Private Sewage System (Rural Areas Only)

All installations of private sewage systems shall be in accordance with the Safety Codes Council:
Alberta Private Sewage System — Standard of Practice.

In general, private sewage systems are required for rural residential and industrial/commercial

developments without reasonable access to a common sewage collection and disposal system.

The Developer of a private sewage system shall ensure the system:

.01 Is maintained;
.02 Is operated within the design parameters of the system; and
.03 Effectively treats and disposes of the sewage and effluent.

The use of septic tanks is preferred over the use of septic fields.

The Developer is responsible for selecting a septic tank(s) of the appropriate size for the proposed
development. An access road to the tank is required and shall be designed to accommodate
sewage collection truck wheel loads.

Where soil-based effluent treatment systems are utilized, soil percolation or alternative tests shall
be performed in accordance with Alberta Environment Protection Standards and Alberta Private
Sewage Systems Standard of Practice (current edition) to demonstrate the suitability for on-site
disposal.

5.4 - WATER SERVICE

54.1
.01

.02

.03

Minimum Water Service Diameter

A water service for a single detached residence shall have a minimum diameter of 25 mm unless
the length of the service, measured from the main to the property line or unit, is greater than 20
m in which case 25 mm minimum diameter shall be used.

All sprinklered dwellings are to have a minimum 38 mm diameter service and be sized as per the
design demands calculated by the Developer’s Engineer.

Water services for multi-unit dwellings and non-residential uses shall be sized by the Developer’s
Engineer based on the calculated water demand.
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.04  Parks may require a water service. The size, type and requirement will be determined in
consultation with the County.

54.2 Minimum Water Service Depth of Cover

.01  Water services shall have a minimum depth of cover of 3.0 m below finished grade over a vertical
gooseneck. Services shall terminate at the property line or 1.0 m past the shallow utility
easement. Curb stop locations shall be located such that they do not conflict with driveway
locations or sidewalks.

.02 Wheniitis not feasible to provide minimum cover from finished surface to pipe crown, the water
service pipe shall be insulated as per Standard Detail Drawings C-211 and C-212 in Construction
Standards.

5.4.3 Water Service Pipe Materials

.01  Water service pipe shall be Type K copper or crosslinked polyethylene (PEXa) tubing for services
50 mm and smaller; services 100 mm and greater are to be PVC DR 18.

.02 Copper pipe shall be third-party certified (TPC) to ANSI/AWWA C800 and ASTM B88M.

.03 PEX pipe shall be manufactured in accordance with CSA B137.5 and ASTM F876 and shall comply
with NSF 14 & 61 (PW). The degree of cross-linking for PEX pipe shall be not less than 70% when
tested according to ASTM D2765, Method B. PEX pipe shall meet CSA/NSF approved pressure
rating:

.01 1,100 kPa (160 PSI) @ 23°C/ 73.4°F

.02 690 kPa (100 PSI) @ 82°C / 180°F

.03 550 kPa (80 PSI) @ 93°C / 200°F

.04 The outside diameter of copper tube size (CTS) must have a standard dimension ration
(SDR) of 9.

544 Water Service Connections

.01  Each residential lot or multi-family unit shall have its own separate water service connection
complete with an individual shut-off valve (curb stop or gate valve). Refer to Standard Detail
Drawings C-400, C-401, C-402, and C-411 in the Construction Standards for service connection
installation details.

.02 Water service pipes are not permitted to cross one property and enter into another or on any
other premises.

.03  Water service pipes must connect to the public water main at right angles.

.04  Water Service Fittings:

.01 Provide main stops, curb stop, service boxes and coupling.

.02 Couplings shall be Standard Brass, compression type.

.03 Curb stop shall be copper to copper invert and key stop and drain.

.04 Non-draining curb stops are to be provided in areas with high water table; and
.05 All fittings shall be able to withstand a test pressure of 1,035 kPa.
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545 Water Service Saddles

.01

.02
.03

.04

Service saddles shall be stainless steel, bronze, or a combination of both. Stainless steel
components shall be Type 304 or 304L. Bronze saddle components shall be Waterworks Bronze
(85-5-5-5) and conform to the ASTM Standard B62 or A40B.

Nuts and bolts to be Type 304 Stainless Steel with threads treated to prevent binding.

Gasket shall be adequately secured to metal components to resist shifting. All gaskets shall be
Nitrile (NBR) for water services and saddles.

Service saddles shall conform to the following Table 5.1.

Table 5.1 - Water Service Saddles

NOMINAL PIPE SIZE | SERVICE DIAMETER NON-ISOLATING ISOLATING STRAP
(mm) (mm) STRAP

100 and 150 20 D, SW SW

100 and 150 25 D, SW SW

100 40 and 50 D, SW SW

150 40 and 50 D, SW SW

200 20, 25, 40, and 50 D, SW SW

250, 300 and 400 20, 25, 40, and 50 D, SW SW
Where:

D: Double strap (two single straps) minimum width of 45 mm each, complete with four (4)
fastening devices, two (2) on each side of the outlet.

SW: Single wide strap, minimum width of 100 mm c/w four (4) fastening devices, two (2) on
each side of the outlet for two-component bronze and stainless saddles. All stainless one-piece
saddles shall use a minimum of two fasteners on pipe up to 200 mm and a minimum of four
fasteners for 250 mm and above pipe.

546 Water Service Materials

The approved materials for water services and associated components shall comply with Section D.2.4
Service Connection in the General Section of these Standards.

547 Cathodic Protection

Cathodic protection for water services shall meet the following criteria:

.01

.02

.03
.04

All copper services 50 mm diameter and smaller shall have a 5.5 kg zinc anode attached to the
copper service pipe.

The zinc anode wire shall be clamped to the copper service within 1.0 m of the curb stop, within
the road right-of-way.

An all-brass clamp shall be used.

Refer to Standard Detail Drawing C-310 in the Construction Standards for typical anode
installation.
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5.5 - STORM SERVICE

5.5.1 Storm Service Connections

Single family residential service connections shall be minimum 150 mm inside diameter.

Medium/high density residential and non-residential site service connections shall be sized according to
anticipated site requirements.

Services shall be located such that they do not conflict with driveway locations.

5.5.2 Foundation Drains

.01 Foundation drain sewers are required in all areas and shall discharge to the nearest downstream
storm sewer. The system shall be designed to discharge the foundation drain flows produced from
basement sump pump only.

.02 Roof drains shall discharge to surface and shall not be connected to the foundation drain sewer.

.03 A sump pump, located in the basement and equipped with a pressure discharge connection to a
foundation drain service riser pipe on the exterior of the building foundation, as well as a
foundation drain service connection pipe from the riser connection at the house to the property
line are required. The pressure discharge connection to the gravity foundation drain service riser
pipe must also include a cleanout and an overflow discharge to a concrete splash pad. The
Developer is responsible for the installation and maintenance of these on-lot components.

.04 The remainder of the system components are located within the road right-of-way or a PUL and
consist of:

.01

Foundation drain service from the property line to the storm sewer, or

.02 Where there is no storm sewer in the street, a foundation drain sewer shall be installed to

permit connection of foundation drain services to the nearest downstream storm sewer.

.03 Manholes shall be provided for the foundation drain sewer at a maximum spacing of 120

m.

.05 The following criteria shall be used for foundation drains.
Under no circumstances shall a foundation drain service be discharged to the sanitary system.

.01
.02

.03

.04

.05

Surcharging of the foundation drain system is not permitted.

The depth of the foundation drain service shall be a minimum 1.2 m from the finished
grade to the crown of the service at the property line. In areas where it is not feasible to
provide a minimum depth of cover of 1.2 m, evaluate alternative solutions with the County.
The depth of the foundation drain sewer shall be adequate to receive the drainage from
the foundation drain service such that the service can be connected to the sewer above its
mid-diameter, within 45 degrees of the pipe crown. A minimum of 1.2 m of cover,
measured from the finished grade to the crown of the sewer, must be provided. In areas
where it is not practical to provide a minimum depth of cover of 1.2 m, evaluate alternative
solutions with the County.

Size the foundation drain sump pump discharge collection system to provide the capacity in
free flow based on all connected sump pumps operating simultaneously.

The minimum size and grade of the foundation drain sewer shall be 200 mm and 0.4%,
respectively.
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.06 The minimum size and grade of the foundation drain service shall be 100 mm and 1%,
respectively.

5.5.3 Roof Drainage

Roof drainage from single detached and semi-detached dwellings shall be discharged to the ground and
dispersed using splash pads at the downspouts. The point of discharge shall be positioned a minimum of
1.2 m away from the building, including any downspout extensions, to ensure positive drainage.
Directing roof leaders toward driveway surfaces is discouraged because of the risk of icing problems in
winter.

In the case of roof drainage from multi-dwelling residential, commercial, and industrial areas, it may be
permissible to discharge directly into the storm sewer. However, this is subject to the condition that
new and existing systems have been designed to accommodate the direct discharge and only if such
discharge is approved by the County.
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6.0 - STORMWATER MANAGEMENT SYSTEMS

6.1 - GENERAL

.01 A stormwater management system shall:

.01 Control of stormwater to minimize inconvenience or disruption of activity as a result of
runoff from more frequent but less intense storms;

.02 Control of stormwater runoff to prevent or minimize damage to property, physical injury
and loss of life which may occur during or after an infrequent or unusual storm; and

.03 Provide improved water quality by filtering contaminants prior to entering receiving
downstream water courses.

.02 When the minor system capacity is exceeded, the major system must provide a continuous
overland flow route for runoff water to follow. Generally, major system routing shall utilize
roadways and open channels with carefully designed and controlled lot grading and building
elevations.

.03 Storm sewers shall be designed as a separate sewer system. Effluent from sanitary sewers or
any potentially contaminated drainage from industrial, agricultural, or commercial operations
shall not be discharged to storm sewers.

.04 Design details and/or procedures which are not explicitly specified in their sections shall be in
accordance with all Provincial and Federal regulations, guidelines and standards for stormwater
management systems including but not limited to:

.01 Alberta Environment and Protected Areas

.01 Stormwater management guidelines for the Province of Alberta (current version)
.02 Standards and Guidelines for Municipal Waterworks, Wastewater, and Storm
Drainage Systems (current version)

.02 Alberta Transportation and Economic Corridors

.01 Design Guidelines for Erosion Control and Sediment Control for Highways (current
version)

.02 Standard Specifications for Highway Construction (current version)

.03 Standard Specification for Bridge Construction (current version)

.03 The City of Calgary

.01 Design Standards (current version)
.02 Stormwater Management & Design Manual (current version)

.05 All developments will be reviewed on a case-by-case basis by the County to determine the
requirement of a drainage study. The County will base this review on existing area densities,
existing drainage issues, scope of development, and other matters of concern as deemed
appropriate by the County.

.06 The overall major drainage system for the urban services area must be designed to provide
continuous overland flow routes with minimum depths of ponding in roadway sags.
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Additionally, it should provide overflow routes at all Stormwater management facilities (SWMF).
Developing the major drainage system framework shall be a key component of the Master
Drainage Plan, to be prepared by the Developer’s Engineer for new drainage basins
(watersheds).

6.2 - MINOR SYSTEMS

6.2.1
.01

.02

.03

.04

.05

Urban Services Design Standards

Design Flows

The Minor System: pipes, open channels, and water courses must be designed to accommodate
the runoff generated by a 1:5-year return frequency, without surcharging. Where surcharge
cannot be avoided, the maximum 1:100-year HGL must be at least 1.2 m below surface. Exit
velocities must not damage or erode watercourses.

The Rational Method for sizing pipes is not an acceptable form of stormwater analysis in the
County. However, in some cases for single lot developments less than 2.0 ha, exceptions may be
allowed. Such exceptions will require written approval obtained from the County. All other cases
will require the use of an approved computer modelling system.

Computer modelling and Stormwater Management Plan-Report (SWMR) / technical memo shall
be required by the County for the design of stormwater systems for all areas not specifically
approved in item 6.2.1.02.

On-site stormwater retention is generally required on all sites (normally indicated at the time of
the DP circulation). When stormwater retention is required, the SWMR submission should
indicate the method of retention, along with drainage area plans and stormwater retention design
calculations. Plans should delineate drainage boundaries and ponding areas. Provide all
calculations for stormwater storage including trap lows, stormwater ponds, and roof control flow
data. Design for the stormwater system must include the total site area and account for future
development.

The coefficients of runoff for storm events calculations as defined in Section 6.2.2 must be
consistent with the following guidelines and based on sound engineering and best management
practice:

Table 6.1 - Coefficients of Runoff for Storm Events

SURFACE TYPE 1:5YR STORM 1:100YR STORM

Farmland 0.10 0.20

Lawns, Parks, and Playgrounds 0.20 0.30
Residential 0.35 0.60
Commercial 0.60 0.90
Industrial 0.85 0.95
Multi-Family Units 0.70 0.80
Roofs 0.70 1.00

Pavement 0.70 0.95

Gravel 0.30 0.70

Absorbent Landscaping 0.15 0.15
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.06

.07

The use absorbent landscaping must specify a minimum depth of topsoil of 0.3 m for sodded
areas and 0.6 m for shrub and tree beds.

These values may be further modified based upon the specific development proposed. In rural
developments or where a mixture of land uses or surface characteristics are proposed, the
weighted average of pervious and impervious area runoff coefficients will be used.

.01 Rainfall intensity will be determined using rainfall distribution information published by The
City of Calgary Stormwater Management & Design Manual and shall be used for design
purposes. The 5-year IDF curve shall be used for the design of minor systems; the 100-year
IDF curve shall be used for the design of major systems.

.02 Storm duration and time interval shall be based on the most up-to-date published by The
City of Calgary Stormwater Management & Design Manual.

6.2.2 Design Calculations

The Manning’s formula shall be used to calculate pipe capacity:

Q= (AR@3595) [ p

Where: Q = Pipe capacity (m3/s)

.01

.02

.03

.04

.05

.06

.07

A = Cross-sectional area of pipe (m?)
R = Hydraulic radius (area / wetted perimeter) (m)
s = Slope of hydraulic grade line (m/m)
n = Roughness coefficient:
n = 0.024 for corrugated steel pipe (unpaved)
n = 0.020 for corrugated steel pipe (invert paved)
n = 0.033 for gravel lined channels
n = 0.020 for concrete or asphalt lined channels
n = 0.05 for natural streams and grassed channels

All storm sewers shall be designed with velocities ranging from 0.90 m/s to 1.0 m/s where
feasible, based on Manning’s formula. The storm sewer must be designed to convey design flows
when flowing full with the HGL at or below the obvert of the pipe. Sewer pipes should not
surcharge for design or 1:100-year flows. Velocities below 0.60 m/s will not be allowed. Special
design considerations are required when velocities exceed 3.0 m/s.

The minimum grade on a catch basin lead shall be 1%.

Minimum slopes determined by velocity shall be increased by 50% on all curves.

Where the storm sewer system is surcharged, ensure that the flow control is sized for free flow
conditions, and the Hydraulic Grade Line (HGL) and trap low storage requirements within the site
are sized based on the HGL of the storm sewer system.

Trap Lows are to be clearly outlined with the 1:100-year elevation and the spill elevation clearly
labelled on the drawing.

Emergency escape routes for trap lows are to be directed away from buildings and towards public
roadways with grading clearly shown to demonstrate such.

Where the above calculations produce smaller than the minimum pipe sizes, the diameter below
shall be used for minimum pipe sizes:
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.01 Storm Sewer: 300 mm diameter

.02 Catch Basin Lead: 250 mm diameter
.03 Double Catch Basin Lead: 300 mm diameter
.04 Culvert: 500 mm diameter
.05 Foundation Drains: 200 mm diameter

6.2.3 Storm Sewer Locations

.01

.02

.03
.04
.05

.06
.07

.08

.09

Storm sewers 900 mm diameter and smaller shall be PVC SDR 35 storm sewer pipe, provided pipe
loadings are not exceeded. Storm sewers greater than 900 mm diameter shall be of concrete pipe
unless approved otherwise by the County. The concrete pipe shall be of sulphate resistant
concrete with a gasketed jointing system.

The installation of a main into a multi-family site development would normally be completed at
the time the site develops. However, the Developer must address the depth requirements for
servicing the site in the establishment of the design depth for the main located on the abutting
street.

Storm sewer service must be provided to all commercial and industrial lots.

Storm sewers must be located at least 3.0 m horizontally from any water main.

PUL widths shall be a minimum of 4.0 m for a single utility and 6.0 m for one containing two
utilities. A 1.0 m easement is required on the lots on each side of a PUL.

Mains shall have a minimum depth of cover of 1.2 m to top of pipe.

Curved sewers shall be permitted with the following restrictions:

.01 The curve shall run parallel to the curb or street centreline.

.02 The minimum grade for sewers on a curve shall be 50% greater than the minimum grade
required for a straight run of sewer.

.03 Manholes shall be located at the beginning and end of each curve and intermediate
locations as required.

At water main crossings of sanitary and storm sewers, the following shall apply:

.01 Under normal conditions, water mains shall cross above sewers with a sufficient vertical
separation to allow for proper bedding and structural support of the water and sewer
mains.

.02 Where it is necessary for the water main to cross below the sewer, the water main shall be
protected by providing:

.01 Avertical separation of at least 0.5 m from water main crown to sewer invert.

.02 Structural support of the sewer to prevent excessive joint deflection and settling; or

.03 A centering of the length of water main at the point of crossing so that the joints
are equidistant from the sewer.

Crossing Force Mains and Critical Collection Mains

.01 To ensure the safety of the public and to protect the force main, and critical collection main
infrastructure, any construction within 3.0 m of a force main or critical collection main must
be reviewed and approved by the County.

.02 Hydrovacing is required to determine the alignment, elevation, pipe diameter, pipe
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support, backfill and clearances. A detail of this information is required on the engineering
drawings submitted with respect to working in the proximity of any force main.

.03 Contact the County to schedule an inspection, and consultations on notification shut down
periods, and tunnelling and augering options.

6.24 Storm Manholes

.01
.02

.03

.04

.05

.06

.07

.08

.09

.10

The maximum spacing between manholes shall be 185 m.

Manholes are also required at all transitions in size, grade, or direction, and at junctions and the
ends of mains. They should be located to avoid driveway conflicts.

Manhole rim elevations shall be accurately set to the nearest centimetre. Set rims to match the
finished grade.

Generally, for 600 mm diameter pipe and smaller, use a Type 5A manhole. The size of manholes
with three (3) or more pipes are subject to review. Please refer to manufacturer’s
recommendation for Type 1 Manhole sizes.

A smooth transition shall be provided between the inverts of incoming sewers and the outlet
sewer, and extreme changes in elevation at manholes should be avoided wherever possible.

At manholes where size changes occur, the crowns (obverts) of the mains shall be designed to
match.

Inverts in manholes shall have a minimum 30 mm drop for straight run sewer manholes. At
changes in direction, manholes shall have at least 60 mm fall across the manhole in the direction
of flow from inlet to outlet elevation and 150 mm for bends greater than 90°. The intention is to
maintain the HGL considering entrance and exit losses such that the above minimums shall be
increased as necessary.

Where drops greater than 1.0 m cannot be avoided, a specially designed drop manhole will be
required to address the hydraulic requirements of the change in elevation. The following shall be
considered in the design of the drop manhole:

.01 The pipe shall be sized so that it does not surcharge.

.02 A smooth vertical curve shall be formed between the inlet pipe and the drop shaft with no
breaks in grade, projections, or edges.

.03 The drop shaft diameter shall be equal to or greater in size than that of the largest inlet
pipe. For multiple connections, a larger drop shaft shall be supplied.

.04 Air vents shall be provided.

.05 The cover shall be able to withstand pressures from air discharge and surcharging.

.06 The outlet shall provide a hydraulic jump basin to dissipate energy, to convert the flow to
subcritical velocity and to allow for air release.

The use of baffled vertical drop shafts is generally not permitted because of potential
maintenance and access issues. Vortex-type drop shafts are the preferred alternative. Any
proposals to use vortex-type drop shafts must be supported by the appropriate design
calculations and submitted to the County for acceptance.

If the development requires a drywell, provide design at the submission stage sized to store the
1:100-year storm event in the gravel drainage rock. The volume must be restored within 72 hours
through infiltration and/or re-use. Ground water elevation and percolation rates/hydraulic
conductivity to be confirmed and defined for the design.
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6.2.5 Catch Basins and Leads

.01  The maximum run between catch basins shall be 150 m with minimum grades.

.02 Spacing and capacity of catch basins shall be such that ponding shall not occur during a 1:5-year
storm.

.03 The minimum sump depth in catch basins shall be 600 mm.

.04  Catch basins shall be installed to intercept all overland flows, including back lanes, prior to
crossing walkways. At curb returns, catch basins shall be installed to intercept runoff on the uphill
side of cross walks.

.05  Concrete swales crossing roadways will be permitted with written approval of the County.

.06  The minimum size of catch basin leads shall be 250 mm inside diameter.

.07  The maximum length of a catch basin lead shall be 30 m. A catch basin manhole shall be required
at the upper end if the lead exceeds 30 m.

.08 The minimum grade on a catch basin lead shall be 1%.

.09  Minimum depth of cover shall be 1.2 m to obvert of lead.

.10  All leads shall be connected to a main line manhole or a catch basin manhole.

6.2.6  Outfall Structures

.01 A hydraulic analysis is required for outfalls to ensure that exit velocities will not negatively impact
natural watercourses. Final velocities into a natural drainage course shall not exceed 1.5 m/s.

.02  Appropriate erosion control measures, including energy dissipators, are to be provided
downstream of the outfall.

.03 All storm sewer outfalls shall be constructed with lockable grates to allow maintenance but
prevent entrance of unauthorized personnel. Where required, guardrails, and/or fences shall be
installed to provide fall protection.

.04  Outfall structures shall be designed with consideration of aesthetics as they are generally located
within parks, ravines, and on riverbanks. Concrete surface treatment is recommended.

6.3 - MAJOR SYSTEMS

The overall major drainage system for the urban service area must be designed to provide continuous
overland flow routes with minimum depths of ponding in roadway sags and to provide overflow routes
at all SWMF. The development of the major drainage system framework shall be a key component of
the Master Drainage Plan to be developed by the Developer’s Engineer for new drainage basins
(watersheds).

The major system consists of surface flood paths, roadways, and water courses which convey flows of a
100-year return frequency. The major system shall include culverts crossing roadways.

Stormwater quality analysis and design shall be in accordance with the City of Calgary’s design
standards.

Where outfalls to waterways or drainage courses are required, the Developer shall obtain approval from
Alberta Environment and Protected Areas prior to approval by the County. The design details of the
outfall shall be shown as part of submission.
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6.3.1
.01

.02

.03

.04

6.3.2
.01

.02

.03

.04
.05

.06

.07
.08

.09

.10

Flood Risk Area Guidelines

Developments in flood fringe, floodway, and overland flow flood risk areas are subject to the
regulations described in the County’s Land Use Bylaw (Current Version).

In general, all Developers proposing construction within the designated flood risk areas are
required to comply with the County’s Land Use Bylaw (Current Version).

Application of the Bylaw is discretionary and more stringent requirements may be imposed where
warranted. Requirements may be imposed for water courses where flood risk areas may not be
designated for these within the County’s Land Use Bylaw (Current Version).

Alberta Environment and Protected Areas maintains authority over natural water courses and
may impose requirements or issue orders beyond those of the County’s Land Use Bylaw (Current
Version) to protect these or nearby courses.

Lot Grading

Lots shall be designed to drain from back to front except under extreme cases where the
Developer can satisfy the County that back to front drainage is not technically feasible. If an
alternate system is required, it must be designed so that surface water crosses the fewest lots
possible in its path to the street. No more than two lots shall be crossed. In extreme cases, the
County may permit more than two lots to be crossed, provided a concrete drainage swale and
easement are established. The potential problem areas shall be identified in the design
submission.

It is the Developer’s responsibility to obtain and register all stormwater utility easements on
private properties.

It is the Developer’s responsibility to register a Restrictive Covenant on each lot with grass swales
preventing the erection of fencing over or on such swales.

Minimum and maximum slopes on landscaped areas to be 2% and 8% respectively.

Areas around buildings shall be graded away from the foundations to prevent flooding. An initial
minimum grade of 10% over a distance of 1.5 m is to be provided around all buildings.

Driveway slopes must be no less than 2% and no greater than 8%.

Lots lower than adjacent roadways shall be avoided where possible.

To provide basic positive drainage until a lot is developed, the lot(s) shall be rough graded,
allowing for earth balancing of future basement excavation and landscaping. Rough grading shall
ensure positive drainage is maintained in the interim; the Developer shall be responsible to
remove and properly dispose of standing water on lots.

The Developer shall be responsible for clean-up after rough grading operations; the area around
the lot being graded shall be left in a developable condition.

Building foundations shall be above the major system hydraulic grade line for a 100 -year storm
event, plus a minimum of 0.3 m freeboard. Ensure the hydraulic grade elevations are considered.
This requirement may not apply to replacement of structures / developments within existing flood
plains. In these areas, suitable precautions, such as mounting electrical panels above the 1:100-
year hydraulic grade line, shall be taken.

6.4 - STORMWATER MANAGEMENT FACILITIES (SWMF)

Maintenance Vehicle Access Roads will be required for all Municipal Ponds. The access road must be a
4 m road surface (minimum gravel surfacing) with 150 mm of 75 mm Minus Pit Run topped with 50 mm
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of 20 mm crushed gravel on top of a minimum CBR 3.0 sub-base compacted to 98% SPD. Alternative
surfacing for aesthetic benefit will require the approval of the County.

All ponds must be appropriately signed according to their intended design function, whether it is for
evaporation, dry, or wet purposes. These signs must adhere to Standard Detail Drawings C-511, C-512
and C-513 in the Construction Standards. Signage is required at the entrance to the pond and at any
other critical points deemed necessary by the Developer’s Engineer or by the County.

Wet ponds require warning signs, posted along the perimeter of the PUL, to prohibit activities that may
present a danger to public health and safety or interfere with the operation of the facility.

Stormwater management facilities shall be designed as per the “Stormwater Management Guidelines”
for the province of Alberta and, at a minimum, meet the following requirements.

Approval from the Provincial Regulator is required for ponds located in Environmental Reserves or
Major Natural Area Parks. Additionally, wet ponds should avoid floodplains and ravines, with strict
prohibitions against placement in floodways.

Agreements and approvals are required for ponds on privately owned or provincial lands, ensuring that
water encroachment is regulated, and maintenance agreements are in place, with considerations for
property elevations and emergency escape routes.

Ponds typically do not entail full perimeter fencing unless mandated by the County. However, if safety
concerns arise due to location, depth, etc., fencing might be necessary. While most ponds should remain
accessible to the public, strategic vegetation planting can serve as effective barriers. In cases where
damage from prohibited vehicles is a concern, sections of the pond may be protected by post and cable
fencing, gates, or other approved alternatives.

All stormwater storage must be sized based on the larger of:

.01  The volume required under continuous modelling / statistical analysis (required 100-year volume);
or

.02 The volume required based on single event 1:100 modelling as per The City of Calgary’s
Stormwater Management & Design Manual (Current Version).

.03  Stormwater management facilities 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.

.04  Geotechnical investigations shall be provided as part of the stormwater pond design. In addition
to the requirements outlined within The City of Calgary Stormwater Management and Design
Manual, geotechnical reports must address soil permeability and salinity (or other potential
contaminants), existing groundwater levels, groundwater conditions and recommend the use of
monitoring wells. The report must also clearly state that stormwater ponds will not adversely
affect surrounding properties due to water migration and/or provide any recommendations to
ensure this (i.e. lining of ponds).

.05 Stormwater management facilities shall control the release rate to the pre-development flow
rate.

.06  Refer to the Stormwater Master Plan if available for the area.

.07  All outflow piping shall be sized for a flow twice that of the maximum designed control flow.

.08 Water release shall be controlled via an orifice or other approved means and shall include
provisions for increasing the release rate in an emergency.

.09  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
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.10

6.4.1

occur.

Stormwater management facilities require an outlet control structure. The Developer shall submit
a design for all outlet control structures, detailing:

.01 Size and configuration of the concrete chamber.

.02 Types of hatches (which must be lockable).

.03 Accessibility for Maintenance (all-weather access suitable for a hydro-vac truck is required).

.04 Locations of safety railings around the hatches.

.05 Provision for kickplates at the base of railings.

.06 Locations and models of davit bases (if required — Developer’s Engineer to discuss this
requirement with the County).

.07 Locations and models of water level control gates (if required).

.08 Location and size of orifice and provisions for increasing the release rate for rapid
drawdown.

.09 The outer most grading limit of all ponds shall be outside of the clear zone of the adjacent
roadway. Refer to Alberta Infrastructure and Transportation Roadside Design Guide (Table
H3.1) for clear zone distances from the edge of driving lane.

.10 Provide minimum clearance of 10 m for dedicated road ROW setback for the various types
of storm ponds. This minimum requirement shall be modified at the discretion of the
County.

.11 In general, full fencing for both dry and wet ponds are not advocated, unless required by
the County and given potential risk factors where Stormwater management facilities are
nearby neighborhoods, including areas where the slopes are steeper than 4:1 and/or other
risk factors are present.

Dry Ponds

Dry ponds are only to be used when topological or planning constraints exist which limit the use of wet
ponds and need to conform to the following:

.01

.02
.03

.04

.05

.06
.07

.08

.09

Pond must be dry within 48 hours of a 1:100-year storm event based on the designed discharge
rate.

Dry ponds shall be located in a PUL which covers up to the 1:5-year water level.

Side slopes shall not be steeper than 5H:1V within public property and shall not be steeper than
7H:1V within private property.

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

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.

The maximum storage depth shall be 1.5 m, as measured from the invert of the outlet pipe.
Provide a landscaped or rip-rapped channel to accommodate the 1:5-year event and low flow
condition.

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

Dry ponds are required to have a minimum of a 4.0 m maintenance vehicle access road above the
ponds’ HWL by 0.5 m to the inlet/outlet structures. This road must also be dedicated as part of
the PUL or Municipal Reserve unless prior written approval is obtained from the County. The road
will serve as access to clean obstructions out of the inlet/outlet structures and to provide for

Urban Services Design Standards 47



general maintenance.

6.4.2 Wet Ponds

.01

.02

.03

.04

.05

.06
.07

.08

.09

.10

A1

12

13

Wet ponds shall have a minimum surface area at normal water level (NWL) of 2 ha. If a wet pond
is not to become a publicly owned and maintained facility, a surface area of less than 2 ha may be
permitted, upon approval of the County and Alberta Environment and Protected Areas.

The active storage depth shall be as required to provide storage for a 1:100-year storm event.

An impervious pond bottom shall be constructed of material with a permeability coefficient in the
order of 1x10-6 cm/s.

A minimum pond depth of 2 m, from pond bottom to NWL, shall be required; however, a3 m
depth is preferred.

If a clay liner is used it must have a nominal thickness of 0.6 m. In all cases, the Developer shall
assume zero infiltration loss when sizing storage requirements.

Dead bay areas are not permitted.

Allinlet and outlet pipes shall be submerged a minimum of 1 m below NWL and shall be posted at
the surface. Inlet and outlet pipe inverts shall be a minimum of 100 mm above the pond bottom.
The freeboard elevation shall be set such that it is below adjacent house basement footings.
Generally, the side slopes of the pond shall not be steeper than 7H:1V from freeboard elevation to
1 m below NWL; however, when space limitations exist, side slopes of 5H:1V may be permitted.
Side slopes of 3H:1V are permitted from pond bottom to 1 m below NWL.

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 during a 1:5-year
storm.

The shoreline treatment of the pond shall consist of a band of granular material, from 0.3 m
above to 0.3 m below NWL, on top of woven polypropylene geotextile fabric. The granular
material shall be chemically sterilized, shall be 75 mm minimum size, and shall be installed in a
250 mm thick layer. An evaluation of wave action shall be made and, if necessary, additional bank
protection shall be provided.

A buffer strip shall be provided between 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.

All municipal wet ponds must be provided with at a minimum a 4 m maintenance vehicle access
road surrounding the entire boundary which is above the ponds’ HWL by 0.5 m. This road
surrounding the pond must also be dedicated as part of the PUL unless prior written approval is
obtained from the County. The road will serve as access to clean sediment out of the pond and to
provide for general maintenance.

6.5 - STORMWATER MANAGEMENT PLAN (SWMP)

.01

A Stormwater Management Plan will be required under the following circumstances:

.01 In accordance with the Municipal Development Plan, a relevant Area Structure Plan or Area
Concept Plan, or any other applicable County policy or plan.

.02 Area Structure Plans shall include a Stormwater Management Master Plan that analyzes
pre-development runoff and provides a plan to manage post-development runoff to pre-
development rates through attenuation and Stormwater management design best
management practices (BMPs).

.03 Development sites over 2.02 Ha (5.00 ac) in area will require a Stormwater Management
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.04

.05

.06

Plan.

Development sites under 2.02 Ha (5.00 ac) in area will require submission of a drainage
plan showing design drainage of the site and discharge point(s).

Regardless of development size, a Stormwater Management Plan and/or Stormwater
Management Facility may be required based on various factors, including but not limited to
location, impermeable areas, environmental sensitivities and discharge points.

For industrial or commercial developments, a Stormwater Management Plan is required,
regardless of size of development. A Stormwater Management Facility (SWMF) may be
required for industrial or commercial developments based on the Stormwater
Management Plan.

.02 A Stormwater Management analysis must be conducted by a professional engineer registered
in Alberta and the resulting Stormwater Management Plan must be submitted to the County
for approval. It must address the following requirements:

.01

.02

.03

.04

.05

.06

.07

Pre-development drainage systems and offsite catchments including rates of runoff and
analysis of the downstream receiving channel.

The physical constraints of the site and how these factors influence the selection of the
proposed stormwater system.

Clearly defined objectives for stormwater management (improved water quality, control
rate of runoff, flood prevention, etc.).

Description of the proposed stormwater collection system including an explanation of how
the proposed system best supplies the drainage requirements and meets the stormwater
management objectives. This should also include supporting detailed hydrology and
hydraulic calculations for all facilities.

An overall plan depicting the proposed stormwater collection system, the location of all
facilities, emergency spillways, preliminary facility cross-sections and details of inlets and
the outfall control structure. If the implementation of the scheme is to be staged, the
staging method should be presented.

Description and plan of the interim storm water management system to be in place during
construction.

Description of what Stormwater BMPs were followed in particular:

.01 Lot-level BMPs.

.02 Conveyance system BMPs.

.03 End-of-pipe BMPs.

.04 Report which outlines the life-cycle cost of construction, operation, maintenance,
and replacement of each proposed BMP.

6.6 - CULVERTS AND DITCHES

.01  The minimum allowable ditch grade shall be 0.6%. Ditch grades in excess of 2.0% shall be
protected against erosion through rock ditch checks, silt fences, Enviroberm fences, and/or
erosion control blankets.

.02 Culvert installation shall be correct length to keep appropriate side slopes noted in Standard Rural
Road Drawing R-113 in the Rural Services Design Standards.

.03 The minimum ditch bottom width shall be 1.0 m.

.04  Culvert size requirements shall be determined through the stormwater drainage analysis including
inlet control losses; however, the minimum size of culverts shall be 500 mm for approaches and

Urban Services Design Standards 49



600 mm for centerline.

.05  Culverts shall be new galvanized CSP (corrugated steel pipe) with a minimum wall thickness of 1.6
mm, or as required by the loading criteria, and a profile of 68 mm x 13 mm. All culverts shall be
installed in accordance with the manufacturer's recommendations and shall be installed complete
with bevelled end sections, on both the inlet and outlet ends, with the invert extended to the toe
of the side slope.

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

.07  Culverts shall be counter-sunk by % of the culvert diameter.

6.6.1 Design References
The following design references can be used for inlet and outlet control methods:

.01  The Handbook of Steel Drainage and Highway Construction Products, by the Corrugated Steel Pipe
Institute.

.02  The Handbook of Concrete Culvert Pipe Hydraulics, by the Portland Cement Association.

.03 Design Guidelines for Bridge Size Culverts, by Alberta Transportation.

6.6.2 Rip-Rap and Geotextiles Fabrics

Rip-rap shall be placed around the inlet and outlet of all culverts. Class 1M rip-rap shall be used and shall
meet the requirements outlined in Table 6.2 below.

Table 6.2 - Class 1M Rip-Rap Requirements

Nominal Mass 7 kg
Nominal Diameter 175 mm
Not Greater Than 40 kg or 300 mm

20% - 50% 10 kg or 200 mm
50% - 80% 7 kg or 175 mm
100% and Greater 3 kgor 125 mm

The geotextile filter fabric at culvert ends shall be non-woven fabric with the following properties:

Table 6.3 - Minimum Geo-Fabric Properties

PROPERTY VALUE

Grab Strength 650 N
Elongation (Failure) 50%
Puncture Strength 275N

Burst Strength 2.1 MPa

Trapezoidal Tear 250 N
Minimum Fabric Lap 300 mm
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6.7 - EROSION CONTROL

Construction of new developments shall be undertaken in a manner such that erosion of the site and
sediment discharge via runoff to the receiving stream are minimized. Additionally, measures must be
taken to minimize the discharge of fuel from construction vehicles and machinery into the receiving
stream. The Developer shall be required to submit a formal erosion and sedimentation control plan to
the County.

Adequate erosion protection will be required for all natural and man-made water courses within the
new development.

All storm drainage systems, including pipe outlets and other drainage channel outlets or overflows, shall
be designed to control local erosion that may result from piped or overland stormwater flows and
discharge to the conveyance channel or receiving stream and shall not change the hydraulic
characteristics of the receiving stream.
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7.0 - LANDSCAPING

7.1 - GENERAL
.01  Whenever possible, existing vegetation shall be accommodated in the design.
.02 Low Impact Development (LID) principles shall be applied where appropriate/available.
.03 Boulevards, landscaped islands, and buffers along all roadways shall be part of the road right-of-

way and not constitute a part of the municipal reserve dedication.

7.2 - PATHWAYS

.01
.02

.03

.04

.05

.06
.07

Local and Regional pathways shall be 2.0 m in width.

Local pathways connect communities and developments to the regional network, these pathways
and trails implement innovative connectivity solutions. These encompass the utilization of
undeveloped road rights-of-way and the integration of existing natural landscapes, ensuring
seamless integration with the surrounding environment.

Regional pathways establish a multi-use infrastructure within the broader pathway network,
ensuring accessibility for all non-motorized users across varying abilities. These pathways are
designed to function as a central node, incorporating undeveloped road rights-of-way, leveraging
existing natural landscapes, and ensuring seamless integration with the surrounding environment.
Root barrier is used to protect pathway sections in the vicinity of aggressive rooting species. Root
barrier may require installation along sections of pathways where natural vegetation is being
preserved and where species of the Poplar family (except Aspen) or Willow family are located
within a 5-meter setback from the edge of the pathway. Horizontal root barriers are required
under the full length and width of all pathways to prevent roots from growing upward and
damaging the pathway. Vertical root barriers are to be installed only in areas where there are
encroaching species within the specified setback requirements and are determined on a site-by-
site basis.

Radius of pathway connection flare equal to 4.0 m for pathway connections to sidewalk, other
pathways, and other hard surfaces.

All pathway bollards are to be removable.

Pathway bollards shall be setback a minimum of 3.0 m from either the top of bank or toe of slope
to allow for a level area to park equipment so that the operators can safely remove the bollards
for access purposes.

7.3 - TOPSOIL

.01

.02

.03
.04
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Topsoil shall have a depth of 100 mm to 200 mm for sodded areas and 600 mm to 900 mm for
planting beds. Subsoil shall be scarified to a depth of 150 mm prior to the placement of topsoil.
The sub-base shall be scarified to a depth of 150 mm, and the topsoil shall be un-compacted.
Loam shall be locally sourced.

The Developer shall provide a soils analysis report. Topsoil must be approved by the County prior
to installation. Soils analysis shall include source location, soil deficiencies, amendments, and
recommendations. Topsoil shall be tested for particle size, organic matter (volume), Nitrogen,
Phosphorus, Potassium, electrical conductivity (salinity), and pH value.

The Developer is responsible for amending deficient soil.

Topsoil shall be free of stones or debris larger than 25 mm in diameter, shall contain no toxic
materials, shall be free of non-native weeds or seeds or parts thereof, and shall be capable of
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.05
.06

sustaining vigorous plant growth.
Spread dry topsoil during dry weather over approved subgrade.
Topsoil is never to be handled while wet or frozen if intended to be used in landscaped areas.

7.4 - VEGETATION

.01

.02

.03

.04
.05

.06

.07

.08

.09

.10
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.14
.15
.16

All plant material shall meet the Canadian Nursery Landscape Association (CNLA) Standards for
nursery grown plant material as set out by the CNLA in Canadian Standards for Nursery Stock
(latest edition), unless otherwise approved by the County.
All planting shall follow the requirements as set out in the Canadian Landscape Standard (current
edition).
The use of plant material from nurseries that are part of the Domestic Phytosanitary Certification
Program (DPCP) is preferred.
Sod is required in all areas of intensive use.
The County reserves the right to specify the use of Fescue sod as opposed to Kentucky Bluegrass,
which requires more water use and goes dormant earlier in the summer.
The Developer shall be responsible for providing and maintaining adequate barricades and signs
to protect freshly sodded areas until the turf is established. If protection is not provided, the
Developer will be responsible for all third-party damages.
Seed and seed application rates are to be approved by the County.
The Developer shall provide, upon request, a copy of the Certification of Compliance with the
Canadian Wheat Board Act (Seeds Act) and all seed tags.
The use of starter fertilizer may be approved on a site-specific basis.
Drill seeding, slit or hydroseeding are the only acceptable methods for seeding, unless otherwise
directed by the County. Broadcast seeding may be considered for site-specific cases where the use
of specialized seed mix is required.
The Developer is required to indicate the source of plant material and supply the County with a
list of where the plant material was grown and/or purchased. Only plant material hardy to the
region shall be planted.
Preservation of existing mature trees within the road right-of-way or park space can fulfill all or a
portion of the tree planting requirements depending on the size, health, and quality of the
existing trees.
The use of native species is recommended. Refer to Wheatland County Landscape and Screening
Guideline for a list of recommended species.
The seed mix design shall be submitted to the County for review and approval prior to seeding.
Refer to Wheatland County Landscape and Screening Guidelines for maintenance requirements.
Requirements for submissions are in the General Section of these standards, C.0 Engineering
Drawings Requirements and Checklists.

.01 For developments, in addition to the standard engineering and landscaping drawings

required, a photometric grid drawing is required.
.02 Landscaping drawings shall be stamped by a Landscape Architect registered with the
AALA.
.03 No stamping professional is required on photometric grid drawings.
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8.0 - STREET LIGHTING & SHALLOW UTILITIES

8.1 - GENERAL

Street lighting shall be designed with consideration of the requirements in the design process, third-
party utilities, and streets & transportation. All drawings must be signed and sealed by a qualified
professional registered with APEGA.

8.2 - CODES, REGULATIONS, STANDARDS AND GUIDELINES
The following codes and regulations are to be used in the design of streetlighting and utilities:

.01  ATCO and Fortis Regulations and Standards.

.02  Canadian Electrical Code (CEC).

.03 TELUS Regulations.

.04  Provincial, and Federal Authorities.

.05 llluminating Engineering Society (IES) RP-8 Roadway Lighting.

.06  Transportation Association of Canada (TAC) Guide for the Design of Roadway Lighting.
.07  CAN/CSA standards.

.08 Alberta Transportation Lighting Design Guide.

8.3 - UNDERGROUND AND OVERHEAD CONFLICTS

It is the Developer’s responsibility to investigate the proposed and existing underground and overhead
utilities and resolve all conflicts to the best of their ability based on information available. Overhead
power lines in proximity to the streetlight poles can represent a significant risk and safety concerns if
safe working and operating clearances are not met. The Developer shall confirm clearances from
overhead lines to poles and luminaires.

The franchise utilities shall be separated from the deeper municipal utilities, such as water, sanitary
sewer, and storm sewer, by not less than 3.0 m horizontally.

A separation of 0.3 m from other franchise utilities is also required; common (four-party) trench
installations are expected.

8.4 - DESIGN REQUIREMENTS

Designs shall meet the minimum lighting requirements outlined in IES RP-8, with the TAC Guide for the
Design of Roadway Lighting as a secondary reference and shall comply with ATCO and Fortis
requirements. All luminaires shall be LED.

Lighting is generally required on all streets, intersections, mid-block crosswalks, and at-grade railway
crossings where warranted by Transport Canada Grade Crossing Standards and Transport Canada RTD-
10 Road/Railway Grade Crossing Technical Standards and Inspection, Testing and Maintenance
Requirements. Lighting is not required on laneways and sidewalks unless specified by the County.
Lighting requirements for multi-use pathways (MUPs) will be confirmed by the County.

Streetlights shall be placed at locations that do not interfere with proposed driveways or water and
sewer services. The streetlights should be located in line with the extension of common property lines
between two lots while maintaining minimum lighting design requirements.
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8.4.1

Roadway Lighting

All roadway luminaires are to be:

.01
.02
.03
.04
.05
.06

.07

8.4.2

LED.

Colour temperature of 4000 K.

DLC listed.

Type 2 and Type 3 distributions on all standard installations.

Dark sky approved.

Non-standard installations may use alternate distribution patterns with written approval from the

County.

Luminaire head identification labels on every luminaire and inside of the hand hole cover.
Residential Roadway Lighting

All Residential roadway luminaires are to be:

.01
.02
.03
.04
.05
.06
.07

.08
.09

8.4.3

LED.

Colour temperature of 3000 K.

DLC listed.

Type 2 and Type 3 distributions on all standard installations.

Dark sky approved for non-ornamental styles.

Comply with Fortis and ATCO standards.

Non-standard installations may use alternate distribution patterns with written approval from the
County.

Have house side shields.

Labels on every pole on the inside of the hand hole cover.

Pedestrian Pathway Lighting

Refer to the Table in ANSI/IES RP-8-22 for illumination levels where the pedestrian pathway is within the
road right-of-way:

For pedestrian pathways outside of the road right-of-way, cycling paths and multi-use pathways, IES RP-
43 should be followed.

All pedestrian pathway luminaires are to be:

.01
.02
.03
.04
.05

LED.

Colour temperature of 3000 K.

Minimum LPW: 75.

Comply with Fortis and ATCO standards.

Have house side shields when installed in proximity of residences.

8.4.4 Area / Parking Lot Lighting

All parking lot lighting to be designed to IES RP-8 Design and Maintenance of Roadway and Parking
Facility Lighting, Chapter 17 — Parking Lots and Parking Garages.

All luminaires to be:
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.01 LED.

.02  Colour temperature of 4000 K.

.03 Minimum LPW: 110.

.04  Comply with Fortis and ATCO standards.

.05  Luminaire controls to have dimming to 50% during overnight hours between 12:00 AM —5:00 AM.
.06  Luminaire control to be Sun-Tech Dimulator DIM4 or approved equivalent.

8.5 - POLES

Pole types and heights are outlined in Table 8.1 through Table 8.4 below for their respective
applications.

8.5.1 Roadways

Table 8.1 - Roadways Pole Types and Heights

APPLICATION ARM TYPE POLE HEIGHT (m)
Arterial Davit Arm 9.0
Industrial Davit Arm 9.0
Collector Davit Arm 9.0
Local Davit Arm 9.0

8.5.2 Residential Roadways

Table 8.2 - Residential Roadways Pole Types and Heights

APPLICATION ARM TYPE POLE HEIGHT (m)
Residential Collector Davit Arm 9.0
Residential Local Post Top 6.0
Residential Local Davit Arm 9.0

8.5.3 Pedestrian Pathways

Table 8.3 - Pedestrian Pathways Pole Types and Heights

APPLICATION ARM TYPE POLE HEIGHT (m)
Pedestrian Post Top 4.5
Cycle or Multi-Use Post Top / Area Light 45-6.5
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854 Area

Table 8.4 - Parking Area Pole Types and Heights

APPLICATION ARM TYPE POLE HEIGHT (m)
Parking Area Davit Arm / Area Light 9.0

8.6 - WIRING

All wiring used for streetlighting design is to have the following properties:

.01
.02
.03
.04
.05
.06

All underground wiring to be installed in conduits.

All wiring to be copper.

Minimum wire size to be #12 AWG.

All poles to have in-line fuses at base of pole for feed up to luminaire.

All poles to have 240 V with neutral available. All luminaires are to be 120 V.
Wiring to be sized for not more than 3% voltage drop.

8.7 - JUNCTION BOXES

Junction boxes to be suitable for application. Refer to the Alberta Transportation drawing TCS-E-620.1.
Where possible, keep junction boxes out of driving surfaces. If junction boxes are located in driving
surfaces, they are to be H-20 rated.
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9.0 -

U-100:
U-101:
U-102:
U-103:
U-104:
U-105:
U-106:
U-107:

STANDARD URBAN ROAD DRAWINGS

Arterial Divided Roadway

Collector Divided Roadway

Arterial Roadway

Industrial / Commercial Roadway

Collector Roadways (Major)

Collector Roadways (Minor)

Urban Residential Local Roadways Mono-Walk

Urban Residential Local Roadways Separate Walk
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1.0 - GENERAL

These standards are provided to set guidelines and establish requirements regarding the design of Rural
Roads within Wheatland County (the County). Its objective is to ensure that all infrastructure work in the
County is designed to a consistent and sustainable standard. Design of Rural Infrastructure must adhere

to these standards.

Guidelines for rural private sewage systems can be found in the Section 5.3.7 of the Urban Service
Design Standards.

The County retains the ability to refer to other applicable regional municipality guidelines, standards,
and policies where the County deems it appropriate on a case-by-case basis.
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2.0 - ROADWAY DESIGN REQUIREMENTS AND STANDARDS

2.1 - GENERAL

The road design guidelines herein generally follow the most recent editions of the Transportation
Association of Canada (TAC) (Various Guidelines) and Alberta Transportation and Economic Corridors
(TEC) Highway Geometric Design Guide (current version). It is the Developer’s responsibility to ensure
that the design, construction, and performance of all infrastructure constructed under the Development
Agreement or Access and Work Agreement meet or exceed these standards and guidelines.
Authenticated and validated drawings prepared by a Professional Engineer registered with APEGA are
required for all road construction projects.

The County may consider alternate road design variations from this section to accommodate unique site
circumstances, provided that public safety and the County are not put at risk. Any and all variations
must be brought to the County’s attention and reviewed on a case-by-case basis.

The Contractor shall enter an Access and Work Agreement and the Developer shall enter a Development
Agreement with the County to perform any road construction.

Applications for road construction on statutory local road allowances must be submitted in writing with
applicable design drawings to the County and are subject to County approval. For provincial roads,
applications must also be submitted to the Alberta Ministry of Transportation and Economic Corridors
(TEC) and are subject to approval by both the Ministry and the County.

2.2 - TRAFFIC IMPACT ASSESSMENT (TIA)

The purpose of the Traffic Impact Assessment (TIA) is to review and evaluate operational conditions
within the analyzed area and to assess the impact of the proposed development and/or changes to the
transportation network.

ATIA shall be provided in support of residential subdivision applications proposing ten (10) or more lots
and for all proposed industrial/commercial developments. The County may also require a TIA for
subdivision applications for developments with fewer than ten (10) lots at the County’s discretion.

TIAs shall be prepared and authenticated by a Professional Engineer and conducted in accordance with
the requirements outlined in TEC's Traffic Impact Assessment Guideline (current version). All items
required within this guideline shall be identified and provided as part of the County’s requirements.
Because this guideline cannot feasibly cover all potential situations, it is recommended that the
Developer or Developer’s Engineer contact the County to identify and determine site-specific components
of the study. Certain details, such as growth rates, will be established on a case-by-case basis in
collaboration with the County as they can vary depending on the proposed improvement’s location.

The minimum requirements for intersection improvements shall be based on TEC's Highway Geometric
Design Guide (current version). The intersection review and assessment shall include a detailed analysis
of individual turning movements. The cost of any additional right-of-way (ROW) required to
accommodate intersection improvements is the sole responsibility of the Developer.
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Trip generation rates shall be based on data found within the Institute of Transportation Engineers’
(ITE’s) Trip Generation Tables. The minimum Level of Service (LOS) acceptable for the County is “C” in
all rural areas. A lower LOS may be considered in urban or rural fringe areas at the discretion of the
County.

2.2.1  TIA Study Area and Analysis Horizon

The study area for the TIA will be defined by the County on a case-by-case basis and will include areas
adjacent to the proposed development. This may involve all the proposed access points as well as
selected intersections within the study area designated by the County. This includes intersections that
may be external as well as internal to the development.

The analysis shall be carried out for:

.01  Current conditions using the current traffic volumes.
.02 Opening Day.
.03 5,10, 15, and 25-year horizons or otherwise as determined by the County.

2.3 - ROADWAY CLASSIFICATIONS

Rural roadways within the County are typically characterized by their adjacent land use, right-of-way
width, traffic volume, surfacing, and speed limit. It is the responsibility of the Developer to ensure that
the infrastructure is designed and constructed to achieve design life expectations.

The road classifications for the County are divided into three (3) main categories, with sub-classifications:

.01  Arterial Roads (RAU)
.02  Collector Road (RCU)

.01 Major Collectors

.02 Minor Collectors

.01 Service Roads

.02 Low Volume Roads — County Use Only

.03 Residential Roads (RLU)

.03 Public Roads
.04 Private Roads

Typical cross-sections for the roadway classifications are provided in the Standard Rural Road Drawings.

2.3.1 Arterial Roads (RAU)

Arterial roads are major, high-speed roadways with paved surfaces. Posted speeds are typically between
80 and 100 km/h. Connections to all other roadway types are permitted. Access points should be limited
to one per property and should be relocated to roadways of lower classification wherever possible. The
AADT is generally 2,000 or above. Refer to Standard Rural Road Drawing R-100.
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2.3.2 Collector Roads (RCU)

Collector roads are low to moderate capacity roads which serve to move traffic from local roads to
arterial roads. Posted speeds are typically between 60 and 80 km/hr. Connection to all other roadway
types is permitted. Access points should be limited to one per property. Collector roads are subclassified
as Major Collectors, Minor Collectors, and Service Roads.

Major Collectors: Carry significant volumes of through traffic, with origin points outside the general
area. Generally, they have an AADT between 400 — 2,000. Refer to Standard Rural Road Drawing R-101.

Minor Collectors: Carry relatively smaller volumes of through traffic as compared to Major Collectors, at
medium speeds. Generally, they have an AADT between 50 - 400. Refer to Standard Rural Road Drawing
R-102.

Service Roads: Provide access to industrial and commercial sites. Service roads shall be paved or gravel
based on AADT, ESAL’s, and location as determined by the County. Refer to Standard Rural Road
Drawing R-103.

Low Volume Roads: This road is for County Use Only. Refer to Standard Rural Road Drawings R-104.

2.3.3 Residential Roads (RLU)

Residential roads are intended solely to provide access to individual properties. Posted speeds are
typically 50 km/h or 60 km/h. Residential roads are subclassified as Public, Low Volume, or Private
Roadways.

Public Roads: These roadways provide access to adjacent properties carrying traffic from higher order
roads to individual land parcels. Public roads are typically low speed and low volume. Generally
connected to other residential roads and collectors. Refer to Standard Rural Road Drawings R-105.

Private Roads: These roadways are privately owned and maintained but must provide access for
essential and emergency services. Refer to Standard Rural Road Drawings R-106.

2.4 - DEDICATED ROAD WIDENING AND ADDITIONAL ROW REQUIREMENTS

As part of the land subdivision process outlined in Division 8, Section 661 and 662 of the Municipal
Government Act, the County may request land to be set aside for future road widening and/or road
upgrading.

The following items pertain to the County’s requirements for dedicated road widening and additional
ROW requirements:

.01  For proposed improvements of undeveloped road allowances, ROW for future road widening shall
be taken adjacent to the road allowance unless the County agrees, in writing, that there is
sufficient ROW available for future road improvements or the road has no likelihood of future
improvements.

.02 Additional ROW may be required in areas where there are abnormal embankments, large fill / cut
areas, or existing substandard road conditions. In these circumstances, the County shall endeavor
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.03

to protect, at a minimum, the ROW required for minimum 4:1 sideslopes and 3:1 backslopes with
a 3.0 m ditch bottom, as required.

To accommodate future improvements to intersections, additional ROW may be required in the
form of corner cut-offs. Table 2.1 outlines the minimum corner cut-off ROW requirements to be
provided at intersections. Proposed intersection improvements with a Provincial highway shall
adhere to TEC's requirements and shall be approved by both the County and Alberta
Transportation and Economic Corridors, as applicable.

Table 2.1 — Minimum Corner Cut-off Requirements at Intersections

MINIMUM CORNER CUT-
OFF REQUIREMENTS*!

CLASSIFICATION OF INTERSECTING ROADWAYS

RAU RAU 10 m x 10 m*?
RAU RCU — Major Collector 10 m x 10 m*?
RAU RCU — Minor Collector 10 m x 10 m*?
RCU — Major Collector RCU — Major Collector 10mx10m
RCU — Major Collector RCU — Minor Collector 10mx10m
RCU — Minor Collector RCU — Minor Collector 10mx10m
RCU — Minor Collector RLU 10mx5m
RLU RLU 5mx5m

.04

.05

.06

.07

Notes:
*IROW for roundabouts shall depend on the ultimate inscribed circle diameter, sidewalk/trail alignment.

*2|n addition to the provision of a 5.0 m auxiliary lane widening along the Arterial Road.

Additional ROW may be required at bridge file locations to accommodate future replacement
structures (bridge or culvert).

Additional ROW may be required to accommodate a future service road for access to future
development. The County may also require additional ROW to allow for future development
and/or access improvements or re-alignment.

When additional ROW is required for road widening, it is preferable to acquire the additional
ROW from both sides of the existing road ROW to reduce the impact to adjacent properties.
However, in some circumstances, where the presence of utilities, physical restrictions, or other
obstacles limit the ability to construct on both sides, it may be necessary to acquire land and
widen or re-develop the road on only one side of the existing road.

The Developer is required to submit a legal survey produced and signed by the Alberta Land
Surveyor for the municipal improvement, showing the location of the proposed road in relation to
adjacent properties. The Developer is responsible for providing the additional land required for
any encroachment of the proposed road onto adjacent properties.

2.5 - SETBACKS

Table 2.2 identifies the minimum setback distances required from the edge of the ROW for all
proposed municipal improvements and developments.
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Table 2.2 — Minimum Setback Distances

TYPE OF STRUCTURE  MINIMUM SETBACK DISTANCE FROM ROW (m)

Berm 10

Stormwater Pond 10

Dugout 10
Notes:

All measurements shall be taken from the outside toe of slope of the berm or berm for stormwater
pond/dugout (where the sideslope of the berm intersects with the natural ground surface); berm
sideslopes shall not be steeper than 3H:1V. If no berm exists, a minimum of 6.0 m shall be added to the
above setbacks.

2.6 - ROAD DESIGN GUIDELINES

The following road design guidelines present the County’s general requirements for proposed roadway
design and construction projects. Where information is not specifically included herein, or when
variations to guidelines are being proposed, current versions of the following guidelines and supporting
documents shall be used in preparation of road designs for the County:

.01
.02
.03
.04

.05
.06

Geometric Design Guide for Canadian Roads, Transportation Association of Canada (TAC).
Highway Geometric Design Guide, Alberta Transportation and Economic Corridors (TEC).

Traffic Impact Assessment Guideline, Alberta Transportation and Economic Corridors (TEC).
Manual of Uniform Traffic Control Devices for Canada, Transportation Association of Canada
(TAC).

Roadside Design Guide, Alberta Transportation and Economic Corridors (TEC).

Standard Specifications for Highway Construction, Alberta Transportation and Economic Corridors
(TEC).

The County may consider innovative design variations from the guidelines presented herein to
accommodate site-specific variances, provided that public safety and the County are not at risk and that
the Developer’s Engineer provides sufficient reasoning and justification for any proposed variations.

2.6.1

Basic Parameters by Design Classification

Table 2.3 indicates basic design criteria for the different classifications of roadways. The following
sections provide guidance on the use of these values.
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Name Arterial
Road

Design

Speed 110

(km/h)

Posted

Speed 100

(km/h)

ROW

Width (m) 00

Top Width 10.0

(m)

Lane

Width (m) 35

Shoulder

Width (m) 15

Minimum

Subgrade 14.0

Width (m)

. Asphalt
Surfacing Pavement
Maximum 0
Grade >%
Side
Slopes 4:1
(desired)

Ditch
Depth / 1.0/3.0
Width (m)
Backslopes 31
(max)
Fence
Berm
Depth / 2.70/3.0
Width (m)

Notes:

Table 2.3 — Table of Design Parameters for Roadway Classification

COLLECTOR RESIDENTIAL
Low

Major
Collector

90

80

30.0
9.0
3.5

1.0

12.4

Asphalt
Pavement

6%

4:1

1.0/3.0

3:1

2.70/3.0

Minor
Collector

90

80

30.0
8.6
4.3

n/a

9.0

Gravel

6%

4:1

1.0/3.0

3:1

2.70/3.0

Service Road

90

80

30.0

3.5/4.5

12.4

Asphalt
Pavement /
Gravel
6%

4:1

1.0/3.0

3:1

2.70/3.0

Volume
Road*
County Use
Only

90

80

20.12
8.6
4.3

n/a

9.0

Gravel

8%

3:1

1.0/3.0

3:1

2.70/3.0

Public
Road Note 4

60

60

30.0
8.6
3.5/4.3

0.8

10.9

Asphalt /
Gravel

8%

4:1

1.0/3.0

3:1

2.70/3.0

Private
Road

60

60

20.12
7.0
3.5

n/a

9.3

Asphalt /
Gravel

8%

4:1

0.50/0.50

3:1

0.5/0.5

1. Design speeds indicated are maximums for the roadway classification. Lower speeds may be used where
appropriate.

2. Design speeds shall match posted speeds for less than 70 km/h. Design speeds shall exceed the posted

speed by 10 km/h for 70 km/h and higher.

3. Right-of-way widths are typical minimums. Additional land may be required.
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2.6.2
.01

.02

2.6.3

.01
.02
.03
.04

2.64

.01
.02
.03
.04

2.6.5

4.  Roadways with less than 200 vehicles per day and or accessing ten (10) lots or less may be Double Seal
Coated at the County’s discretion. Double Seal Coated roads will have a 75% load restriction for most of

the year.

Horizontal Alignment

Minimum radius, superelevation, and spiral parameters shall be obtained from TEC Highway

Geometric Design Guide, Table B-3-5-3b (current version).
Spiral curve transitions shall be used for design speeds higher than 60 km/h.

Cross-fall

Gravel roadways shall have a standard 3% cross-fall.
Paved roadways shall have a standard 2% cross-fall.
Maximum superelevation of 6% is permitted.
Residential roads are not required to be superelevated.

Vertical Alignment

Maximum grades may be exceeded by up to 2% for lengths less than 150m.
Grades of 0% are permitted.

Roadside ditches shall have a minimum slope of 0.3%.

Vertical curvature shall meet or exceed K values in Table 2.4.

Table 2.4 — Vertical Curve Design Criteria

DESIGN SPEED | STOPPING SIGHT CREST SAG VERTICAL
(Km/h) DISTANCE (m) VERTICAL CURVE (Ks)
CURVE (Kq

20 20

30 35 2 6
40 50 4 9
50 65 7 13
60 85 11 18
70 105 17 23
80 130 26 30
90 160 39 38
100 185 52 45
110 220 74 55
120 250 95 63
130 285 124 73

Dead-End Roads / Cul-De-Sacs

All dead-end roads shall be provided with a cul-de-sac or turnaround consistent with Standard Rural
Road Drawings R-107.

.01

The maximum recommended length of a cul-de-sac is 120 m from the street curb line to the start
of the bulb. Longer cul-de-sacs may be permitted but should be avoided where possible. If a cul-
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de-sac longer than 170 m is proposed, provisions must be made for a 6.0 m wide Public Utility Lot
(PUL) to allow for emergency vehicle access and water service looping.

.02 Cul-de-sacs with steep grades are to be avoided. If cul-de-sacs cannot be graded to drain towards
the intersection, then an outlet for the overland flow must be provided by way of a PUL.

.03 The minimum radius of cul-de-sac bulbs is 10.5 m for residential roads and 15.0 m for all others.

.04  Cul-de-sac road surface is to be crowned, except the bulb portion, which may be cross-felled.

2.6.6 Cross Sectional Elements

Unless otherwise noted, all roadways are assumed to be two lanes. Auxiliary lanes may be added where
required with the same lane width as other lanes.

On gravel roadways, lane, and shoulder dimensions are theoretical, while paved roadways are to have
painted shoulder lines if required by the County.

The preferred sideslope is 4:1.

Wherever possible, the preferred backslope is 3:1 with a ditch bottom width of 3.0 m if the corridor
daylights fit within the existing or proposed road right-of-way.

If the standard cross section does not fit within the existing or proposed right-of-way, ditch bottom
narrowing or 7:1 backsloping may be required. Backsloping agreements with adjacent landowners will
be required.

Maximum sideslopes and backslopes of 2:1 may be used when all four of the following conditions are
met:

.01  Where supported by geotechnical recommendations,
.02 Required due to land constraints,

.03 Where adequate barrier protection is provided, and
.04  Confirmed by the County.

The top of backslopes shall be rounded as shown on Standard Rural Road Drawings R-116.

A consistent ditch width shall be used along the length of roadway. The typical widths indicated in Table
2.5 are desirable, while V-ditches may be implemented when constrained by ROW.

Fence berms shall be constructed where there is existing fencing or proposed fencing, and such that
fencing is placed on the ROW where large fills (higher than 2.70 m) are present. If the designed fence
berm height is less than 1m, the typical side slope may be flattened to a maximum of 5:1 to eliminate
the fence berm. Fence berms are shown in the Standard Rural Road Drawings.

2.6.7 Culverts

Hydrotechnical analysis should be completed to size all culverts at water crossings.

Mainline crossings require a minimum culvert diameter of 600 mm in order to maintain roadside
drainage.
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Culverts under minor roads at intersections shall be a minimum 600 mm diameter. 450 mm diameter
culverts may be used under approaches only.

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

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

All culverts shall be installed in accordance with the manufacturer’s recommendations.

All culverts shall be installed complete with beveled end sections on both the inlet and outlet sides.
Additionally, the invert should be extended to the toe of the side slope. Culvert installation shall be an
appropriate length to maintain the side slopes.

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

2.7 - ROADSIDE SAFETY

Barriers are required where hazards exist within the clear zone. Tables H3.1 and H3.2 from TEC's
Highway Geometric Design Guide (current version) shall be used to determine clear zone requirements.

Wherever possible other mitigation measures to remove the hazard such as slope flattening should be
investigated.

2.8 - INTERSECTIONS, DRIVEWAYS & APPROACHES

Intersections with roadways accessing a single residence or property shall be considered driveways or
field approaches as described in the next section.

The following criteria apply to all intersection designs for all proposed improvements:

.01  The minimum angle of intersection for two roadways shall be 75°.

.02 Acceptance of intersection design, driveway locations and fencing shall be subject to review of
available sight distances and other safety considerations. Tapering of berms at intersections may
be required to provide for the necessary sight distances. Acceptance shall be granted on a case-
by-case basis.

.03  The Developer shall provide confirmation that intersection sight distances are met following the
AASHTO Intersection Sight Distance model as described in TAC.

.04  Adequate Stopping Sight Distance must be provided on all legs of the intersection.

.05  Minimum centerline to centerline spacing of intersections shall be 150 m along residential and
collector roadways.

.06 Intersection spacing on Arterial roads shall be determined and permitted based on the results of
the TIA where intersection spacing is desired to be less than 800 m. The minimum spacing shall be
400 m.

.07  Where intersections require flaring for turn lanes, a minimum additional 5.0 m ROW width shall
be added to the side where flaring is required.
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.08

.09

.10

A1

12

13

Driveways and field approaches shall be located as per Table 2.5. Measurements are to be taken
from centreline of adjacent roadway.

Access management principles should be followed on Arterial and Major Collector Roadways;
driveways and approaches should be relocated to lower classification roadways where possible.
Gates or other barriers are not permitted within the ROW.

Multiple driveways or approaches to the same property are not permitted unless a physical
barrier prevents access to sites within the same parcel, and minimum spacing requirements are
met.

Intersections with Provincial Highways shall be designed to TEC standard intersection types. TEC
Development permits are required for these intersections.

Crown should be removed from the lower road classification at intersections.

2.9 - APPROACHES

All approaches shall comply with the requirements contained herein. The following criteria apply to
approaches along roadways for all proposed municipal improvements:

.01

.02

.03

.04

.05
.06

.07

.08

.09
.10

A1

12

All newly created parcels shall have a means of legal and physical access to a developed municipal
roadway. The County shall evaluate the proposed design for every access to ensure that it is
acceptable. The final location, configuration, and construction of all proposed approaches shall be
approved by the County.

As a condition of subdivision approval of the land or of Development Permit approval, the County
shall inspect existing accesses for compliance with the County Road Approach Standards Guide. If
necessary, the County may require the applicant to upgrade or remove these existing accesses.
New accesses, if required, shall be built by the applicant in accordance with the County’s Road
Approach Standards and are subject to County approval.

Access to Municipal Reserve (MR), Environmental Reserve (ER), or balance parcels shall be
provided directly from a developed municipal roadway.

All construction of new approaches and/or upgrading of existing approaches shall be conducted in
accordance with the County’s Standards for Road Approaches.

All approaches are to comply with sight distance and superelevation requirements.

The Developer shall provide evidence that sight distances and horizontal/vertical visibility at all
accesses, including driveways, along a road meet the applicable requirements for intersection
stopping and approaching sight distances. The current edition of TAC's Geometric Design Guide for
Canadian Roads should also be reviewed to confirm that the requirements are up to date.

All approaches will require the installation of a culvert in accordance with the County’s Standards
for Road Approaches unless otherwise specified in writing by the County after a site inspection.
There shall be no obstructions (e.g. gate, fence, control box) located on the approach within the
road ROW.

Any proposed changes to the existing ditch bottom shall be approved by the County.

Approaches shall be constructed of the same material and with the same surfacing structure as
the adjoining road.

Approaches shall be in accordance with Table 2.5, which identifies the typical geometric and
design requirements for approaches within the County. These requirements are also illustrated in
the Standard Rural Road Drawings.

All debris and/or excessive topsoil in the ROW shall be disposed of at a location suitable to the
County. All disturbed areas shall be returned to their original grade, loamed, and seeded with a
seed mix approved by the County.
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Table 2.5- Geometric and Design Requirements for Approaches

GEOMETRIC AND DESIGN REQUIREMENT

COMPONENT

Minimum Distance from: *
Intersection Centre Line (Centre to

Centre) — Local Roads 30m

Intersection Centre Line (Centre to 60m
Centre) — Collectors/Arterials

Bridge File (Start of Bridge) Deck or 60m
Edge of Culvert)

Centre Line of Highways 200 m

Centre Line of At-Grade Railway

. 60 m
Crossing
Li
Centre Line of Another Approach on 15 m

Same Side of Road

Intersection Sight Distance Requirement @ 80
km/h (Design Speed):**

Maximum Approach Gradient Road Shoulder): + 4%**
Single Approach Geometry: ***

See Standard Rural Road Drawings R-112 and R-114

Minimum Roadway Width 6m

Maximum Roadway Width 10m

Minimum Corner Radius 7m

Side Slope Ratio ?:;Xfrt::rz;zrd Rural Road Drawings R-112 to R-115 (3H:1V
Joint Approach Geometry:***

Minimum Roadway Width 15m

Minimum Corner Radius 10 m

Side Slope Ratio ’S::Xf’t::rgt)zrd Rural Road Drawings R-112 to R-115 (3H:1V
Culvert Requirements (as required):

Material New CSP with Sloped Ends

Minimum Diameter 450 mm

Length **** As per Alberta Transportation and Economic Corridors
requirements

Minimum Cover over Pipe 500 mm or % of culvert diameter, whichever is greater

Minimum Size of Rip-Rap 200 mm

Placement of Rip-Rap (at Inlet and Outlet) Around Sloped Culvert Ends; Extend 1.0 m past Culvert Ends

Minimum Buffer to Power Pole, Power

Pole Anchor, or Utility 6m
Pedestal from Culvert End

Notes (continues on Next Page):

* Each location should be evaluated using design speeds, traffic volumes, collision history, and professional
engineering judgment on a case-by-case basis. Upon inspection, the County may increase this distance.
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** Approaches shall not be permitted where superelevation on the primary roadway exceeds 4%.

*** For Industrial / Commercial road access, the approach top width and corner radii must accommodate the
largest design vehicle which will utilize the approach.

**** Culvert length will vary on access width, design side slopes, depth of cover, and existing ditch depth.

2.10 - SIDEWALKS / PATHWAYS

Where sidewalks or pathways are being implemented along residential roads, the Urban Services Design
Standards shall prevail.

2.11 - FENCES

The Developer is responsible for fencing all property lines along the road ROW, including areas where
road widening has been already surveyed or where there is a caveat in place. If a Developer removes
fencing along an existing road ROW, it is the responsibility of the Developer to replace the fence with a
new one in accordance with the Land Use Bylaw, using the same materials as were previously used. As a
minimum standard, a Class A fence as per Alberta Transportation Standard Specifications for Highway
Construction Manual, Specification 2.12 Fencing should be used.

2.12 - ROCK DITCH CHECKS

Rock ditch checks and/or erosion control blankets, at the County’s discretion, shall be required for a
drainage channel or road ditch with a grade more than 4% and with velocities that warrant protection to
prevent scour and erosion.

If the Developer fails to provide adequate studies and analysis regarding erosion control, it shall be the
responsibility of the Developer, at the Developer’s expense, to mitigate and repair erosion damage.

2.13 - POSTAL BOX TURNOUT

The Developer shall construct, when identified as being required, a mailbox pullout at the entrance to or
within the subdivision.

Postal boxes along Residential and Collector Roads shall have a Postal Box Turnout in accordance with
Standard Rural Road Drawings R-110. Sightline requirements shall be in accordance with TAC's
Geometric Design Guide for Canadian Roads.

The Postal Box Turnout shall be located a minimum distance of 50 m along the road from the edge of
pavement on an intersecting road or cul-de-sac and shall be located on the right-hand side. The County
and Canada Post shall approve the final location.

2.14 - TRAFFIC CONTROL, ROAD NAME SIGNS, AND PAVEMENT MARKINGS
The County shall approve all Municipal road names.

A typical plan for the installation of a Municipal road name sign is included as Standard Rural Road
Drawings R-111. Signs are to be located in the southeast quadrant of the intersection, approximately 2.0
m from the adjacent property lines. The sign shall be installed such that the bottom edge of the sign is
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2.4 m above the edge of pavement on the adjacent roadway, with a minimum bury depth of 1.2 m for
the signpost.

Road ban signs are required as directed by the County.

All regulatory and warning signage, as well as pavements markings, should be designed in accordance
with the Manual of Uniform Traffic Control Devices Canada (MUTCDC).

Where paved County roads intersect with Provincial highways, pavement markings and signage shall be
in accordance with TEC's Highway Pavement Marking Guide (current version), as well as contain a stop
ahead sign, stop line, and rumble strips.

Street name signs at intersections shall consist of white lettering on a green metal plate. Lettering sizes
shall be as follows:

.01 RAU and RCU Classifications: 250 mm on a 300 mm blade.
.02 RLU Classifications: 100 mm on a 150 mm blade.

100 mm white address numbering on a green metal plate will be required on all cul-de-sacs in addition
to the street name signage.

2.15 - OBSTRUCTIONS ON ROAD ROW / ROAD ALLOWANCE

The Developer shall not erect any gates, walls, monuments, signs, billboards, or any other form of
obstruction, either temporarily or permanently, within the road ROW or road allowance without prior
approval of the County.

2.16 - ROADWAY STRUCTURES

A geotechnical report for the proposed project shall be submitted to the County for review as part of the
overall submission. The geotechnical report must include specific recommendations for roadway
structure construction based on in-situ conditions and projected traffic volumes.

The more conservative of the 20-year structure recommended by the geotechnical consultant and the
structure shown in Table 2.6 shall be used.

Table 2.6 specifies the minimum thicknesses of granular and asphalt concrete materials (ACP) required
for each road classification.

The use of geotextiles and cement stabilization of subgrade is permitted and may be implemented when
recommended by the geotechnical report or Developer’s Engineer.
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Table 2.6 - Roadway Structures (Minimum Thickness)

({elV)

RAU RCU RCU RCU RCU L RLU RLU
Arterial Major Major Minor Service v Io W Public Private
Road Collector | Collector | Collector Road :ouar(r;e Road Road
(Paved) | (Paved) | (Gravel) | (Gravel) | (Paved) (Gravel) (Paved) | (Paved)
400 -

AADT > 2,000 2,000 400 - 800 50 - 400 N/A <50 N/A N/A

Finished

Width 10.0 10.0 10.0 8.6 9.0 8.6 8.6 7.0

(m)

Asphalt

Pavement 150 130 - - 130 - 90 90

(mm)

Top Lift 75 60 . . 60 - 40 40

(mm)

Bottom

Lift (mm) 7> 70 - - 70 - 50 50

Gravel

Surfacing - - 50 50 - 50 - -

(mm)

Granular

Base

Course 350 300 - - 300 - 200 200

(GBC)

(mm)

2.17 - ASPHALT CONCRETE PAVEMENT

The following criteria outline the County’s requirements for asphalt concrete pavement (ACP) design
and construction:

.01 Roadway structure designs shall be prepared by a Professional Engineer, licenced to practice
in Alberta, shall be based on a 20-year design life for in-situ conditions and projected traffic
volumes, shall include a review of subgrade drainage and the water table, and shall provide
recommendations for the use of sub-drain and membrane separation.

.02 The minimum depth of ACP material required by the County is identified in Table 2.7. These
depths are based on a soaked CBR value for the subgrade of 3.0 or greater. It is the
responsibility of the Developer to confirm the soaked CBR values of the in-situ or other
materials used and to provide recommendations for ACP thicknesses.

.03 The ACP shall be placed in a minimum of two (2) lifts in accordance with Table 2.7Error!
Reference source not found. Error! Reference source not found., or as approved by the County;
the second lift of ACP for Private, Public and Service roads shall not be placed until two (2)
winter seasons have passed and all necessary repairs to the road surfaces, including approaches,
have been completed to the satisfaction of the County. The second lift shall be placed within
three (3) years of the initial construction. The ACP for Major and Arterial roads shall be
placed in one season.
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Table 2.7 - ACP Depth/Lift

CLASSIFICATION MIN. ACP (mm)  MAX 15T LIFT (mm) MAX 2" LIFT (mm)
Private Road 90 50 40
Public Road 90 50 40
Service Road 130 70 60
Major Collector 130 70 60
Arterial 150 75 75

.04 An increased depth of ACP may be required at major intersections identified by the County.

.05 All paved road surfaces shall have a 2% cross-fall unless otherwise noted and approved by
the County.
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3.0 - STANDARD RURAL ROAD DRAWINGS

R-100:

R-101:

R-102:

R-103:

R-104:

R-105:

R-106:

R-107:

R-108:

R-109:

R-110:

R-111:

R-112:

R-113:

R-114:

R-115:

R-116:

RAU Arterial Road

RCU Major Collector

RCU Minor Collector

RCU Service Road

RCU Low Volume Road — For County Use Only
RLU Public Road

RLU Private Road

Cul-de-sac

Temporary Cul-de-sac

Typical Ditch Check

Postal Box Turnout

Installation of Road Name Signs
Typical Gravel Approach
Typical Gravel Approach Profile
Typical Paved Approach

Typical Paved Approach Profile

Rounding of Backslope
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