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EPCSR Section 1: Design Standards

1.1 DEFINITIONS

111
11.2

113

114
115

EPCOR, EPCOR Water Services: The water utility company that services the City of Edmonton.

Engineer: The person for the time being designated by the Senior Vice President, EPCOR Water Services, to represent
EPCOR during the course of the work.

Inspector: The person for the time being designated by the Senior Vice President EPCOR Water Services, to inspect the
works on behalf of EPCOR.

Consultant: As defined in the City of Edmonton Design and Construction Standards Volume 1: General.

Developer: As defined in the City of Edmonton Design and Construction Standards Volume 1: General.

1.2 ACTS, BYLAWS AND STANDARDS

121
122

123

1.24

Where acts, bylaws and standards are referred to, they shall be current, amended and updated issues of such.

EPCOR will notify Alberta Environment and Parks of the proposed construction as required by the Alberta Environmental
Protection and Enhancement Act.

It shall be a responsibility of the Consultant undertaking a development project to be aware of the statutory requirements
governing such works and for compliance with those requirements. The listing provided below is for guidance. Other
statutory instruments, not included here, may be applicable. All work performed on the water distribution system shall meet
the minimum requirements as set outin:

1.2.3.1 Fisheries Act of Canada, pertaining to the prevention of discharge of chlorinated water and response (s.34 to 43)

1.2.3.2  The Standards and Guidelines for Municipal Water Supply, Wastewater and Storm Drainage Facilities - Alberta
Environment and Sustainable Resources Development (Alberta Environment and Parks as of 2015)

1.2.3.3  The Province of Alberta, Environmental Protection and Enhancement Act

1.2.3.4  The City of Edmonton, Water Services and Wastewater Treatment EPCOR Bylaw 15816

1.2.3.5 The City of Edmonton, Drainage Bylaw 16200

1.2.3.6  National Plumbing Code of Canada

1.2.3.7  Alberta Building Code, pertaining to access to fire hydrants (Part 3)

It shall be a responsibility of the Consultant undertaking a development project to be aware of all the requirements of these
Design and Construction Standards in their entirety and for compliance with those requirements. Some aspects of water
design and construction require compliance with the requirements of other Volumes and Sections of these Design and

Construction Standards. The listing provided below is for guidance. Other requirements, not included here, may be
applicable. All work performed on the water distribution system shall meet the minimum requirements as set out in:

1241 Volume 1: General

1.2.4.2  Volume 1: Table of Offsets

1.24.3 Volume 2: Roadways, Section 7.11 - Fillcrete

1.24.4 Volume 2: Roadways, Section 3.1 - Trench Backfill

1.24.5 Volume 2: Roadways, Section 3.2 - Utility Cut Restoration

1.24.6 Volume 2: Roadways, Section 7.12 - Reinforcing Steel

1.24.7  Volume 2: Roadways, Drawings 1020 to 1025 - Transverse Cut Restoration
1.2.4.8 Volume 2: Roadways, Drawings 2120-2730 - Cross Sections

1.24.9  Volume 2: Roadways, Drawing 7980 to 7981 - Backfill Details with Valve Raised to Grade
1.2.4.10 Volume 3: Drainage, Section 02445 - Bored Undercrossings

1.2.4.11  Volume 3: Drainage, Section 02446 - Horizontal Directional Drilling

1.2.4.12 Volume 3: Drainage, Section 02559 - Factory Applied Pipe Insulation

1.2.4.13 Volume 3: Drainage, Section 02631 - Manholes and Catch Basins

1.2.4.14 Volume 3: Drainage, Section 03310 - Concrete for Water and Drainage Structures
1.2.4.15 Volume 3: Drainage, Drawings 7013, 7014, 7034 - Standard 1200 Manhole
1.2.4.16 Volume 3: Drainage, Drawing 7043A/B - Type 6 Standard Manhole

1.2.4.17 Volume 3: Drainage, Drawing 7063 - Standard Riser Connections
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1.3 NOTICE

1.3.1 48 hours written notice shall be given to the Engineer or Inspector before commencement of work, or changes in work
schedules or working, to facilitate coordination with EPCOR or City inspection staff.

1.3.2  Valves 300 mm in diameter and smaller must be operated under the supervision of an EPCOR Water Inspector. The
EPCOR Water Inspector must be contacted a minimum of 48 hours in advance.

1.3.3  Valves 350 mm in diameter and larger must be operated by EPCOR Water Operations Staff. The EPCOR Water Inspector

must be contacted a minimum of 72 hours in advance to make arrangement for the operation of these valves. Additional
notice may be required on a case by case basis at the discretion of EPCOR Water Services.

1.4 RECORDS MANAGEMENT

141

1.4.2

143

1.4.4

1.4.5

All drawings submitted for approval must be signed and sealed by a registered professional engineer indicating their
proposals for sizes and routes of water distribution and transmission mains, locations of control valves and details of valve
chambers, thrust blocks and other appurtenances. The drawings shall conform to the requirements of Volume 1 of these
Standards and shall be subject to the approval of the Engineer.

1411 Registered professional technologists may sign and seal drawing submissions wherein water mains are less than
or equal to 300 mm in diameter and the design falls within their approved scope of practice.

In addition to the requirements in Volume 1 — General, all engineering drawing submissions must include the following:

1421 A drawing that shows the approved water network from the hydraulic network analysis (HNA) submitted at
Neighbourhood Structure Plan (NSP) indicating mains as existing, proposed and or future and indicating pipe
sizes. Also include on this drawing a list of quantities for the stage being submitted in accordance with the
submitted drawings. Quantities should include the length of main by size, number of hydrants, number of flush
points and number of services by size.

1.4.2.2 A copy of the geotechnical report with any deviation from minimum soil bearing capacities of 72 kPa and any
water table readings that result in the natural water table being above the hydrant boot for any areas within the
stage being submitted clearly identified within the report.

1.4.2.3 A copy of the calculations utilized to determine the sizing of water main thrust blocks, if modified thrust blocks are
required as part of the design.

1.4.2.4 A copy of the calculations utilized to determine the restraint length for water main joints, if restrained joints are
required as part of the design.

1.4.25 A copy of the thermal expansion and contraction calculations for fully restrained, fused PVC, or directionally
drilled water mains.

1.4.2.6  Acceptance testing plans as described in Sections 1.4.7 — 1.4.9.

Where the proposals include crossings (e.g. railways, high-pressure pipelines. etc.) the individual(s) responsible for the
proposal shall also be fully responsible for:

1.4.3.1 The preparation and submission of drawings to the owners and proper authorities;

1.4.3.2  Obtaining the necessary permission or permits to enter upon, cross over, or construct under any crossing;

1.4.3.3  Any work, extra costs, damage claims, or insurance costs related to any of the crossings; and

14.3.4 The submission of documentary evidence that such permits have been obtained prior to the approval of the
drawings.

Should the Engineer not approve any part of the drawings or proposals, they will be returned for revision to the satisfaction
of the Engineer and the period from return to re-submission of such drawings or proposals shall be deemed to be additional
to that specified for first submission.

A drawing package containing the following must be submitted and received by EPCOR Water Services a minimum of three
business days prior to holding the pre-construction meeting:

1.4.5.1 One (1) full-sized print in accordance with the approved detailed engineering drawing set;
1452 One (1) full-sized print of the overall Water, Storm, and Sanitary plan;

1.4.5.3 A digital submission of the detailed engineering drawing set in a portable document format (.pdf) file must be
submitted by e-mail to wtraprvd@epcor.com or on compact disk. The digital submission is to be named "WP-
XXXXX@-XXXX-APV.pdf', where “@” is the phase letter. Each phase requires a separate submission;
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1.4.5.4 A digital submission of the overall Water, Storm, and Sanitary plan complete with base map must be submitted by
e-mail to wtraprvd@epcor.com or on compact disk. The digital submission must include be a MicroStation
compatible design (.DGN) file of the infrastructure. The .DGN file must be recorded in NAD 83 3TM coordinates.
Digital submissions must be in the format of “WP-XXXXX@-XXXX-OA.dgn”, where “@” is the phase letter. Each
phase requires a separate submission;

1.4.5.5  Adigital submission of the overall Water, Storm, and Sanitary plan complete with base map must be submitted by
e-mail to wtraprvd@epcor.com or on compact disk. The digital submission must be a portable document format
(.PDF) file. Digital submissions must be in the format of “WP-XXXXX@-XXXX-OA.pdf", where “@” is the phase
letter. Each phase requires a separate submission; and

1.45.6 EPCOR Water Project Numbers (e.g. WP-XXXXX@-XXXX, where “@” is the phase letter and each phase
requires a separate submission) will be provided as part of the engineering drawing approval process.

1.4.6  The submissions described in the remainder of this section take place after the completion and approval of the design. The
individual(s) responsible for the proposal must ensure that these submissions are completed. These requirements are listed
here because the Consultant who prepared the design will normally provide these services.

1.4.6.1  Within six months after the C.C.C. inspection, revised drawings containing any changes made to the approved
design shall be submitted to EPCOR for review. The as-built data that differs from the design shall be clearly
identified on either an electronic or paper copy of the original design. The drawings must identify the name of the
Engineer that approved the design along with the date that the drawing was approved. Drafting, notes and
dimensions shall comply with Section 1.5.3. Any revisions shall be shown on all affected drawings.

1.4.6.2  Final as-built drawings shall be submitted on velum or mylar within 30 days of receipt of EPCOR’s response to
the revision drawings submission. Design data shall be erased on the original and replaced with as-built data in
ink. The date of construction completion is to be shown by a note on each plan profile drawing. All quantities,
lengths and sizes of water mains, appurtenances and fittings shall be tabulated on the as-built drawings. All as-
built sewer information shall also be shown. Final as-built drawings shall comply with Section 1.5.3. As-built water
facility reports are available at www.epcor.com. Additional submission requirements, media and formats, such as
digital, are detailed in a letter for each project.

1.4.6.2.1 Service details for all services installed as part of the project must be updated with as-built coordinates
and alignments prior to C.C.C. The details must show the main stop, curb stop, end of pipe, and any
pipe deviations. The details must be submitted to wpddocs@epcor.com in MicroStation .dgn format with
the service information provided in the NAD83 3TM coordinate system. The file must include all property
lines for reference. This is in addition to the service reports submitted to IWASS. Please ensure the file
is named “WP-XXXXX@- ServiceDtIAB.dgn”, where “@” is the phase letter. Each phase requires a
separate submission. Service materials and sizes must be provided in a table on final as-built drawings.

1.4.6.3  The following documentation shall be submitted by the deadlines as shown in Table 1.1 below.
Table 1.1: Submissions required after water main construction

ITEM DEADLINE

Coupon test results 2 weeks prior to hydrostatic testing
Fused PVC test reports 2 weeks prior to hydrostatic testing
Pull data for directional drilling 2 weeks prior to hydrostatic testing
Weld Reports 2 weeks prior to hydrostatic testing
X-Ray/Radiographic records 2 weeks prior to hydrostatic testing
Flushing Report Prior to C.C.C. inspection.
Hydrostatic Test Results Prior to C.C.C. inspection.

Pressure Gauge Calibration Results Prior to C.C.C. inspection.

Chlorine Residual Test Results Prior to C.C.C. inspection.

Chlorine Test Kit Calibration Results Prior to C.C.C. inspection.
Bacteriological Test Results Prior to C.C.C. inspection.

Taste and Odour Test Results Prior to C.C.C. inspection.

Thrust Block Report and Concrete Test Results Prior to C.C.C. signing by Engineer.
URW Documentation & Crossing Permits Prior to C.C.C. signing by Engineer.
As-Built Quantities and Costs Report Prior to C.C.C. signing by Engineer.
Hydrant Flow Test Requests Prior to C.C.C. signing by Engineer.
As-Built Drawings (for EPCOR review) Prior to C.C.C. signing by Engineer.
Acceptance Letter from iWASS Prior to F.A.C. signing by Engineer.
Water Main Grade Sheets Prior to F.A.C. signing by Engineer.
Final As-Built Drawings Prior to F.A.C. signing by Engineer.



mailto:wtraprvd@epcor.com
mailto:wtraprvd@epcor.com
http://www.epcor.com/

Page 13 of 200
Water Distribution & Transmission April 2021
EPCSR Section 1: Design Standards

1.4.7  The following outlines the submissions, reporting and record keeping requirements for water main flushing:

1471 The Consultant must submit a Flushing Plan according to Section 1.4.2.6. The plan shall:
1.4.7.1.1 Include a written flushing procedure;
1.4.7.1.2 Include a spreadsheet indicating:
14.7.1.2.1 Order of flushing runs;
147122 Length of flushing runs;
1.4.7.1.2.3  Water supply (source valve);
1.4.7.1.2.4  Discharge hydrant(s);
1.4.7.1.2.5 Valve statuses for all valves on each flushing run;
1.4.7.1.2.6 Pipe properties for each flushing run;
1.4.71.27 Required discharge volume (to achieve five times the volume of the flushed segment);
1.4.7.1.2.8 Minimum flow velocity for the size of the water main;
1.4.7.1.2.9 Minimum flow rate to achieve the velocity;
1.4.7.1.2.10 Type and size of ports to discharge the water;
1.4.7.1.2.11 Number of ports;
1.4.7.1.2.12 Estimated flow rate; and
1.4.7.1.2.13 Required flush time.
1.4.7.1.3 Include a drawing for each segment of flushing indicating the following:
1.4.7.1.3.1  Water supply (source valve);
1.4.7.1.3.2 Current flush;
1.4.7.1.3.3 Completed flush;
1.4.7.1.3.4 Opened Valve;
1.4.7.1.3.5 Closed Valve(s);
1.4.7.1.3.6 Discharge hydrant(s); and
1.4.7.1.3.7  Legend clearly indicating the symbology on the drawing.
1.4.7.1.4 Be signed and sealed by a Professional Engineer; and
1.4.7.1.5 Be submitted for approval to wpddocs@epcor.com.
1.4.7.2 A copy of the approved Flushing Plan must be on site during flushing activities.
1.4.7.3  Arecord of all flushing activities for the project must be recorded using the Flushing Report form provided on
EPCOR’s website.
1.4.8 The following outlines the submissions, reporting and record keeping requirements for hydrostatic testing:

1.4.8.1 The Consultant must submit a Hydrostatic Testing Plan according to Section 1.4.2.6. The plan shall:
1.4.8.1.1 Include drawing for each segment of hydrostatic testing indicating:
1.4.8.1.1.1 The segment to be tested;
1.4.8.1.1.2  Top-up source(s);
1.4.8.1.1.3  Air relief location(s);
1.4.8.1.1.4  The location of the pump, testing equipment and connections to the new infrastructure;
1.4.8.1.1.5 North arrow;
1.4.8.1.1.6  Street name(s);
1.4.8.1.1.7  Appurtenance(s); and
1.4.8.1.1.8  Appurtenance number(s).
1.4.8.1.2 Be signed and sealed by a Professional Engineer; and
1.4.8.1.3 Be submitted for approval to wpddocs@epcor.com.
1.4.8.2 A copy of the approved Hydrostatic Testing Plan must be on site during flushing activities.
1.4.8.3  The Consultant must submit the following documents (if applicable) at least 2 weeks prior to hydrostatic;
testing:
1.4.8.3.1 Weld reports;
1.4.8.3.2 X-ray/radiographic records;
1.4.8.3.3 Coupon test results;
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1.4.83.4 Fused PVC test reports; and
1.4.8.3.5 Pull data for directional drilling.

1.4.8.4  The hydrostatic testing results must be recorded at the testing location using the EPCOR standard form
provided on EPCOR’s website.

1.4.8.5  The form must be certified by the Consultant and the Contractor before submitting to the EPCOR Inspector.
1.4.8.6  Pressure gauge calibration results must be submitted as an attachment to the form.

1.49 The following outlines the submissions, reporting and record keeping requirements for disinfection, bacteriological and taste
and odour testing:

1.4.9.1 The Consultant must submit a Disinfection, Bacteriological and Taste and Odour Plan according to Section
1.4.2.6. The plan shall:
1.4.9.1.1 Include a written disinfection procedure indicating the:
1.49.1.1.1  Chlorine application method;
1.49.1.1.2 Chlorine chemical to be used;
1.49.1.13 Number of samples required;
1.49.1.1.4 Discharge location;
1.49.1.1.5 Dechlorination method; and
1.49.1.1.6 Neutralizing chemical to be used.
1.4.9.1.2 Include a sketch indicating:
1.49.1.2.1  The chlorine injection point;
1.49.1.2.2 The sampling point(s);
1.4.9.1.2.3  The primary discharge location; and
1.49.1.2.4  All valve statuses.
1.49.1.3 Be signed and sealed by a Professional Engineer; and
1.49.14 Be submitted for approval to wpddocs@epcor.com.

1.4.9.2 A copy of the approved Disinfection, Bacteriological and Taste and Odour Plan must be on site during flushing
activities.

1.4.9.3  The chlorination and bacteriological test results for the section of water main being tested must be recorded using
the form provided on EPCOR’s website.

1.4.9.4  The form must be completed and stamped by a qualified engineering professional responsible for
disinfection and bacteriological sampling.

1.4.9.5 Chlorine test kit calibration results must be submitted as an attachment to the form.

1.5 REFERENCE STANDARDS
15.1 ORGANIZATIONS ISSUING STANDARDS INCLUDE:

1.5.1.1 Alberta Environment and Parks (AEP)

1.5.1.2  Alberta Government

1.5.1.3  Alberta Health Services (AHS)

1.5.1.4  American Society for Testing and Materials (ASTM)
1.5.1.5  American National Standards Institute (ANSI)
1.5.1.6  American Petroleum Institute (API)

1.5.1.7  American Water Works Association (AWWA)
1.5.1.8  Canadian Standards Association (CSA)

1.5.1.9  National Association of Corrosion Engineers (NACE)
1.5.1.10 National Sanitation Foundation (NSF)

1.5.1.11 Underwriters Laboratories of Canada (ULC)


mailto:wpddocs@epcor.com

Page 15 of 200

Water Distribution & Transmission April 2021
EPCSR Section 1: Design Standards

152 TECHNICAL STANDARDS AND GUIDELINES REFERENCED:

1.5.2.1 Unless otherwise designated, all specification and standard references refer to the latest edition. The listing
provided below is for guidance. Other standards, not included here, may be applicable, and other references may
be of use to consultants and contractors. Water mains and appurtenances shall conform to applicable standards,
including the following:

1.5.2.1.1
1.5.2.1.2
1.5.2.13
1.5.2.1.4
1.5.2.1.5
1.5.2.1.6
1.5.2.1.7
1.5.2.1.8
1.5.2.1.9
1.5.2.1.10

1.5.2.1.11
1.5.2.1.12

1.5.2.1.13
1.5.2.1.14
1.5.2.1.15
1.5.2.1.16
1.5.2.1.17

1.5.2.1.18

1.5.2.1.19
1.5.2.1.20
1.5.2.1.21
1.5.2.1.22
1.5.2.1.23
1.5.2.1.24
1.5.2.1.25
1.5.2.1.26
1.5.2.1.27

1.5.2.1.28
1.5.2.1.29
1.5.2.1.30
1.5.2.1.31
1.5.2.1.32
1.5.2.1.33
1.5.2.1.34
1.5.2.1.35

1.5.2.1.36
1.5.2.1.37
1.5.2.1.38

Alberta Occupational Health and Safety Code

AWWA B300 — Hypochlorites

AWWA C104 — Cement Mortar Lining for Ductile-lIron Pipe and Fittings

AWWA C105 — Polyethylene Encasement for Ductile Iron Pipe Systems

AWWA C110 - Ductile-Iron and Gray-Iron Fittings

AWWA C111 — Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings
AWWA C151 — Ductile-lIron Pipe, Centrifugally Cast

AWWA C200 - Steel Water Pipe—6 In. (150 mm) and Larger

AWWA C206 - Field Welding of Steel Water Pipe

AWWA C207 — Steel Pipe Flanges for Waterworks Service—Sizes 4 In. Through 144 In. (100 mm
Through 3,600 mm)

AWWA C208 — Dimensions for Fabricated Steel Water Pipe Fittings

AWWA C209 — Cold Applied Tape Coatings for the Exterior of Special Sections, Connections, and
Fittings for Steel Water Pipelines

AWWA C210 - Liquid Epoxy Coating Systems for the Interior and Exterior of Steel Water Pipelines
AWWA C213 - Fusion-Bonded Epoxy Coating for the Interior and Exterior of Steel Water Pipelines
AWWA C214 — Tape Coating Systems for Exterior of Steel Water Pipelines

AWWA C215 — Extruded Polyolefin Coatings for the Exterior of Steel Water Pipelines

AWWA C216 — Heat Shrinkable Cross-Linked Polyolefin Coatings for the Exterior of Special Sections,
Connections, and Fittings for Steel Water Pipelines

AWWA C217 — Petrolatum and Petroleum Wax Tape Coatings for the Exterior of Connections and
Fittings for Steel Water Pipelines

AWWA C219 - Bolted, Sleeve-Type Couplings for Plain-End Pipe

AWWA C223 — Fabricated Steel and Stainless Steel Tapping Sleeves

AWWA C301 — Pre-stressed Concrete Pressure Pipe, Steel-Cylinder type

AWWA C303 — Concrete Pressure Pipe, Bar-Wrapped, Steel-Cylinder Type

AWWA C304 —Design of Prestressed Concrete Cylinder Pipe

AWWA C500 — Metal-Seated Gate Valves for Water Supply Service

AWWA C502 — Dry-Barrel Fire Hydrants

AWWA C504 — Rubber-Seated Butterfly Valves, 3 In. (75 mm) Through 72 In. (1,800 mm)

AWWA C508 — Swing-Check Valves for Waterworks Service, 2-In. Through 24-In. (50-mm Through 600-
mm) NPS

AWWA C509 - Resilient-Seated Gate Valves for Water Supply Service

AWWA C510 — Double Check Valve Backflow Prevention Assembly

AWWA C511 - Reduced-Pressure Principle Backflow Prevention Assembly

AWWA C512 — Air-Release, Air/Vacuum, and Combination Air Valves for Waterworks Service
AWWA C515 — Reduced-Wall, Resilient-Seated Gate Valves for Water Supply Service
AWWA C550 — Protective Interior Coatings for Valves and Hydrants

AWWA C600 — Installation of Ductile-Iron Mains and Their Appurtenances

AWWA C605 — Underground Installation of Polyvinyl Chloride (PVC) Pressure Pipe and Fittings for
Water

AWWA C606 — Grooved and Shouldered Joints
AWWA C651 — Disinfecting Water Mains
AWWA C700 — Cold-Water Meters — Displacement Type, Bronze Main Case
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1.5.2.1.39
1.5.2.1.40
1.5.2.1.41
1.5.2.1.42

1.5.2.1.43

1.5.2.1.44

1.5.2.1.45

1.5.2.1.46

1.5.2.1.47

1.5.2.1.48
1.5.2.1.49
1.5.2.1.50
1.5.2.1.51
1.5.2.1.52
1.5.2.1.53
1.5.2.1.54
1.5.2.1.55
1.5.2.1.56
1.5.2.1.57
1.5.2.1.58

1.5.2.1.59
1.5.2.1.60
1.5.2.1.61
1.5.2.1.62
1.5.2.1.63
1.5.2.1.64
1.5.2.1.65

1.5.2.1.66
1.5.2.1.67
1.5.2.1.68
1.5.2.1.69
1.5.2.1.70
1.5.2.1.71
1.5.2.1.72
1.5.2.1.73
1.5.2.1.74
1.5.2.1.75
1.5.2.1.76
1.5.2.1.77
1.5.2.1.78

AWWA C701 — Cold-Water Meters — Turbine Type, for Customer Service
AWWA C710 — Cold-Water Meters — Displacement Type, Plastic Main Case
AWWA C800 — Underground Service Line Valves and Fittings

AWWA C900 - Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated Fittings, 4 In. Through 12 | n.
(100 mm through 300 mm), for Water Transmission and Distribution

AWWA C901 — Polyethylene (PE) Pressure Pipe and Tubing, %2 In. (13 mm) Through 3 In. (76 mm), for
Water Service

AWWA C903 - Polyethylene—Aluminum—~Polyethylene & Cross-linked Polyethylene—Aluminum—
Cross-Linked Polyethylene Composite Pressure Pipes, ¥z In. (12 mm) Through 2 In. (50 mm), for Water
Service

AWWA C905 — Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated Fittings, 14 In. Through 48 In.
(350 mm through 1,200 mm)

AWWA C906 — Polyethylene (PE) Pressure Pipe and Fittings, 4 In. (100 mm) Through 63 In. (1,600
mm), for Water Distribution and Transmission

AWWA C907 — Injection-Molded Polyvinyl Chloride (PVC) Pressure Fittings, 4 In. Through 12 In. (100
mm through 300 mm), for Water Distribution

AWWA M9 — Concrete Pressure Pipe

AWWA M11 — Steel Pipe - A Guide for Design and Installation

AWWA M17 — Installation, Field Testing and Maintenance of Fire Hydrants

AWWA M22 — Sizing Water Service Lines and Meters

AWWA M23 — PVC Pipe—Design and Installation

AWWA M32 — Computer Modeling of Water Distribution Systems

AWWA M55 — PE Pipe—Design and Installation

CSA A23.1 - Concrete materials and methods of concrete construction

CSA A23.2 — Test methods and standard practices for concrete

CSA B64 — Selection and installation of backflow preventers

CSA B137.0 — Definitions, General Requirements and Methods of Testing for Thermoplastic Pressure
Piping

CSA B137.1 — Polyethylene (PE) Pipe, Tubing and Fittings for Cold-Water Pressure Services

CSA B137.2 — Polyvinylchloride (PVC) Injection-Moulded Gasketed Fittings for Pressure Applications
CSA B137.3 — Rigid Polyvinylchloride (PVC) Pipe and Fittings for Pressure Applications

CSA B137.5 — Crosslinked Polyethylene (PEX) Tubing Systems for Pressure Applications

CSA C22.2 No. 38 — Thermoset Insulated Wires and Cables

CSA C22.3 No.4 — Control of Electrochemical Corrosion of Underground Metallic Structures

CSA C22.3 No.6 — Principles and Practices of Electrical Coordination between Pipelines and Electric
Supply Lines

CSA WA47.1 — Certification of Companies for Fusion Welding of Steel

CSA 7662 — Oil and Gas Pipeline Systems

API Standard 1104 — Welding of Pipelines and Related Facilities

ASTM A48 — Standard Specification for Gray Iron Castings

ASTM A105 — Standard Specification for Carbon Steel Forgings for Piping Applications

ASTM A307 — Standard Specification for Carbon Steel Bolts and Studs, 60 000 PSI Tensile Strength
ASTM A536 — Standard Specification for Ductile Iron Castings

ASTM B62 — Standard Specification for Composition Bronze or Ounce Metal Castings

ASTM B88 — Standard Specification for Seamless Copper Water Tube

ASTM B418 — Standard Specification for Cast and Wrought Galvanic Zinc Anodes

ASTM B843 — Standard Specification for Magnesium Alloy Anodes for Cathodic Protection

ASTM C33 — Standard Specification for Concrete Aggregates

ASTM C150 — Standard Specification for Portland Cement
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1.5.2.1.79

1.5.2.1.80
1.5.2.1.81

1.5.2.1.82
1.5.2.1.83

1.5.2.1.84

1.5.2.1.85
1.5.2.1.86
1.5.2.1.87

1.5.2.1.88

1.5.2.1.89

ASTM D3034 — Standard Specification for Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe and
Fittings
ASTM F477 — Standard Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe

ASTM F1962 — Standard Guide for Maxi-Horizontal Directional Drilling for Placement of Polyethylene
Pipe or Conduit Under Obstacles, Including River Crossings

ASTM F2620 — Standard Practice for Heat Fusion Joining of Polyethylene Pipe and Fittings

ASTM G57 — Standard Test Method for Field Measurement of Soil Resistivity Using the Wenner Four-
Electrode Method

ASTM G97 - Standard Test Method for Laboratory Evaluation of Magnesium Sacrificial Anode Test
Specimens for Underground Applications

Canadian Electrical Code (CEC) C22.1 — Safety Standard for Electrical Installations, Parts 1 and 2
CSA-A3000

NACE SP0169-2013 - Control of External Corrosion on Underground or Submerged Metallic Piping
Systems

National Sanitation Foundation (NSF) Standard 14 — Plastics Piping System Components & Related
Materials

National Sanitation Foundation (NSF) Standard 61 — Drinking Water System Components - Health
Effects

153 DRAFTING GUIDELINES

1.5.3.1

1.5.3.2

1.56.33
1.5.3.4

1.53.5
1.56.3.6
1.5.3.7
1.56.3.8

1.6.3.9

All streets and avenues shall be identified according to the name or number shown on the registered plan of the
subdivision. Alleys shown on drawings where the adjacent street or avenue is not shown, shall be identified as
the alley east or west of a street, or the alley north or south of an avenue; e. g. LW 115 Street, LN 145 Avenue.

The position of all hydrants, valves, plugs, bends, crosses, tees, reducers and other fittings or appurtenances
shall be noted and dimensioned in two directions from the property line(s). Co-ordinates given in NAD83 3TM wiill
be accepted in place of dimensions.

Water main annotation shall include pipe size, pipe material, manufacturer and dimension ratio (DR).

A detailed description of all fittings must be indicated, for example: 200 mm x 150 mm reducer 200 mm x 22.5°
bend. Tees and crosses must be indicated with a minimum of 2 sizes as shown in the following examples:

1.5.3.4.1
1.5.3.4.2

For a 250 mm x 200 mm Tee the run is 250 mm and the branch is 200 mm in diameter.
For a 250 mm x 200 mm Cross the run is 250 mm and the branches are 200 mm in diameter.

If the sizes of the through branches differ, each of the four branch sizes must be shown.

All applicable Standard Details for water mains and appurtenances are shown or listed on the drawings.

All boundary valves must be clearly identified on the engineering drawings.

For any submissions that are proposed to be staged: ensure that staging boundaries, interim boundary valves,
and interim plugs are clearly identified on the engineering drawings.

Hydrant circles at 90 m or 150 m in diameter must be shown on overall utility plans. Circle diameter is to be
appropriate for adjacent zoning. In locations where circles of different sizes may be required due to mixed zoning
show both circles.

1.6 WATER MAINS

1.6.1 LOCAT
1.6.1.1

1.6.1.2

1.6.1.3

16.2 DEPTH
1.6.2.1

ION

When gas, power, and telecommunications utilities are installed in a single trench (four party trenching) primary
power may be installed on the same side of the road as the water main.

Parks furniture must be installed in a manner to prevent conflicts with operations and maintenance of hydrants
and hydrant control valves.

Where a tree or shrub bed is installed within 5.0 m of a valve, hydrant, or curb cock, dimensions must be
provided as part of the engineering drawing submission package.

Pipe grades shall be shown on the engineering drawings. Table 1.2 shows the minimum depth of water main
invert below the curb top, excluding those areas considered by the Engineer to be of greater risk of freezing
based due to soil conditions.
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Table 1.2: Minimum water main depths

Diameter _ Minimum depth of
invert below curb top
150 mm 2.59m
200 mm 2.62m
250 mm 2.64m
300 mm 2.67m
350 mm 2.70m
400 mm 2.72m
450 mm 2.75m

1.6.2.2  For areas considered by the Engineer to be of greater risk of freezing, generally shown by the shaded regions in
Figure 1.1, position water infrastructure an additional 300 mm below curb top relative to the depths shown in
Table 1.2.

Shaded areas generally considered

to be of greater risk of freezing

for purposes of water design

Figure 1.1: Areas in Edmonton where water mains are generally considered to have a greater risk of freezing due to soil conditions

1.6.2.3  All hydrant leads are to be designed level. The bottom of the hydrant flange is to be set a minimum of 50 mm
above finished grade. Hydrants must be installed at standard depth.

1.6.2.3.1 If approved by the Engineer, deep bury hydrants can be installed in accordance with Drawing WA-004-
002.

1.6.2.4  Water mains must be designed so that the depth of the valve operating nut is between 1.8 m and 2.5 m from
finished grade.

1.6.2.5 Atthe Engineer’s discretion, installation at less than the minimum depth may be permitted with the provision of
appropriate insulation. Refer to Drawing WA-002-001.
1.6.3 SIZING

1.6.3.1 Sizing of water mains will be determined by hydraulic network analysis as set out in Section 1.12.2. Additional
information on completing hydraulic modelling can be found in EPCOR Water Services’ HNA Consultant’s
Handbook, available from the EPCOR Website.

1.6.3.2  The same water main diameter and material specification shall be used from intersection to intersection of pipe.
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1.6.4

1.6.5

1.6.6

1.6.7

1.6.3.3  The minimum diameter of a distribution main shall be 200 mm unless its only purpose is to provide service, not
fire protection, to an area. After the last hydrant tee on a dead end, the water main diameter should be reduced to
150 mm.

DEAD-ENDS

1.6.4.1 Temporary dead-ends shall be plugged with standard plugs or caps and shall be provided with reaction or thrust
blocks, in accordance with Drawing WA-002-002. Where required, caps or plugs shall be tied to fittings with
clamps and tie rods.

1.6.4.2 Temporary dead ends less than 200 mm in diameter shall be installed with temporary flush points in accordance
with Drawing WA-002-003.

1.6.4.3 A permanent hydrant must be provided for all temporary dead ends 200 mm to 400 mm in diameter directly
adjacent to the boundary valve. If a hydrant cannot be provided, an alternative means of flushing the water main
must be provided as part of the engineering design.

1.6.4.3.1 A flush point in accordance with Drawing WA-002-003 must still be provided on the stub end at the plug
to confirm depressurization.

1.6.4.4  Permanent dead ends shall be plugged and tapped with a flush point in accordance with Drawing WA-002-003.

1.6.4.5 Cul-de-sacs 120m or longer are to have a second feed provided to the cul-de-sac through a walk way or
emergency access. This walk way/emergency access is to be registered as road right-of-way.

1.6.4.5.1 Cul-de-sacs less than 120m in length should have a second feed provided if a walkway or emergency
access is to be provided to the cul-de-sac and the walkway leads to a road where water mains are
available.

1.6.4.5.2 Cul-de-sacs less than 120m in length will require a second feed if the number of lots within the cul-de-
sac exceeds 30 lots.

1.6.4.5.3 Valves at the entry of the cul-de-sac shall be designed such that an isolation of the fronting road does
not exceed 30 lots to a shutdown, including all affected lots on the fronting road and all lots within the
cul-de-sac.

CATHODIC PROTECTION FOR BURIED STEEL PIPE AND FITTINGS

1.6.5.1 All steel pipe and fittings require cathodic protection. Refer to Section 7.

1.6.56.2 In order to calculate the type, weight and spacing of the anodes, a soil resistivity analysis shall be conducted
along the length of the pipeline. A report on soil resistivity’s and the weight and spacing of anodes is to be
provided to the Engineer along with the first submission of engineering drawings.

1.6.5.3  All existing steel pipes being connected to must have at least two 7.7kg (171b) sacrificial magnesium anodes at
the point of connection.

1.6.5.4  The composition of the magnesium anodes must conform to the most recent publication of ASTM B843 and the
Construction Specifications.

CATHODIC PROTECTION FOR BURIED NON-STEEL METALLIC FITTINGS, VALVES AND HYDRANTS

1.6.6.1  All buried non-steel metallic fittings and valves shall be cathodically protected with 7.7 kg magnesium anodes and
all hydrants shall be cathodically protected with a 7.7 kg magnesium anodes as per Drawings WA-007-003 and
WA-007-004. The composition of the magnesium anodes must conform to the most recent publication of ASTM
B843 and the Construction Specifications.

1.6.6.2  All exterior bolts on valves, hydrants and couplings shall be Stainless Steel type 304 or an approved equivalent.

1.6.6.3  All existing cast iron or ductile iron pipes being connected to must have at least two 7.7 kg (17Ib) magnesium
anode at the point of connection. The composition of the magnesium anodes must conform to the most recent
publication of ASTM B843 and Section 7.

CATHODIC PROTECTION FOR COPPER WATER SERVICES AND WATER MAINS

1.6.7.1 All copper services 50 mm and smaller in diameter shall have a 7.7 kg magnesium anode attached to the copper
service pipe and located 1.0 metre from the curb cock within the road right-of-way in accordance with Drawing
WA-007-006. The composition of the magnesium anodes must conform to the most recent publication of ASTM
B843 and the Construction Specifications. The magnesium anode wire is to be clamped to the copper pipe with
an all-brass clamp or an approved equivalent.
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1.6.8

1.6.9

1.6.10

1.6.11

1.6.12

1.6.13

1.6.7.2  All copper water mains shall have a 7.7 kg magnesium anode attached to the copper pipe at 20 m spacing. The
composition of the magnesium anode must conform to the most recent publication of ASTM B843 and the
Construction Specifications. The magnesium anode wire is to be clamped to the copper pipe with an all-brass
clamp or an approved equivalent.

ISOLATION LOCATIONS FOR ELECTRICAL CURRENT

1.6.8.1 Where proposed construction includes a connection to existing piping at water reservoir or pump station sites, the
engineering drawings shall include details for the electrical current isolation of the new steel, concrete cylinder
pipelines or other metallic pipes from the reservoir or pump station piping, as required.

1.6.8.2  Test stations shall be provided at all isolation locations with one lead bonded on each side of the isolator so that
isolation integrity can be checked. Test stations shall be constructed in accordance with Drawing WA-007-001
and Section 7.

THRUST BLOCKS

1.6.9.1 Provide a concrete thrust block at each dead end, valve, tee, bend, hydrant, reducer, transition coupling, or fitting
and at any change in pipe diameter or direction.

1.6.9.2 Thrust blocks must be designed to actual soil conditions. Refer to Drawings WA-002-002, WA-002-007, WA-002-
008a, WA-002-008b, WA-002-009, and WA-004-001 as a guideline.

1.6.9.3  Joint restraints may also be required in conjunction with thrust blocks. Calculations must be submitted to EPCOR
prior to drawing approval per Section 1.4.2.4.
WATER MAIN CASINGS

1.6.10.1  Water main casings are required during the following scenarios:
1.6.10.1.1  Railway Crossings;
1.6.10.1.2  Pipeline Crossings;
1.6.10.1.3  Light Rail Transit Crossings;
1.6.10.1.4  Creek Crossings;
1.6.10.1.5  When a water main is crossing under a large diameter storm main; and
1.6.10.1.6 At all other locations as designated by the Engineer, EPCOR Water Services.
1.6.10.2 Casings to be installed in accordance with Detail Drawing WA-002-011. Water main casing material to be steel
complete with anodes unless otherwise specified on the engineering drawings.
WATER MAIN MATERIALS

1.6.11.1  Accepted water main materials are provided in Section 11.3.

1.6.11.2 Water main materials shall not change between valves (i.e. midline). Material transitions must be coordinated
and approved by the Engineer.

JOINT RESTRAINTS

1.6.12.1 If an abandoned wellhead or wellsite is present in the construction area:

1.6.12.1.1  Joint restraints are required if the area has been reclaimed within 5 years of proposed water main
construction and if the geotechnical report shows that the reclaimed soil does not meet the minimum
bearing capacity of 72 kPa.

1.6.12.1.2  Joint restraints are not required if the area has been reclaimed more than 5 years prior to proposed
water main construction and a Reclamation Certificate is submitted to EPCOR Water.

1.6.12.2 Joint restraints are required if there is less than 0.5 m from original ground to the water main obvert. If the bottom
of the top soil and marginal material is less than 0.3 m above the pipe obvert, joint restraints shall be required.

1.6.12.3 Joint restraints are required if there is a deep sewer construction 4 m or more below the water main invert.

1.6.12.4  All joint restraints installed in a construction area shall be withessed by an EPCOR Water Inspector prior to
backfilling.

1.6.12.5 Extents of joint restraints are to be shown on engineering drawing submissions.
ISOLATION SECTIONS

1.6.13.1 Anisolation section is defined as any section of water main that can be isolated with one or more valves.
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1.6.13.2 Each isolation section must have an appurtenance installed along the main to confirm the main is properly
isolated as required by the Alberta Occupational Health and Safety Code (Alberta Regulation 87/2009). The
following appurtenances can be used to confirm isolation:

1.6.13.2.1  Hydrants;
1.6.13.2.2  Flush points;
1.6.13.2.3 MAVSs; and
1.6.13.2.4  Blow offs.
1.6.13.3 Water services are not sufficient devices to confirm isolation as entry into private property cannot be guaranteed.

1.7 FIREHYDRANTS
1.7.1  LOCATION AND SPACING
1.71.1 In cul-de-sacs which are 90 m or less in length, the fire hydrant shall be installed on the intersecting street at or
near the intersection with the cul-de-sac.

1.7.1.2  Where a public and emergency access is provided to a top-of-the-bank walkway, a fire hydrant shall be located
within the road right-of-way in close proximity to the public and emergencyaccess.

1.7.1.3  Each fire hydrant shall be connected to the main with a 150 mm PVC branch controlled by an independent 150
mm gate valve. The valve shall be installed entirely out of the sidewalk and shall be located a minimum of 0.9 m
from the hydrant.

1.7.1.3.1 In the event that the hydrant shall be located on an arterial road or adjacent to a school site, the hydrant
control valve shall be strapped to the tee of the water main and the 150 mm PVC branch.

1.7.1.4  If hydraulically required, hydrant leads may be upsized to 200 mm using a reducer 4 m from the hydrant.

1.7.1.5  The maximum allowable spacing between fire hydrants shall be 150 m in single-family and semi- detached
residential areas and 90 m in all other areas (i.e. multiple-family residential, school, industrial/commercial areas).

1.7.1.6  Where the water table is located above the fire hydrant drain, the hydrant drain ports may require plugging.
These hydrants must be clearly identified on the engineering drawings and as-built submission. Hydrants with
plugged drain ports must be pumped free of standing water after each use.

1.7.1.6.1 Hydrant drain ports shall be plugged with approved internal plugs as per manufacturer’s specifications.

1.7.1.7  If a hydrant and/or control valve must be located in a ditch area, an access pad must be constructed to allow safe
access to the appurtenance (refer to Drawing WA-004-005 for standard detail).

1.7.1.8  Hydrant numbers shall be painted with black or blue colour Benjamin Moore rust inhibitive alkyd paint just below
the dome on the side of the barrel that points away from the street. A 50 mm font shall be used for all numbering.
Hydrant body to be painted with safety yellow colour, hydrant caps to be painted in accordance with NFPA 291.
The location of the hydrant control valve is to be marked on hydrant. Markings to be in direct alignment with
valve; see Section 4.2.1.17.4 for more information.

1.8 VALVES
181 LOCATION AND SPACING

1.8.1.1 The location and spacing of valves in the water system should be such that when in operation:
1.8.1.1.1 No more than two hydrants are taken out of service by a water main shutdown;
1.8.1.1.2 No more than four valves are required to achieve a shutdown;

1.8.1.1.3 No more than 150 single-family lots are taken out of service by a water main shutdown in the interim;
and

1.8.1.1.4 No more than 30 single-family lots are taken out of service by a water main shutdown in the ultimate
design.

1.8.1.1.4.1 If a water main is shut down in front of a cul-de-sac, the lots in the cul-de-sac must be
counted as part of the shutdown.

1.8.1.2  Valves must be located at the entrance of cul-de-sacs to allow isolation of the cul-de-sac.
1.8.1.3  Valves will be located a maximum of 800 m apart on water mains 450 mm diameter and larger.

1.8.1.4  Valves will be located at both ends of a water main passing through a utility lot, walkway or URW and will be
placed a minimum of 0.5 m from the property line or its projection.
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18.2

1.8.1.5  Valve locations are subject to adjustment by the Engineer to account for operations and maintenance needs,
including but not limited to safety and the ability to locate the valve.

VALVE STOPPERS

1.8.2.1 Interim and future boundary valves must be closed and stoppered with green stoppers.
1.8.2.2  Large service control valves must be closed and stoppered with white stoppers.

1.9 WATER SERVICES

19.1

1.10
1.10.1

GENERAL

1.9.1.1 The scope of work described in this section pertains only to that portion from the connection at the distribution
main between the main stop and curb stop, for services 50 mm and smaller. EPCOR is not responsible for
ownership or maintenance of the portion of the service on the private side of the service valve.

1.9.1.2  Water services must also comply with the requirements of the EPCOR Water Services and Wastewater
Treatment Bylaw and all applicable bylaws as amended. Please see Section 1.1.1.1 for information on residential
water service sizing.

1.9.1.3  Water services will not be permitted off of mains 450 mm in diameter or larger.

1.9.1.4  Water services for industrial, commercial, or institutional applications shall be sized and located according to all
relevant codes and regulations and in accordance with current industry standards as presented in AWWA Manual
M22 and shall be subject to approval by the Engineer.

1.9.1.5 Water services for multifamily, mixed use, industrial, commercial, or institutional applications shall be sized and
located according to all relevant codes and regulations and in accordance with current industry standards as
presented in AWWA Manual M22 and shall be subject to approval by the Engineer.

1.9.1.6  Some building complexes may require more than one service pipe to be installed. The design and construction of
such service pipes (including considerations for cross-connections and backflow prevention) shall be in
accordance with the National Plumbing Code of Canada.

1.9.1.6.1 Private mains that are connected to the public network at two or more locations and are interconnected,
creating a looped system must have check valves installed to prevent any backflow to the public system.

1.9.1.6.2 Lots where two or more services are installed and further subdivision is not proposed must have a
Caveat of Restrictive Covenant for Check Valve Installation registered on title.

1.9.1.7  For large water services (100 mm in diameter and larger), valves shall be of the same size as the water service
piping and shall be gate valves in accordance with Section 11. Valves shall be of the non-rising stem type,
equipped with a 50 mm operating nut and shall turn counter-clockwise to open. Large service valves shall be
either TVS installations or the valve shall be strapped to the tee in accordance with Drawing WA-003-009.

1.9.1.7.1 Bacteriological test results showing a pass must be submitted to EPCOR Water Dispatch prior to the
opening of the service valve for all water services 50mm in diameter and larger. Service valves 50mm in
diameter and larger cannot be opened except by EPCOR Water Services.

1.9.1.8  No water service intermediate in size (between 50 mm and 100 mm) shall be permitted.
1.9.1.9  The invert of the water service shall be 2.7 £ 0.15 m below finished grade at the curb cock.

1.9.1.10 Single water services shall be normally laid in the middle of the property and shall intersect the property line at an
angle as near 90° as possible.

1.9.1.11  Water and sewer services installation shall be in accordance with Drawings WA-005-007 and WA-005-008.

MANUAL AIR VENTS (MAV)
GENERAL

1.10.1.1 A manual air vent is required:
1.10.1.1.1 At the high point(s) of a water main with a diameter 450 mm or larger;

1.10.1.1.2  On either side of a valve where the pipe diameter is 450 mm or greater. Refer to Drawings WA-003-014
through WA-003-018; and

1.10.1.1.3  As specified by the Engineer.

1.10.1.2 Place manual air vents within the boulevard. Manual air vents may be placed in the roadway, subject to prior
approval, in the following cases:

1.10.1.2.1  The available space in the boulevard is more than 4 m away from the water main;
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1.11
1111

1.12
1.12.1

1.10.1.2.2  There is not enough room in the boulevard to install a manual air vent; or

1.10.1.2.3  Itis otherwise deemed necessary by the Engineer.

BLOW OFFS
GENERAL
1.11.1.1 A blow off hydrant or flush mount hydrant is required at the low point(s) in a transmission water main. Refer to
Drawings WA-002-006 and WA-002-005 respectively.
1.11.1.2 Design and install water mains that have a diameter 450 mm or larger with a slope of 0.4% or greater, unless
otherwise approved by the Engineer.
1.11.1.3 Blow off hydrants are preferred, although a flush mount hydrant may be accepted in the following cases:
1.11.1.3.1 A hydrant cannot be installed at its final alignment due to a future sidewalk or road widening;
1.11.1.3.2  The blow off is located outside of the road right of way;
1.11.1.3.3  There is not enough room in the boulevard to install a hydrant; or
1.11.1.3.4  Itis otherwise deemed necessary by the Engineer.
1.11.1.4  Blow off or flush mount hydrants must be located in proximity to a catch basin to allow for future flushing and

draining operations.

HYDRAULIC NETWORK ANALYSIS (HNA)
SUBMISSIONS

1.12.1.1

In general, a hydraulic network analysis (HNA) is required for any new development for which a hydraulic
analysis has not been previously approved, or for any development that significantly alters the servicing scheme
such that a previously approved hydraulic network analysis is no longer applicable. A hydraulic network analysis
report, signed and sealed by a registered professional engineer, shall be submitted for approval by the Engineer
at the following stages in the planning process:

1.12.1.1.1  Area Structure Plan (ASP);
1.12.1.1.2  Neighbourhood Structure Plan (NSP);
1.12.1.1.3  Subdivision Approval; and

1.12.1.1.4  Interim Staging Analysis.

1.121.2

1.12.1.3

1.12.1.4

1.12.1.5

1.12.1.6

1.12.1.7

The HNA report must be supported by the results of computer modeling of the proposed distribution system.
Refer to AWWA Manual M32 for more information on computer modeling of a water network.

If the Area Structure Plan and Neighbourhood Structure Plan stages are omitted or superseded, a hydraulic
network analysis (which meets the requirements of a Neighbourhood Structure Plan hydraulic network

analysis) must be submitted at the Neighbourhood Area Structure Plan, Subdivision Plan, Zoning Bylaw or

Servicing Concept Design Brief stage.

If a subdivision or stage is covered in sufficient detail by a hydraulic network analysis submitted and approved at
a previous stage then, at the discretion of the Engineer, the responsible party may be released from the
obligation to submit a further analysis.

If the responsible party, acting reasonably, is unable to produce a hydraulic network analysis report in the early
stages of the planning process, they may apply in writing to the Engineer to defer production of the analysis to a
later stage. The responsible party must submit a hydraulic network analysis, which meets the requirements of a
Subdivision hydraulic network analysis, a minimum of 30 days before the submission of detailed engineered
drawings. The Engineer must approve the relevant analysis prior to approving the drawings.

The Engineer, acting reasonably, may require additional hydraulic network analysis reports to demonstrate
satisfactory performance of the water distribution system. Similarly the Engineer may require electronic copies of
the hydraulic network analysis to incorporate into EPCOR’s hydraulic model for further analysis.

The following items will be provided to EPCOR Water Services at the time of HNA submission for EPCOR Water
Services’ review and approval:

1.12.1.7.1 A coil bound hardcopy of the report
1.12.1.7.2 A digital version of the HNA in .pdf format
1.12.1.7.3 A model extract in the form of .shp file for the pipe network and a .dbf file for the node data.
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1.12.1.8 For more detailed information on hydraulic modelling please refer to EPCOR Water Services’ HNA Consultant’s
Handbook, available on the EPCOR website.

1.12.2 AREA STRUCTURE PLAN AND NEIGHBOURHOOD STRUCTURE PLAN REQUIREMENTS

1.12.2.1 The Area Structure Plan HNA report must at a minimum include the simulation of all pipes 450 mm or larger in
diameter. In addition, pipes less than 450 mm in diameter must be included if:

12.2.1.1  High value fire flows (300 L/s requirement) are being modelled;

12.2.1.2  They are primary feeds or spines within the neighbourhoods; or

.12.2.1.3  Servicing areas of extreme elevation.

1.12.2.2 The Neighbourhood Structure Plan or equivalent level HNA report must at a minimum include the simulation of all
pipes 300 mm or larger in diameter.

1.12.2.3 Both types of analyses above must also include the following requirements:
.12.2.3.1  Anintroduction with a general description of the proposed development;

.12.2.3.2 A section defining the population densities and commercial/industrial flow rates used along with an
explanation of how they were determined and assigned to the individual model nodes. Please refer to
AWWA Manual M22 for methods to calculate demand required. As well, refer to Section 5.2.2 of the
HNA Consultant’s Handbook for more information on Industrial, Commercial, and Institutional Land Use
demands if applicable;

.12.23.3 A section describing the boundary conditions used for the analysis and how they were obtained,;

12.2.3.4 A section indicating the staging and approximate timing for development of each stage to help EPCOR
identify Land Development Application (LDA) requirements and to ensure looping;

.12.2.3.5 A section indicating the estimated timing for the construction of transmission mains;

.12.2.3.6 A section indicating assumptions used for modelling, e.g., pipe material, Hazen William’s C- factor,
demand / consumption rates and minimum allowable pressures;

.12.2.3.7  Afigure showing the pipe network and the proposed land use zoning;
122.3.8  Afigure showing the location of the study area;

12239  Afigure showing the proposed staging of development;

.12.2.3.10 A figure showing the site topography;

12.2.3.11 A figure showing the node demand boundaries;

12.2.3.12  Afigure or figures showing the assigned pipe and node numbers and pipe diameters and any other
hydraulic elements modelled into the system, e.g. check valves and booster pumps;

12.2.3.13 A table or tables showing the node names, pipe names and lengths, location of fire flow simulations,
node elevations and properties of any other hydraulic elements modelled into the system, e.g. check
valves and booster pumps;

12.2.3.14 The identification of nodes where peak hour pressures are less than 280 kPa and less than 350 kPa,
including any multi-family or commercial areas with onsite grading that results in peak hour pressures
below 280 kPa at ground level. (See Item 12.4.2 regarding node elevation);

.12.2.3.15 The identification of nodes where maximum pressures are greater than 550 kPa;

.12.2.3.16  An appendix containing model runs for the interim and / or ultimate stages of development for the
following conditions:
1.12.2.3.16.1 Peak hour;

1.12.2.3.16.2 Maximum day plus fire flow runs at all critical locations (i.e., high value properties, remote
locations, high elevation locations); and
1.12.2.3.16.3 Other simulations as requested by the Engineer.
.12.2.3.17 The appendix requires a pipe table, a junction or node table, and a reservoir table for each scenario.
Additionally, available fire flow reports are to be included for each maximum day plus fire flow scenario;
and

1.12.2.3.18 For more detailed guidelines on these HNA requirements, refer to Section 2 and 3 of the HNA
Consultant’s Handbook

1.12.3 SUBDIVISION APPROVAL AND INTERIM STAGING ANALYSIS REQUIREMENTS

1.12.3.1 The Subdivision level HNA report must at a minimum include the simulation of all pipes 200 mm or larger in
diameter and include the following requirements:
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1.12.3.1.1  Anintroduction with a general description of the proposed development;
1.12.3.1.2 A section describing the boundary conditions used for the analysis and how they were obtained,;

1.12.3.1.3 A section indicating the assumptions used for modelling, e.g. pipe material, Hazen William’s C- factor,
demand consumption rates and minimum allowable pressures;

1.12.3.1.4 A section describing the results of all simulations;
1.12.3.1.5  Afigure showing the location of the development;
1.12.3.1.6 A figure showing the zoning and lot count;
1.12.3.1.7  Afigure showing the node demand boundaries;

1.12.3.1.8  Figures showing the assigned pipe and node numbers, pipe diameters and lengths, location of fire flow
simulations, node elevations and any other hydraulic elements modelled into the system, e.g. check
valves, pressure or flow regulators and booster pumps;

1.12.3.1.9  The identification of nodes where peak hour pressures are less than 280 kPa and less than 350 kPa,
including multi-family or commercial areas with on-site grading which results in peak hour pressure
below 350 kPa at the node; (See Section 1.12.4.2 regarding node elevation.)

1.12.3.1.10  The identification of nodes where maximum pressures are greater than 550 kPa;

1.12.3.1.11 Pipes less than 200 mm in diameter must be included if they are required to service areas of extreme
elevation or dead ends;

1.12.3.1.12  An appendix containing model runs for the following conditions:
1.12.3.1.12.1 Peak hour;

1.12.3.1.12.2 Maximum day plus fire flow runs at all critical locations (i.e., high value properties, remote
locations, high elevation locations); and

1.12.3.1.12.3 Other simulations as requested by the Engineer.

1.12.3.1.13  The appendix requires:
1.12.3.1.13.1 A pipe table;
1.12.3.1.13.2 A junction or node table;
1.12.3.1.13.3 A reservoir table for each scenario; and
1.12.3.1.13.4 Available fire flow reports for each maximum day plus fire flow scenario.

1.12.3.1.14 For more detailed guidelines on these HNA requirements, refer to Sections 2 and 3 of the HNA

Consultant’s Handbook;
1.12.4 STANDARDS AND GUIDELINES

1.12.4.1 The applicable standards and guidelines used in the preparation of hydraulic network analyses are listed in the
following table:
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Table 1.3: Guidelines for Hydraulic Network Analysis

Parameter Value
Minimum Peak Hour Pressure (See Section 1.12.4.2) 280 kPa
Minimum Maximum Day + Fire Flow Pressure 140 kPa
Minimum Maximum Day Pressure 350 kPa

(For Operation of Residential Fire Sprinklers)

Maximum Allowable Pressure in Distribution System 700 kPa
Maximum Allowable Pressure for Water Services (See Section 1.12.4.2) 550 kPa
Average Day Demand (ADD) 220 L/c/d
Maximum Day Demand (MDD) 330 L/c/d
Peak Hour Demand (PHD) 660 L/c/d
Maximum Hazen-William’s Coefficient 120

Fire Flow for Single Family Residential (RF1, RF2, RPL, RSL, RF4) 100 L/s
Fire Flow for Mid-Value Multi Family Residential (RF3, RF5, RMD) 180 L/s
Fire Flow for High-Value Multi Family Residential (RF6, RA7, RA8, RA9, UCRH) 300 L/s

Fire flow for High-Value Properties (including school, institutional, commercial, industrial,
and mixed use sites — all zonings not included above. (See Section 1.12.4.5)

300 L/s

1.12.4.2 Pressures in the above table are relative to node elevation. Node elevation is to be set at the ground elevation of
the highest point of service within the demand boundary for thatnode.

1.12.4.3 Where a proposed water servicing scheme requires pressure regulating devices (including but not limited to
booster pump stations, check valves, pressure reducing valves and pressure sustaining valves) then the report
should include a copy of the peak hour and maximum day simulations without these devices to facilitate
evaluation of the need, operational characteristics and consequences of failure.

1.12.4.4 Where a proposed water servicing scheme requires the installation or removal of any temporary water
infrastructure, the responsible party shall, at their sole expense, design, install, remove and abandon any
temporary water main and its associated appurtenances to the satisfaction of the Engineer.

1.12.4.5 The fire flow requirements for DC1 and MDR zoning is site specific depending on the build form. The intended
build form should be identified in the report. Refer to Section 5.3 of the HNA Consultant’'s Handbook for more
details on the fire flow requirements for these and all other zone types.

1.12.4.6 In the event that a subdivision is proposed to be staged into multiple phases, an interim staging HNA is required.
This HNA will contain all items identified in 1.12.3.1 and depending on the nature of the phasing may require
multiple maximum day plus fire flow analyses and any other simulations as requested by the Engineer.

1.13 MATERIALS
1.13.1 GENERAL

1.13.1.1 Approved materials for water mains, fittings, valves, fire hydrants, valve casings and water services are listed in
Section 11. Only materials listed in Section 11 are to be included in the design.

1.13.1.2 Deviation from the Approved Materials for use in the water transmission and distribution system shall only be
permitted on a case by case basis with the written approval of the Engineer.

1.13.1.3 Use of flow stops, insertion valves, or other non-standard appurtenances or construction methodologies must be
submitted for review and approval to the Engineer prior to commencing construction.
1.14  UTILITY RIGHT OF WAYS, RESTRICTIVE COVENANTS AND CAVEATS
1.14.1 GENERAL

1.14.1.1 Water mains constructed outside of public road right of way require maintenance and operation. URWSs registered
to EPCOR Water Services Incorporated are required. Service roads may be required, and must be shown on the
engineering drawings, to ensure this infrastructure can be accessed in the future.
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1.15
1.15.1

1.14.1.2 Water utility right of ways (URWSs) must be a minimum of 6.0 m wide unless otherwise specified. Water mains
shall be located at a minimum of 1.2 m from a property line or edge of URW, unless otherwise approved by the
engineer.
1.14.1.2.1  Mains 2350 mm in diameter should not be placed in URWSs unless pre-approved by the Engineer. The
width of the URW is to be increased by two times the pipe diameter, rounded up to the nearest half
metre. The offset is to be increased by one half the pipe diameter, rounded up to the nearest half metre.
1.14.1.2.2  Water mains located at depths greater than 3.0 m will require wider URWSs. The URW is to be increased
in width by 1.0 m for every metre of depth in excess of 3.0 m, rounding up. The offset from edge of URW
is to be increased by 0.5 m for every metre of depth in excess of 3m, rounding up.
1.14.1.2.3  Water mains located in unstable soils or engineered fill require a geotechnical evaluation of the soils
recommending safe cut back slopes. The URW width shall be structured to provide the following widths:
1.14.1.2.3.1 The greater of 1.2 m or recommended spill pile set back;
1.14.1.2.3.2 Side slope allowance for v-trench excavation;
1.14.1.2.3.3 Pipe embedment zone width;
1.14.1.2.3.4 Side slope allowance for v-trench excavation;
1.14.1.2.3.5 The greater of 4.8 m or recommended spill pile set back; and
1.14.1.2.3.6 Access of equipment in proximity to trench in accordance with the Alberta Occupational
Health and Safety Code (Alberta Regulation 87/2009).
1.14.1.3 Tracer wire and marker posts are required to be installed on all buried water mains outside of the road right of
way, unless otherwise exempted by the Engineer. Tracer wire and marker posts must be installed as specified on
the engineering drawings and provide a continuous signal path that can be used to determine pipe alignment
after installation. See Drawing WA-002-012 for a typical tracer wire and marker post configuration.
1.14.1.4 Sidewalks and multi-use paths may be constructed within EPCOR Water URWSs, at the sole discretion of the
Engineer. Trees and structures are not permitted inside a URW. A 6.0 m wide gate must be installed on all fences
that cross a URW. Fencing running parallel to water infrastructure is not permitted within the URW.
1.14.1.5 Restrictive covenants by means of a caveat must be registered, and shown on the engineering drawings, in the
following cases:

1.14.1.5.1  Construction, abandonment and/or removal of a water main will cause soil disturbance in a proposed lot;
or

1.14.1.5.2  Privately owned and maintained backflow prevention devices are required on multiple services to a site.

LID CONSTRUCTION AROUND WATER INFRASTRUCTURE
SOIL CELLS

1.15.1.1 A minimum of 1.5 m horizontal separation shall be maintained between the centreline of any water main, water
service, or appurtenance and the outside edge of any soil cell.

1.15.1.2 Sails cells will only be permitted above water mains and water services with diameters less than 350 mm if all of
the following conditions are met:

1.15.1.2.1  The soil cell shall have a 0.3 m gap between adjacent cells at 1.5 m from the centreline of the water
main per drawing WA-002-013.

1.15.1.2.2  There shall be a minimum of 1.3 m vertical separation from soil cell to the top of the main/service
consisting of 0.3 m compacted bedding material and a minimum of 1.0 m of native backfill compacted to
98% standard proctor;

1.15.1.2.3 A consistent vertical joint in the soil cell structure must be maintained at 1.2 m horizontal separation from

the water centreline. A minimum 0.3 m gap shall be provided between the edge of the soil cell over the
water to the next soil cell.

1.15.1.2.4  Geogrid curtains are to be installed on the outside edge of the water main trench structure. Geogrid
seams are to have a minimum of 300 mm overlap between different sheets of geogrid. See Drawing
WA-002-013.

1.15.1.2.5  An engineered support system must be provided for all valves, chambers, vaults, hydrants, and other
water appurtenances to ensure that there is no settlement and the structures remain vertical.

1.15.1.2.5.1 This system must be reviewed and accepted by the Engineer prior to installation.
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1.15.1.2.6  Trees and street furniture shall maintain the clearances specified in the City of Edmonton Design and
Construction Standards Volume 1: Table of Offsets. Any items not covered explicitly within those
sections shall maintain a minimum horizontal separation of 3.0m. See Section 1.15.2 for requirements
for subdrains, irrigation systems, and other non-potable piped water systems.

1.15.1.3 No soils cells shall be permitted within 1.5 m of the outside edge of water mains 350 mm and larger.
1.15.2 BIORETENTION FACILITIES

1.15.2.1 Bioretention facilities shall be as defined in the City of Edmonton Design and Construction Standards Volume 3:
Drainage, Section 17.0 — LID Facility Design.

1.15.2.2 Water mains and services shall not be installed parallel to the bioretention facility alignment within 1.5 m of the
edge of the bioretention facility.

1.15.2.2.1  All parallel mains and services are to be installed outside of the bioretention facility zone.

1.15.2.3 Water mains and services are to cross bioretention facilities as close to 90° as practical. Under no circumstances

will a crossing angle of less than 45° be permitted.

1.15.2.4 The LID growing Soil Media zone shall end a minimum of 1.3 m above the water main or service. A structure of
0.3 m of compacted bedding material and a minimum of 1.0 m native backfill material compacted to 98% of
standard proctor shall be installed. Insulation thickness shall be in accordance with Drawing WA-002-001.

1.15.2.4.1  Water services are to be encased in minimum 100 mm SDR35 PVC within the bioretention facility
extents.

1.15.2.4.2  No surface breaking water infrastructure shall be installed within the bioretention facility extents.

1.15.2.5 Hydrants are to be installed on the road side of bioretention facilities.

1.15.2.5.1  If the bioretention facility edge is in such proximity to the edge of asphalt or back of curb that a hydrant
cannot be installed, the hydrant is to be installed at 3.0 m from the edge of asphalt or back of curb.

1.15.2.5.2  An access pad to the hydrant shall be constructed across the bioretention facility per Drawing WA-004-
005.

1.15.2.5.2.1 The pad shall be surfaced with sod, compacted road crush, or other material as approved by
the Engineer.

1.15.2.5.2.2 The surface shall be a minimum of 1.5 m either side of the hydrant centreline, with a
maximum cross-fall of 2% to provide drainage.

1.15.2.5.2.3 The pad shall extend a minimum of 1.5 m all sides of the hydrant and fully to the edge of
asphalt or back of curb, as appropriate.

1.15.2.5.2.4 Side slopes to match the bioretention facility profile shall be a minimum of 4H:1V.

1.15.2.5.2.5 Culverts to permit interconnection of bioretention facilities on either side of the hydrant pad
shall be installed if required by the Drainage Engineer.

1.15.2.5.2.6 Culverts shall maintain a minimum of 1.5 m clearance to the hydrant and its associated
control valve.

1.15.2.5.3  Hydrant control valves are to be strapped to the hydrant tee for all installations adjacent to bioretention
facilities.

1.15.2.54  Hydrant drain ports adjacent to bioretention facilities shall be plugged.
1.15.3 SUBDRAINS, IRRIGATION SYSTEMS, AND OTHER NON-POTABLE PIPE SYSTEMS

1.156.3.1 Subdrains, irrigation system, and other non-potable pipe systems shall not be blue in colour

1.15.3.1.1  Purple pipe shall be permitted if the system meets the requirements of a reclaimed water system under
Alberta Environment and Parks Guidelines and under the definitions of AWWA.

1.15.3.2 All pipe systems are to cross water mains and services as close to 90° as practical. Under no circumstances will
a crossing angle of less than 45° be permitted.
1.15.3.2.1  No joints are to occur within 1.5 m of the crossing location. All crossings are to maintain 1.5 m from
water main and water service fittings.
1.15.3.2.2  All crossing shall occur a minimum of 0.5 m above or 0.3 m below a water main or water service.

1.15.3.2.3  Any pipe system open to the air (including but not limited to culverts, catch basin leads, and outfalls)
shall maintain a minimum of 1.5 m vertical separation above water mains and services and shall be
insulated for a minimum of 3m either side of the crossing location. Insulation thickness shall be in
accordance with Drawing WA-002-001.
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1.15.3.2.4  No crossings of hydrant leads less than 6 m in length shall be permitted. No crossings will be permitted
between a hydrant and its control valve unless the distance between the hydrant and its control valve is
greater than 6 m.
1.15.3.2.5  No crossings of flush points, air vents, blow off hydrants, or other appurtenances shall be permitted.
1.15.3.3 Non-solid walled pipes such as slot pipe, perforated pipe, weeping tile, etc. shall transition to solid walled pipe for
1.5 m either side of the centreline of water mains, water services and hydrant leads greater than 6 m in length.
1.15.3.3.1  The transition point shall be measured from the outside of mains 350 mm and larger in diameter.
1.15.3.4 All pipe systems shall maintain a minimum of 2.0 m from the outside edge of manholes, chambers, vaults, and
other buried structures.
END OF SECTION
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2.1 GENERAL
211 SCOPE
2.1.141 This section covers material and installation requirements for water mains and associated fittings and
appurtenances for the following pipe materials:
2.1.1.1.1 Polyvinyl Chloride (PVC);
2.1.1.1.2 Fusible Polyvinyl Chloride (FPVC)*;
2.1.1.1.3 Polyethylene (PE)*;
2.1.1.14 High Density Polyethylene (HDPE)*;
2.1.1.1.5 Steel;
2.1.1.1.6 Concrete*; and
2.1.1.1.7 Ductile Iron*.
* Note: Project specific approval is required for use of this material.

2.1.1.2  Trench and backfill shall be undertaken in accordance with the City of Edmonton Design and Construction
Standards Volume 2: Roadways, Section 3.1 — Trench and Backfill.

2.1.1.3  Utility cut restoration shall be undertaken in accordance with the City of Edmonton Design and Construction
Standards Volume 2: Roadways, Section 3.2 — Utility Cut Restoration.

2.1.1.4  Fillcrete backfill shall be undertaken in accordance with the City of Edmonton Design and Construction Standards
Volume 2: Roadways, Section 7.11 — Fillcrete.

2.1.1.5  Pipe bedding shall be undertaken in accordance with Section 6.
2.1.2 PRODUCT ACCEPTANCE
21.2.1  All water main piping and lining shall be certified to NSF Standards 14 and 61 as acceptable for drinking water
system components, whenever possible.

2.1.2.2  Products are specified to be in accordance with a recognized standard such as AWWA, CSA, ASTM or ANSI.

2.1.2.3  Determining that a product complies with a standard requires:
2.1.2.3.1 Certification from the supplier or manufacturer that the product does meet the standard; and/or
21232 Testing in accordance with a recognized procedure such as the appropriate ASTM Standard.

2.1.24 Ingeneral EPCOR will accept certification, if available, while reserving the right to call for additional testing as
necessary without incurring extra costs to EPCOR or the City.

2.1.2.5  Alist of materials approved for use in the water distribution system is included in Section 11. In making this
determination, EPCOR is not strictly bound by the specified standards, but instead reserves the right to exercise
its judgement. Unless prior written approval is obtained from EPCOR, all material supplied shall be included on
this List of Approved Materials.

21286 Unless otherwise designated, all specification and standard references refer to the latest edition.

2.1.3 STANDARDS

2.1.31 Water mains and appurtenances shall conform to the following standards:
2.1.3.1.1 AWWA C104 - Cement Mortar Lining for Ductile-Iron Pipe and Fittings
2.13.1.2 AWWA C105 - Polyethylene Encasement for Ductile Iron Pipe Systems
2.13.13 AWWA C110 - Ductile-Iron and Gray Iron Fittings
2.13.14 AWWA C111 - Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings
2.13.15 AWWA C151 - Ductile-Iron Pipe, Centrifugally Cast
2.13.1.6 AWWA C200 - Steel Water Pipe — 6 In. (150 mm) and Larger
2.13.1.7 AWWA C206 - Field Welding of Steel Water Pipe

2.1.3.1.8 AWWA C207 - Steel Pipe Flanges for Waterworks Service — Sizes 4 In. Through 144 In. (100 mm
Through 3,600 mm)

2.1.3.1.9 AWWA C208 - Dimensions for Fabricated Steel Water Pipe Fittings

2.1.3.1.10  AWWA C209 - Cold Applied Tape Coatings for the Exterior of Special Sections, Connections, and
Fittings for Steel Water Pipelines

2.1.3.1.11  AWWA C210 - Liquid Epoxy Coating Systems for the Interior and Exterior of Steel Water Pipelines
2.1.3.1.12  AWWA C213 - Fusion-Bonded Epoxy Coating for the Interior and Exterior of Steel Water Pipelines
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2.1.3.1.13
2.1.3.1.14
2.13.1.15

2.1.3.1.16

2.1.3.1.17
2.1.3.1.18
2.1.3.1.19
2.1.3.1.20
2.1.3.1.21

2.1.3.1.22
2.1.3.1.23

2.1.3.1.24

2.1.3.1.25

2.1.3.1.26

2.1.3.1.27
2.1.3.1.28
2.1.3.1.29
2.1.3.1.30
2.1.3.1.31

2.1.3.1.32
2.1.3.133
2.1.3.1.34
2.1.3.1.35
2.1.3.1.36
2.1.3.1.37
2.1.3.1.38
2.1.3.1.39
2.1.3.1.40
2.1.3.1.41
2.1.3.1.42
2.1.3.1.43
2.1.3.1.44

2.1.3.1.45

2.1.3.1.46
2.1.3.1.47

2.1.3.1.48

AWWA C214 - Tape Coating Systems for Exterior of Steel Water Pipelines
AWWA C215 - Extruded Polyolefin Coatings for the Exterior of Steel Water Pipelines

AWWA C216 - Heat Shrinkable Cross-Linked Polyolefin Coatings for the Exterior of Special Sections,
Connections, and Fittings for Steel Water Pipelines

AWWA C217 - Petrolatum and Petroleum Wax Tape Coatings for the Exterior of Connections and
Fittings for Steel Water Pipelines

AWWA C219 - Bolted Sleeve Type Couplings for Plain End Pipe

AWWA C301 - Pre-stressed Concrete Pressure Pipe, Steel-Cylinder Type
AWWA C303 - Concrete Pressure Pipe, Bar-Wrapped, Steel-Cylinder Type
AWWA C600 - Installation of Ductile-Iron Mains and Their Appurtenances

AWWA C605 - Underground Installation of Polyvinyl Chloride (PVC) Pressure Pipe and Fittings for
Water

AWWA C606 - Grooved and Shouldered Joints

AWWA C900 - Polyvinyl Chloride (PVC) Pressure Pipe, and Fabricated Fittings, 4 In. Through 12 In.
(100 mm Through 300 mm), for Water Transmission and Distribution

AWWA C905 - Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated Fittings, 14 In. Through 48 In.
(350 mm Through 1,200 mm)

AWWA C906 — Polyethylene (PE) Pressure Pipe and Fittings, 4 In. (100 mm) Through 63 In. (1,600
mm), for Water Distribution and Transmission

AWWA C907 - Injection-Molded Polyvinyl Chloride (PVC) Pressure Fittings, 4 I n. Through 12 In. (100
mm Through 300 mm), for Water Distribution

AWWA M9 - Manual of Water Supply Practices for Concrete Pressure Pipe

AWWA M11 - Steel Pipe - A Guide for Design and Installation

AWWA M23 - Manual of PVC Pipe—Design and Installation

AWWA M55 - Manual of PE Pipe—Design and Installation

CSA B137.0 - Definitions, General Requirements and Methods of Testing for Thermoplastic Pressure
Piping

CSA B137.3 - Rigid Polyvinylchloride (PVC) Pipe and Fittings for Pressure Applications

CSA WA47.1 - Certification of Companies for Fusion Welding of Steel

CSA 7662 - Oil and Gas Pipeline Systems

ANSI B16.1 — Gray Iron Pipe Flanges and Flanged Fittings

API Standard 1104 - Welding Pipelines and Related Facilities

ASTM A48 - Standard Specification for Gray Iron Castings

ASTM A105 - Standard Specification for Carbon Steel Forgings for Piping Applications

ASTM A307 - Standard Specification for Carbon Steel Bolts and Studs, 60 000 PSI Tensile Strength
ASTM A536 - Standard Specification for Ductile Iron Castings

ASTM C478 - Standard Specification for Precast Reinforced Concrete Manhole Sections

ASTM D1330 - Standard Specification for Rubber Sheet Gaskets

ASTM F477 - Standard Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe

ASTM F1962 - Standard Guide for Use of Maxi-Horizontal Directional Drilling for Placement of
Polyethylene Pipe or Conduit Under Obstacles, Including River Crossings

ASTM F2164 - Standard Practice for Field Leak Testing of Polyethylene (PE) Pressure Piping Systems
Using Hydrostatic Pressure

Plastics Pipe Institute Handbook of Polyethylene Pipe

National Sanitation Foundation (NSF) Standard 14 - Plastics Piping System Components and Related
Materials

National Sanitation Foundation (NSF) Standard 61 - Drinking Water System Components - Health
Effects

2.1.3.2  All products shall be installed strictly in accordance with the recommended installation procedures provided by
the manufacturer.
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2.14  QUALITY CONTROL

2.1.4.1 Test and inspect materials during the course of the work in accordance with Section 2.3.17.

2.1.4.2 Retain certified copies of in-plant quality control test data and make them available for inspection by EPCOR if
requested.

2.2 MATERIALS
221  WATER MAIN PIPE

2211 Polyvinyl Chloride (PVC) Pipe

2.2.1.1.1 PVC water main shall have standard nominal diameters as indicated on the drawings, based on cast
iron outside diameters (C.1.0.D.), unless otherwise specified.

2.2.1.1.2 Pipe materials and fabrication shall conform to AWWA C900 or C905, as applicable. An Affidavit of
Compliance to the AWWA C900 or C905 standards must be provided to EPCOR upon request.

2.2.1.1.3 PVC water main 100 mm through 300 mm diameter shall conform to AWWA C900 and shall have a
dimension ratio (DR) of 18, unless otherwise specified.

22.1.14 PVC water main greater than or equal to 350 mm in diameter shall conform to AWWA C905 and shall
have a dimension ratio (DR) of 25, unless otherwise specified.

22.1.1.5 PVC water main used to convey a potable water supply must be blue. No other pipe colour may be
used. Other utilities, including sewer gravity and force mains, and non-potable water mains, must use a
different colour of PVC pipe.

2.2.1.1.6 Test PVC pipe in accordance with AWWA C900 or C905 and CSA B137.3. The manufacturer shall
maintain a record of all quality control tests for a period of not less than two years and shall submit
pertinent records to EPCOR upon request.

2.2.1.1.7 Gasket material shall be in accordance with the physical requirements specified in ASTM F477.

2.2.1.1.8 Joint lubricants must be certified for potable water use in accordance with National Sanitation
Foundation Standard 61.

2.2.1.1.9 Pipe age must not exceed two years at time of installation.
2.2.1.2  Polyethylene (PE) and High Density Polyethylene (HDPE) Pipe

2.2.1.2.1 PE / HDPE pipe shall have standard nominal diameters based on cast iron outside diameters (CIOD)
unless otherwise specified. Pipe size shall be selected according to internal diameter. Project specific
approval is required.

2.2.1.2.2 Pipe materials and fabrication shall conform to AWWA C906 for polyethylene pipe.

2.2.1.23 PE / HDPE pipe shall conform to AWWA C906 for working pressure rating as applicable and shall have
a dimension ratio (DR) of 11, unless otherwise specified.

22124 Use only suitable mechanical connections or heat fusion welding to attach all fittings.
22125 Flanged fittings and connections are to be used on the branch side of the pipe at tees, wyes, elbows,

etc.
2.2.1.3  Steel Pipe
2.2.1.3.1 Steel water main to conform to AWWA C200.

2.2.1.3.2 The minimum yield strength of the steel shall be as specified, but shall not be less than 207 MPa.
22133 Pipe materials and fabrication shall conform to AWWA C200. Documentation indicating pipe ASTM/CSA

standard used, a mill certificate and an Affidavit of Compliance to the AWWA C200 standard shall be
provided to EPCOR for all steel pipe supplied.

22134 Pipe wall thickness shall be as specified, but shall not be less than 6.35 mm (Y inch).

22135 Bevel ends of pipe for field butt welding, unless specified otherwise on the drawings or in the special
provisions. Bevel ends to an angle of 30° from a line drawn at right angles to the axis of the pipe, with a
tolerance of +5° to -0°. The root face for butt welding shall be 1.6 mm + 0.8 mm (1/16 in £ 1/32in).

22136 Use couplings only where designated on the drawings. Couplings must be restrained or have poured in
place concrete thrust blocks as determined by the Engineer. All coupling locations to be as-builted.

2.2.1.3.7 Random pipe lengths may be supplied unless otherwise specified on the drawings or in the special
provisions.

2.2.1.3.7.1 Random pipe lengths must have an average length of at least 8.84 m (29 ft.) and have a
minimum length of 6.1 m (20 ft.).
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2.2.1.3.7.2  Pipe lengths containing girth welds shall not be permitted without written authorization from

22,138

EPCOR.

End welding of longitudinal seams shall be done with automatic submerged-arc welding or automatic
shielded-arc welding.

2.2.1.3.8.1 Alternatively, end welding may be done manually by a qualified welder within Alberta with

prior written approval from EPCOR.

2.2.1.3.8.2 Manual welding of special sections and fittings is only permitted when it is impractical to use

22,139

2.2.1.3.10

an automated welding machine.

Each length of pipe shall be hydrostatically tested by the manufacturer to a test pressure not less than
that determined by the following formula:

Where:

P = minimum hydrostatic test pressure (kPa)

S = stress in pipe wall during hydrostatic test (kPa), which shall be 0.75 times the specified yield point
of the steel used, unless otherwise specified

t = wall thickness (mm)
D = outside diameter (mm)
Other requirements for hydrostatic testing shall conform to AWWA C200.
Unless otherwise specified on the drawings, coat and line pipe in accordance with Section 2.2.3.

2.2.1.3.10.1 Load and handle steel pipe prior to coating and lining in accordance with AWWA C200.
2.2.1.3.10.2 In order to prevent damage to the coating and lining after they have been applied, follow the

storage and handling procedures outlined below:

2.2.1.3.10.21 Handle sections with double belt slings or other suitable devices that provide uniform
bearing and avoid metal bearing contact with the pipe;
2.2.1.3.10.2.2 The width of belts or other handling devices shall be adequate to prevent damage to the
pipe coating;
2.2.1.3.10.2.3 Lower pipes carefully into position and do not drag them along the ground; and
2.2.1.3.10.2.4 Place pipes that are to be temporarily strung along the trench on suitable padded
supports.
2.2.1.3.11  Each pipe shall be marked to identify the manufacturer and shipment number.
2.2.1.3.12  Manual welding of girth seams on straight pipe sections will not be permitted.
2.2.1.3.13  Drawings and calculations in accordance with Sections 4.3 — Drawings and 4.4 — Calculations, of
AWWA C200 are not required.
2.2.1.3.14  EPCOR may retain the services of a Third Party to conduct inspections at the manufacturer’s plant in

accordance with Section 5.1 — Inspection, of AWWA C200.

2.21.4  Concrete Steel Cylinder Pipe

22141

22,142

22,143

22144

Use concrete water pipe in accordance with AWWA C301, AWWA C303, or as specified on the
drawings.

The minimum operating pressure shall be 690 kPa plus a 350 kPa allowance for transient over-pressure,
unless otherwise noted on the drawings.

Use push-on bell and spigot joints with single rubber-gaskets, unless otherwise specified on the
drawings.

Supply the following:

221441 Detailed shop drawings and layout schedules;

2.2.1.4.4.2 Details of all non-standard and standard fittings;

221443 Manufacturer's design calculations, including all assumptions; and
2.2.1.4.4.4  An Affidavit of Compliance to AWWA C301 or AWWA C303.

22,145
22.14.6
22147
22,148

Steel connections shall be lined and coated with cement mortar.

Use sulphate-resistant Type HS cement unless official geotechnical report advises otherwise.
The use of concrete admixtures will not be permitted.

The use of retarders in cement-slurries will not be permitted.
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222

223

224

2.21.5 Ductile Iron (DI) Pipe
2.2.1.5.1 The use of ductile iron pipe requires prior approval from EPCOR.
2.2.1.52 Pipe materials and manufacture shall conform to AWWA C151 and ASTM A536.
22153 Use the class and wall thickness specified on the drawings.
22154 Use single rubber-gasket push-on joints in accordance with AWWA C111.
22155 The use of mechanical joints requires prior approval from EPCOR.
22156 Minimum operating pressure shall be 1035 kPa.

PIPE JOINT LUBRICANTS

2221 Joint lubricants must be certified for potable water use in accordance with NSF Standard 61 and must:
22211 Impart no taste or odour to potable water containing free or combined chlorine disinfectants;
22212 Create no turbidity in potable water;

22213 Promote no bacterial growth; and
22214 Be compatible with rubber and neoprene gasket materials.

WATER MAIN LININGS AND COATINGS
2.2.3.1 General

22311 This section applies to coatings and linings for steel and ductile iron pipe which are defined as follows:

223111 Lining: a protective layer of material applied to the interior of products, in contact with the
water being conveyed.

2.2.3.1.1.2 Coating: a protective layer of material applied to the exterior of pipe, fittings, valves, hydrants
or other products, which is normally used for surfaces in contact with soil or pipe bedding

material.
2.2.3.2 Cement Mortar Lining
2.23.2.1 Use for ductile iron pipe only;

22322 Conform to AWWA C104 for ductile iron pipe; and
22323 Provide double thickness lining with standard seal coat.
2.2.3.3  Polyethylene Coating

22331 Use for steel and ductile iron pipe and fittings;

22332 Polyethylene coatings to be Shaw Pipe Protection Ltd.'s Yellow Jacket No. 1 or an approved equivalent;
and

22333 Provide polyethylene heat shrink sleeves for joints, Shaw Pipe Protection Ltd.'s Canusa or an approved
equivalent.

2.2.34  Cold Applied Tape Coating

2.2.3.4.1 Use where specifically designated on the drawings for steel and ductile iron specials, joints and repairs;

and

22342 Conform to AWWA C209 or AWWA C217 for hand-applied tape or AWWA C214 for shop-applied tape.
2.2.3.5 Epoxy Coating and Lining

2.23.5.1 Use for cast iron, ductile iron and steel pipes and fittings;

22352 Coating to conform to AWWA C210 or AWWA C213;

22353 Lining to conform to AWWA C210 (non-coal tar); and

22354 All linings to be certified to NSF Standard 61 for potable water.
2.2.3.6  Specified Plant Coating and Lining

2.2.3.6.1 Where a special coating or lining is not specified in this section obtain the approval of EPCOR before
ordering the pipe.

2.2.3.7 Heat-Shrinkable Coating
223.7.1 Shall conform to AWWA C216.
FITTINGS
2241 PVC Injection-Moulded and Fabricated Fittings
224.1.1 Use with PVC or ductile iron pipe.
224.1.2 Injection moulded fittings to conform to AWWA C907 for C.1.0.D. pipe.
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22413
22414
22415

Fabricated fittings to conform to CSA B137.3.
Use "push-on" type ends complete with one gasket for each bell.
Use "push-on" type ends complete with one gasket for each bell.

2.2.4.2  Castlron Fittings

22421
22422
22423
22424

22425

22426

22427

Use with PVC or ductile iron pipe.
Conform to ASTM A48, Class 30B.
Conform to AWWA C110, minimum 1720 kPa working pressure. Laying lengths as per AWWA C110.

Castings to have no cracks, gas holes or flaws. Surfaces shall be reasonably smooth with no burnt on
sand. Casting runners, risers and fins shall be removed.

Castings shall be true to pattern, and within industry standard dimensional tolerances with no excessive
shrinkage or deformity.

Use single rubber gasket push-on joints, in accordance with AWWA C111. The use of mechanical joints
requires prior approval from EPCOR.
Each fitting must have a pair of 25 mm lugs cast into each bell end.

2.24.3  Steel Fittings

22431
22432
22433

22434

22435
22436
22437

22438
22439
2.243.10
224311
224312

Use with PVC pipe, steel pipe or concrete pressure pipe.
Shop fabricated and standard fittings may be used.

Fittings for steel pipe, to conform to AWWA C200 and AWWA C208, minimum working pressure 1035
kPa, minimum 207 MPa yield point strength.

For concrete pressure pipe, fittings to conform to AWWA C200, working pressure to 1035 kPa,
dimensions to be as shown on the drawings.

Use for pipes with diameters equal to or greater than 100 mm.
Ends shall be as shown on the drawings.

Use slip-on flanges of forged steel, in accordance with AWWA C207, Class D, flat faced or weld-neck
flanges to ANSI B16.1, class 125.

Use stainless steel (Type 304) double threaded studs, with 2 nuts, treated to prevent binding.
Use full-faced rubber gaskets for 1035 kPa working pressure.

Use weldolets and threadolets of forged steel in accordance with ASTM A105.

Welding of shop fabricated fittings to conform to CSA Z662.

Submit manufacturers design calculations including all assumptions.

2.2.44  Concrete, Steel Cylinder Fittings

22441
22442
22443
22444
22445
224406
22447
22448
22449
2.2.44.10
224411
224412
224413

Use fittings conforming to AWWA C301 for pre-stressed concrete steel cylinder pressure pipe.
Use fittings conforming to AWWA C303, for bar-wrapped, steel cylinder pressure pipe.

Use push-on, bell and spigot joints with single rubber-gaskets.

Use other joint types only where specially designated on the drawings.

Supply detailed shop drawings and layout schedules.

Supply Affidavit of Compliance to AWWA C301 or AWWA C303.

Cement to be sulphate-resistant Type HS unless official geotechnical report advises otherwise.
Submit manufacturer's design calculations including all assumptions.

Steel connections shall be lined and coated with cement mortar.

Submit details of all specials and fittings.

The use of concrete admixtures will not be permitted.

The use of retarders in cement-slurries shall not be permitted.

For use with concrete pressure pipe, steel cylinder type.

2.25 COUPLINGS AND SPECIAL FITTINGS
2251 PVC Couplings

22511
22512

Conform to AWWA C900 or AWWA C907 for cast iron outside diameter (CIOD) pipe.
"Push-on" type ends complete with two gaskets per coupling.

2252  Bolted-Sleeve Couplings
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22521
22522
22523

22524
22525

22526

22527

22528

Do not use unless specifically identified on drawings.
Conform to AWWA C219, or as specified in the approved list of materials.

Bodies to be ductile iron or carbon steel. Carbon steel bodies shall be provided for all couplings whose
nominal diameter is greater than 300 mm.

Bodies shall have fusion-bonded epoxy coating to either AWWA C213 or AWWA C550.

Unless otherwise specified nuts and bolts to be Type 304 stainless steel with threads treated to prevent
binding.

Suitable for use with a 1035 kPa (150 psi) working pressure. Centre sleeve or body shall have a
minimum thickness of 6 mm (1/4").

Linings to be in accordance with AWWA C210, AWWA C213 or AWWA C550. For linings to AWWA
C210 or AWWA C213, certification shall be provided to confirm suitability for use in potable water
service.

See Section 3.12.2.4 of couplings in chambers.

2.25.3 Flange Adapters

22531
22532
22533

22534
22535
22536
22537

22538

Do not use unless specifically identified on the drawings
Conform to AWWA C219.

Bodies to be ductile iron or carbon steel with bonded epoxy coating to AWWA C210, AWWA C213 or
AWWA C550.

Flanges are to be in accordance with AWWA C207, Class D, unless otherwise specified.
Nuts and bolts to be stainless steel, Type 304, with threads treated to prevent binding.
Suitable for use with a 1035 kPa (150 psi) working pressure.

Linings to be in accordance with AWWA C210, AWWA C213 or AWWA C550. For linings to AWWA
C210 or AWWA C213, certification shall be provided to confirm suitability for use with potable water.

See Section 3.12.2.4 for use of flange adapters in chambers.

2254 Couplings for Grooved and Shouldered Joints

22541
22542
22543
22544
22545

Do not use unless specifically identified on drawings.

Conform to AWWA C606.

Suitable for use with a 1035 kPa (150 psi) working pressure.

Bodies to have fusion bonded epoxy coating to AWWA C210, AWWA C213 or AWWA C550.

Linings to be in accordance with AWWA C210, AWWA C213 or AWWA C550. For linings to AWWA
C210 or AWWA C213, certification shall be provided to confirm suitability for use with potable water.

2.2.6  TAPPING SLEEVES

2.2.61 For all types of pipe except concrete cylinder pipe:

2.2.6.1.1
22.6.1.2
22613
22614
226.1.5

Outlet flange to AWWA C207, Class D.

Carbon steel body with fusion bonded epoxy coating or Type 304 stainless steel.
Nuts and bolts to be Type 304 stainless steel treated to prevent binding.
Gaskets to be of synthetic rubber suitable for potable water.

Include a 20 mm NPT test plug for pressure testing of sleeve and tapping valve.

2.2.6.2  For concrete cylinder pipe:

2.2.6.2.1
22622
22623
22624
22625
226206
22627
22628

22629

Separate body and tapping gland.

Outlet flange to AWWA C207, Class D.

In accordance with AWWA Manual M9.

Body and tapping gland to be fusion epoxy coated to AWWA C213.

Seals and grout horn to be provided to facilitate filling the space between the sleeve and the pipe.
Tapping gland to have a gusseted pressure plate.

Tapping gland to have a minimum of 3 load-bearing set screws for tightening the gland to the sleeve.

Provide a broad cross section gasket (minimum 22 mm width) for sealing the tapping gland to the steel
cylinder.

Include a 20 mm NPT test plug for pressure testing of sleeve and tapping valve.
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227

2.2.8

2.29

2.2.10

2211

2.2.12

INSULATION AND WATER PROOFING

2271 Any insulation/water proofing that is used must be manufactured using a process that does not utilize ozone-
depleting chemicals in any way.

2.2.7.2  Forinsulating pipes, use DOW HI-40 Styrofoam or similar approved board as shown on Drawing WA-002-001.

2.2.7.3  Forinsulating structures use DOW HI-40 Styrofoam, or similar approved board, or Urecon sprayed-in-place
Portafoam Polyurethane with Insul-Mastic I-M7505 heavy-duty roof coating.

2.2.7.4  For water proofing use Urecon sprayed-in-place Portafoam Polyurethane with Insul-Mastic I-M7505 heavy- duty
roof coating.
VALVE CHAMBERS AND BLOW-OFFS

2.2.8.1 Mainline Valve Chambers

2.28.1.1 Provide a pre-cast or cast-in-place reinforced concrete structure in accordance with Section 13 and
Water Drawings WA-003-003 and WA-003-010.

2.2.8.1.2 Provide a removable slab top roof.
22813 Provide a 300 mm vertical separation between the chamber floor and all pipeline drain flanges.
22814 Provide screw type valve casings for the mainline and pipeline drain valves.

2282  Air Valve Chambers

2.2.8.2.1 Use 1800 mm diameter precast concrete manhole barrels to ASTM C478 for water mains up to 900 mm
diameter. Installation is to conform to Drawings WA-003-012 and WA-003-013.

22822 For larger diameter water mains, use precast or cast-in-place concrete chambers.
2.2.8.3 Blow-Offs
22831 Provide blow off hydrants or chambers as specified on the engineering drawings or in accordance with
detail drawings WA-002-005, or WA-002-006.
PIPE CASING

2.2.91 Steel pipe casing:
229.1.1 Conform to the requirements of AWWA C200, minimum tensile strength 207 MPa.
22912 Wall thickness to be as specified on the engineering drawings.

2292 PVC pipe casing:

2.29.2.1 To conform to the requirements of the City of Edmonton Design and Construction Standards Volume 3:
Drainage, Section 02535 — Sewers, Subsection 2.2 — Plastic Pipe.

22922 Inside diameter of casing must be at least 50 mm greater than maximum outside diameter of carrier pipe
bell and insulator runners.

2293  Use plastic/polyethylene carrier pipe insulators or approved equal.
2294  See Drawing WA-002-011 for a typical pipe-in-casing configuration.

EXPANSION JOINTS
2.2.10.1 For use with steel pipe only.
2.2.10.2 Slip-type made of carbon steel.

2.2.10.3 Packing gland to consist of 5 rings of rubber and 4 rings of jute or an approved equal.
2.2.10.4 Stainless steel or chrome plated slip-pipe.
FLANGED PIPE GASKETS
2.2.11.1  Use for steel pipe flanges and steel, cast iron or ductile iron fitting flange
2.2.11.2 Use rubber sheet gaskets, 3.2 mm (1/8") thick, conforming to ASTM D1330, Grade I.
2.2.11.3 Gasket material to be natural or SBR type rubber.
CLAMPS, ANCHORS AND JOINT HARNESSES
2.2.12.1 Do not use unless specifically identified on drawings.
2.2.12.2 Joint Harness, for pipe fittings 150 mm to 600 mm, to consist of:
2.2.12.2.1 A socket clamp and washers;
221222 Avyoke; and
2.2.12.2.3  Straight stainless steel tie rods.
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2.2.12.3 Joint Harness for 150 mm to 600 mm pipe only or for pipe and fittings without lugs, provide:
2.2.12.3.1  Two socket clamps and washers; and
2.2.12.3.2  Straight stainless steel tie rods.

2.2.12.4 For long sets provide approved tie rod couplers.

2.2.12.5 For concrete, steel cylinder type pipe, use bell bolt joints or welded joints on either side of fittings or at valve
chambers.

2.3 EXECUTION
2.3.1 MANUFACTURER’S RECOMMENDATIONS

2311 The manufacturer's recommended installation procedure is to be obtained and followed for all materials installed.
In the case of discrepancy between the manufacturer's requirements and these specifications, advise EPCOR
and request instruction before proceeding.

2.3.2 INSPECTION OF MATERIAL BEFORE INSTALLATION

2.3.2.1 Receiving material

23.2.1.1 Before unloading, inspect the general condition of load for adequacy of packing and bracing, any signs
of shifting and any signs of damage to materials.

23.2.1.2 Where the load has shifted badly and material appears significantly damaged, reject the entire load.
23.2.1.3 While unloading check each piece of pipe and/or each fitting for:

2.3.2.1.3.1  The required manufacturers markings;

2.3.2.1.3.2  The mark of the manufacturers testing agency;

2.3.2.1.33 Damage to joint ends or surfaces;

2.3.2.1.3.4  Damage to coating or lining; and

2.3.2.1.3.5  Other visually apparent damage.

232.14 For steel pipe and fittings, provide 100% coverage of coated surfaces with an approved Holiday detector
to detect damage and defects before stockpiling or stringing steel pipe.

23215 If EPCOR is supplying the materials, note all damage and defects in writing and submit a copy of the
receiving inspection report to EPCOR. Rejected pipe will be replaced by EPCOR or EPCOR’s supplier.
However, unless the piece is rejected entirely, damage and defects discovered at the time of receiving
shall be repaired by the Contractor. All materials, once accepted by the Contractor, become the
responsibility of the Contractor until EPCOR accepts the installation.

23216 If the Contractor is supplying the materials, submit a receiving inspection report as noted in Clause
2.3.2.1.5. Repair damages or defects and replace rejects.

2.3.2.1.7 Maintain a continuous file of all receiving inspection reports at the job site, to be accessible for review by
the EPCOR.

2.3.2.1.8 The Contractor is responsible for the safe storage of pipe after delivery and before installation and for
handling and transportation between the storage site and the final location.

2.3.2.2  Installing material

23221 Visually inspect joint ends and surfaces for damage or defects immediately before installation. Reject
and remove from site any unacceptable pipe or fittings.

23222 For steel materials, provide 100% coverage of coatings with an approved Holiday Detector immediately
before installation paying particular attention to repaired areas. Mark defective areas for further repair.

2.3.2.2.3 Re-check repairs to coatings with an approved Holiday Detector before laying. If necessary, reject the
piece and remove it from the job site.
2.3.3 HANDLING PIPE AND FITTINGS

2.3.31 String pipe and fittings along the trench in the order designated on the Construction Drawings.
2.3.3.2  Use proper belt slings and equipment for handling pipe and fittings at all times.
2.3.3.3  Support pipe and fittings in suitably shaped wooden blocks to prevent damage to the coating.
2.3.3.4  Keep joint ends and the inside of the pipe clean. Cover the joint ends with burlap or caps and plugs until required.
2.3.3.5 Inspect pipe and fittings for defects in the coating and lining before placing in the trench.
2.3.3.6  Repair defects in coating and lining as follows:
2.3.3.6.1 Polyethylene - by priming and cold taping;
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2.3.3.6.2 Cement mortar - by patching with mortar to AWWA C104;
2.3.3.6.3 Epoxy - in accordance with AWWA C210, AWWA C213 or AWWA C216; and
233.64 Others — in accordance with suppliers’ instructions and applicable standards, with EPCOR approval.

2.3.4 OPERATION OF BOUNDARY VALVES

2.34.1 Refer to Section 9 for guidance on operating boundary valves.
2.3.4.2  Review operation procedures and requirements for boundary valves with EPCOR Water Inspector at the pre-
construction meeting.
2.3.5 LAYING PIPE

2.35.1 Lay and join PVC pipe in accordance with AWWA Manual M23 and AWWA Standard C605.

2.3.5.2 Lay and join PE/HDPE pipe in accordance with Plastics Pipe Institute Handbook of Polyethylene Pipe and AWWA
Manual M55. Install in accordance with the City of Edmonton Design and Construction Standards Volume 3:
Drainage, Section 02531 — Sewage Force Mains, Subsection 3.3.3. Polyethylene Pipe.

2.3.5.3 Lay and join concrete, steel cylinder pipe in accordance with AWWA Manual M9.
2.3.5.4 Lay concrete, steel cylinder pipe and PVC pipe with bell ends in the direction of laying.
2.3.56.5 Lay and join ductile iron pipe and cast iron fittings in accordance with AWWA C600.

2.3.5.6  Apply pipe joint lubricant approved for potable water systems in strictly accordance with the manufacturer's
recommended application procedure. Do not apply excessively.

2.3.5.7 Lay pipes on prepared bedding with excavated joint holes that allow the joint ends to be kept clean of soil and
bedding material, to facilitate making the joint and to avoid load concentration on the bells or couplings.

2.3.5.7.1 Pipe bedding shall be undertaken in accordance with Section 6.

2.3.5.8 Lay the pipes in lengths shorter than the standard where disturbed ground is encountered or where designated
on the drawings.

2.3.5.9 Test bolting for mechanical joints, bolted couplings and flanges on completion using a torque wrench. Torque
shall conform to recommendations of the pipe or fitting manufacturer. Bolt in sequence.

2.3.5.10 Cut pipes as required to install fittings, valves or hydrants. Make cuts using the recommended tools to ensure
square cut and correctly beveled ends.

2.3.5.11 Provide a concrete thrust block at each dead end, valve, tee, bend, hydrant, reducer, transition coupling, or fitting
and at any change in pipe diameter or direction. Construct concrete thrust blocks against undisturbed soil and in
conformance with Drawings WA-002-002, WA-002-007, WA-002-008a, WA-002-008b, WA-002-009 and WA-004-
001 or as shown on the construction drawings.

2.3.5.11.1  In areas where the geotechnical report has identified soil bearing capacities of less than 72 kPa, install
thrust blocks in accordance with the specific thrust block detail shown on the construction drawings.

2.3.5.11.2  Oversized thrust block calculations must be submitted under seal as part of the engineering drawing
submission process per Section 1.4.2.3.

2.3.5.12 Joint restraints may be required in conjunction with thrust blocks. Calculations must be submitted to EPCOR prior
to drawing approval per Section 1.4.2.4.
2.3.6 WELDING OF PIPE

2.3.6.1 Field welding of steel pipe and concrete cylinder pipe shall be in accordance with the following requirements:

2.3.6.1.1 Call a meeting 2 weeks in advance of any welding to clarify terms of reference, welding procedures and
inspection parameters.

2.36.1.2 Perform welding using weld procedures developed in accordance with CSA Z662. Submit a copy of
those welding procedures to EPCOR at least one week prior to commencing welding.

2.3.6.1.3 Welders shall hold a current "Grade B Pressure Welder Certificate of Competency" issued by the Alberta
Boilers Safety Association (ABSA).

23.6.14 Use radiography of a welder’s initial weld to confirm that the welder is capable of welding to the
appropriate welding procedure.

2.3.6.1.5 For cement mortar lined steel pipe, cut the lining back at the joint to the distance recommended by the
manufacturer and make good with an approved mortar after welding.

2.3.6.1.6 Repair welds, if allowed by the EPCOR Inspector, to CSA Z662.
2.3.6.1.7 Coat welded joints in steel pipe in accordance with AWWA C209.
2.3.6.1.8 Inspect and test the pipe coating with an approved high voltage Holiday Detector prior to backfill.
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2.3.7  JOINTING PIPE

2.3.71 For Joints Other than Welded Joints in Steel Pipe:

2.3.7.2  Follow the manufacturer’'s recommended procedure and use gauges and/or other approved devices to check the
joint during installation and after completion.

2.3.7.3  For Couplings:

23.7.3.1 Install couplings in accordance with applicable standards (e.g. AWWA C219 for Bolted Sleeve
Couplings) and manufacturer’s instructions or guidelines.

23732 All reducer couplings and transition couplings require thrust blocks, pipe stops or restraint, as
designated on drawings or as instructed by the EPCOR inspector.

2.3.7.4  For Welded Joints on Steel Pipe:
2.3.74.1 Make mill certificate copies available to the EPCOR at least 2 weeks in advance of any field welding.

23.742 Radiographic inspection of the welded joints shall be conducted. The welded joints must meet the
standard of acceptability in accordance with CSA Z662. In the event that more than 10% of the joints
radiographically inspected required repairs or replacements, 100% inspection of welds will be performed
until a satisfactory weld production is established.

23.7.43 The radiographic interpretation of the welded joints shall be final.

23744 All initial and subsequent inspection costs incurred for testing weld repairs or replacements are the
responsibility of the Contractor.

23745 For welded joints on steel pipe do the following additional testing, if ordered at random or based upon
the X-ray or radiographic inspection data:

2.3.7.45.1  Select joints for coupon testing and cut eight coupons at 45° intervals from the welded joint;

2.3.7.45.2  Test four coupons for tensile strength, two for bending strength and one for nick-break
strength. If a coupon fails any one of these tests, test the remaining coupon with that same

test; and
2.3.7.453 Failure of any coupon test is cause for rejecting the weld.
237406 If a weld is rejected for coupon test failure another joint made by the same welders shall be subjected to

the coupon test immediately; if the second joint fails to pass the coupon test, that welder will not be
allowed to continue welding on this Contract.

2.3.8 CONNECTING TO EXISTING MAINS

2.3.8.1 Notify the EPCOR Engineer at least 30 days before starting a connection to an existing water main.
2.3.8.1.1 Provide a written plan that:
238111 Identifies necessary valve closures and any out of service hydrants;

2.3.8.1.1.2 Includes a contingency plan detailing steps to be taken in the event of problems occurring
during the connection process;
2.3.8.1.1.3  Shows customers that will be affected by the work and how service will be maintained to
those customers; and
2.3.8.1.1.4  Detail the precautions to be taken to ensure that there is no contamination of the water
system.
23.8.1.2 Obtain approval from EPCOR to make the connection.
2.3.8.1.21 Note that connections to existing water mains 350 mm diameter or greater require a
Shutdown Permit at least two weeks prior to the commencement of construction of the
proposed connection. Coordinate with the EPCOR inspector to obtain a Shutdown Permit.
2.3.8.2  Temporary water supply (if required) must be provided by EPCOR Water Services. Temporary water (from hose
hookups) is only available during the summer months (May — October) due to the risk of freezing or at the
discretion of EPCOR Water Services. Temporary water is provided at the sole discretion of EPCOR Water
Services.

2.3.8.3  Notify the EPCOR Water Inspector 48 hours prior to commencing construction on the connection to the existing
system to confirm scheduling.

2.3.8.4  Ensure that all required equipment, tools, products, plans, procedures and manpower required to make the
connection expeditiously are on the site before starting.

2.3.8.5  Shut off boundary valves in the existing water main and make the necessary cut to connect. Refer to Section 9 for
guidance on operating boundary valves.

2.3.8.6  Use atapping sleeve and valve where specifically designated to make a connection without taking the existing
water main out of service. Tapping of curved pipe is not permitted.
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2.3.9

2.3.10

2311

2.3.8.7 Tapping of PVC pipe must be in accordance with Section 10. Tap other pipe materials generally in accordance
with Section 10, and in accordance with the instructions of the tapping equipment supplier for the specific pipe
material.

2.3.8.8 Replace the gasket in the existing pipe at the point of connection.

2.3.8.9  Make electrical conductivity or isolation connections, if required. Install sacrificial anodes and test leads as
designated for cathodic protection, if required.

2.3.8.10 Install joint harness or thrust block as designated on the drawings.

SETTING FITTINGS

2.3.91 Install fittings, at the locations designated. Support all fittings on concrete blocks, or as designated on the
drawings.

2.39.2 Provide a concrete thrust block at each dead end, valve, tee, bend, hydrant, reducer, transition coupling or fitting
and at any change in pipe diameter or direction. Construct concrete thrust blocks against undisturbed soil and in
conformance with Drawings WA-002-002, WA-002-007, WA-002-008a, WA-002-008b, WA-002-009 and WA-004-
001 or as shown on the construction drawings.

2.3.9.3  Joint restraints may be required in conjunction with thrust blocks. Calculations must be submitted to EPCOR prior
to drawing approval per Section 1.4.2.4.
SETTING BLOW-OFFS

2.3.10.1 Install blow-off hydrant or chamber in accordance with Drawings WA-002-005 and WA-002-006.

2.3.10.2 Support all valves and fittings.

2.3.10.3 Do not connect the blow-off to a sewer, submerge it in any stream or install it in any other manner that may permit
back-siphonage into the distribution system.

WATER MAIN RENEWALS

2.3.11.1  Maintain alignments and grades of water mains in accordance with the Design Standards and as detailed on the
drawings.

2.3.11.2 A Shutdown Permit is required prior to an isolation of a water main 350 mm in diameter or larger. This includes
contingency planning for TVS installations or depressurizations.

2.3.11.2.1  Coordinate with the Engineer at least two weeks prior to commencing construction to obtain a Shutdown
Permit.

2.3.11.3 When an existing water main is to be abandoned and:

23.11.3.1 It does not conflict with a new water main’s horizontal alignment, it can be abandoned in-place if it is
capped or sealed at each end to prevent it from allowing soil or water migration; and

2.3.11.3.2 It conflicts with a new water main’s horizontal alignment, the proposed abandonment method must be
approved by the Engineer. Removal or grouting of the existing main may be required.

2.3.11.4 Remove and dispose of asbestos cement water main in accordance with occupational health and safety and
environmental requirements.

2.3.11.4.1  Asbestos cement water mains located outside of road right-of-way must be removed.

2.3.11.5 Ask EPCOR Water Services Distribution Operations to carry out a pre-construction inspection in order to identify
work required to isolate the site and rectify all service line deficiencies.
2.3.11.5.1  Any repair work identified during this inspection is not normally shown on the drawings and, if required,
will be covered by change orders.

2.3.11.5.2  The inspection request must be made at least one week prior to the intended construction start-up.

2.3.11.6  Prior to any construction activities, the Contractor shall provide written notification to every customer who will be
directly affected, at least one week in advance of construction.

2.3.11.6.1 Two weeks’ notice will be required for any commercial, industrial, or public building, unless otherwise
directed by EPCOR.

2.3.11.7 Should it be necessary to interrupt water service to any customer for a short period during the course of
construction, the Contractor shall give at least 24 hours written notice of the intended service interruption to all
affected customers.

2.3.11.8 All planned temporary service interruptions shall not exceed 8 hours in duration and must be completed by
EPCOR Water Services.

2.3.11.9 All customers impacted by planned service interruptions greater than 8 hours or that require depressurization
shall be provided with a temporary water supply.
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2.3.12

2.3.11.10 ltis the Contractor’s responsibility to identify any obvious non-interruptible customers (hospitals, restaurants, day
care centres, schools, businesses that rely on process water, etc.) that may be impacted by a planned temporary
shut-down.
2.3.11.10.1 These customers shall be provided with temporary water supply at the beginning of the construction
project.
2.3.11.11 Piping for temporary services shall conform to NSF Standard 14 for potable water use and consist of a temporary
main (header) having a diameter not less than 40 mm and laterals not less than 13 mm in diameter.
2.3.11.11.1 Existing 40 mm to 50 mm services will require at least two laterals and 100 mm to 200 mm services will
require two 40 mm laterals.
2.3.11.12 Prior to setting up temporary service piping the contractor shall request (minimum of 1 week notice) to have the
hydrant checked by EPCOR to confirm it is in good operating condition.
2.3.11.12.1 The Contractor will be responsible for any subsequent damage resulting from improper operation of the
hydrant until temporary services are removed.
2.3.11.12.2 The contractor must notify EPCOR Water Distribution Operations after removing temporary piping for
inspection of the hydrant.
2.3.11.13 The contractor is responsible for metering all temporary water use on each project.
2.3.11.13.1 Approved meters are available from EPCOR Water Services.
2.3.11.13.2 Meters must not be installed directly on the hydrant nozzles and appropriate back flow preventers must
be used.
2.3.11.13.3 The Contractor must ensure their backflow preventers are tested and certified annually.
2.3.11.13.4 Copies of the annual certifications must be provided to EPCOR.
2.3.11.14 If a temporary shutdown is required, orange hydrant disks must be installed on all hydrants rendered out of
service by the shutdown.
2.3.11.14.1 Once the shutdown is completed, the disks must be removed.
2.3.11.14.2 Out of service hydrants must be reported to EPCOR’s construction inspector.
2.3.11.15 Isolate the site prior to construction.
2.3.11.15.1 Replace all boundary valves identified during the pre-construction inspection as faulty, i.e. not operable
or not providing a tight shut off.
2.3.11.15.2 If a valve cannot be repaired prior to construction, the planned temporary shut-down may need to be
extended to the next available boundary valves.
2.3.11.15.2.1 The Contractor is responsible for identifying any customers impacted by this extension and
providing adequate notification or temporary water supplies if required.
2.3.11.16 Replace faulty service valves.
2.3.11.16.1 Replace all service valves, main stops and service piping for services where the distance from the water
main to the property line is less than 1.5 m.
2.3.11.16.2 Replace services with approved water service materials, from the main to the property line, including
service valves.
2.3.11.17 Refer to Section 8 for guidance on accepting testing for water mains.
2.3.11.18 A disturbed soil caveat must be registered on title for those lots where a water main is installed, abandoned in
place, or removed from within the lot or adjacent walkway, lane, or public utility lot.
2.3.11.19 Upon the completion and passing of the hydrostatic testing, new water mains are required to have bacteriological
sampling and taste and odour testing completed per Section 8.
2.3.11.19.1 These results of these tests indicating a pass must be completed prior to placing the new water main
into service.
PIPE CASINGS
2.3.121 Install casings by open trench, augering, or other trenchless installation method in conformance with the City of
Edmonton Design and Construction Standards Volume 2: Roadways, Section 3.1 — Trench and Backfill.
2.3.12.2 Alignment and grade tolerances shall conform to Section 2.3.15.
2.3.12.3 Install PVC casings to the bedding and backfill requirements for PVC sewers in accordance with the City of

Edmonton Design and Construction Standards Volume 2: Roadways, Section 3.1 — Trench and Backfill.

2.3.12.3.1 Install other casings to the same bedding and backfill specifications required for water mains of the
same material as the casing.
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2.3.13

2.3.14

2.3.15

2.3.16

2.3.17

2.3.12.4 Securely strap 6 mil minimum polyethylene sheeting to carrier and casing pipe at both ends of casing, or install
approved purpose made casing boot.

2.3.12.5 Do not grout the annular space between the carrier pipe and casing.
INSULATION

2.3.13.1 Install insulation in accordance with manufacturer’'s recommended installation procedures and as shown on the
drawings. Refer to Detail WA-002-001.

VALVE AND BLOW OFF CHAMBERS

2.3.14.1 Waterproof chamber using materials and methods approved by EPCOR.
2.3.14.2 Position the appurtenances on the pipe to provide sufficient room for removal of the coupling.

2.3.14.3 Provide ventilation piping for the automatic air valve at locations where the groundwater elevation is expected to
be above the elevation of the air valve.

2.3.14.4 Install manual air vents in accordance with Details WA-003-014 to WA-003-018.
ALIGNMENT AND GRADE

2.3.15.1 Install the pipe to the line and grade designated and check by means of a laser or off-set line and batter boards.

2.3.15.2 Use a procedure for checking the alignment and grade of the trench, installed pipe and fittings, so that specified
tolerances and joint deflections are not exceeded.

2.3.15.2.1  The Engineer will check alignment and grade at his or her discretion.
2.3.15.2.2  Supply grade sheets for the Engineer to check.

2.3.15.3 Upon inspection, EPCOR may order completed pipe, fittings, valves or hydrants to be removed and reinstalled
because of unacceptable deviations from specified line and grade.

2.3.15.3.1  The cost of repairs or consequent damage attributable to excessive deviations is the responsibility of the
Contractor.

2.3.15.4 Use a detailed layout as outlined in the City of Edmonton Design and Construction Standards Volume 1: General,
Chapter 11 — Construction Facilities, Section 8 —Survey.

2.3.15.5 For water main renewals, see Section 1.1.1.

2.3.15.6 Unless otherwise marked on the drawings, install the water main according to the depths specified in the Design
Standards.

2.3.15.7 Obtain prior written direction from EPCOR for insulation requirements for water mains and water services if the
water main cannot be installed at the specified depth.

2.3.15.8 Lay out the location of and install all fittings, valves, hydrants and other appurtenances as identified on the
drawings.

2.3.15.9 Deflection at any joint shall not exceed the manufacturer’s allowable deflection for that diameter, length of pipe
and type of joint.

2.3.15.10 Maximum allowable tolerances in alignment and grade are as follows:
2.3.15.10.1 Grade:+ 40 mm
2.3.15.10.2 Alignment: + 100 mm

2.3.15.10.3  Any horizontal alignment variation in excess of + 600 mm will require reconstruction and the submission
of a detailed written incident report.

2.3.15.10.4 Alignment, grade and location of standard and non-standard fittings shall be in accordance with the
drawings.
CLEANING OF WATER MAINS

2.3.16.1 Securely cover exposed ends of pipe at the end of every workday.
2.3.16.2 Do not stow or store materials, tools or accessories inside pipe.

2.3.16.3 Sweep, swab or pig the water main to ensure dirt, debris, excess gasket lubricant and other deleterious materials
are removed prior to commissioning.

2.3.16.4 All construction must be carried out in clean and sanitary conditions.
INSPECTION AND TESTING
2.3.17.1 Before Backfill
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2.3.17.1.1  Before coating and backfilling over the joints, the Contractor may, for the Contractor's own assurance,
carry out a low pressure air test (welded steel pipe only), a water test or any other test deemed
necessary. Any such testing will be at the sole risk and cost of the Contractor.
2.3.17.1.2  Before backfilling over the joints do the following inspection and testing:
2.3.17.1.2.1 Visual inspection of mortared joints for structural integrity and absence of cracking or spalling;
and
2.3.17.1.2.2 100% coverage of the joint coatings (other than mortar) with an approved Holiday Detector.
2.3.17.2 Hydrostatic Testing

2.3.17.2.1  Hydrostatic testing shall be performed in accordance with Section 8. All documentation referenced in
these guidelines is to be completed and submitted to the Engineer.

2.3.17.3 Deflection Testing of Flexible Water Transmission Mains

2.3.17.3.1 A mandrel, as defined below, shall be pulled through flexible pipe greater than or equal to 600 mm
diameter and less than 1200 mm diameter to demonstrate that the pipe deflection does not exceed the
maximum allowable in the applicable AWWA Standard or Manual.

2.3.17.3.1.1 If an alternative method of pipe deflection determination, such as an electronic gauging pig, is
proposed by the Contractor, the inspection method must be approved by EPCOR prior to
testing.

2.3.17.3.2  The device shall be pulled manually through the pipe 24 hours or more after the completion of backfilling
to surface for roadway subgrade, prior to the installation of main line valves and in conjunction with the
closed circuit television inspection.

2.3.17.3.3  The mandrel shall be cylindrical in shape and constructed with an odd number of evenly spaced arms or
prongs (a minimum of 9).

2.3.17.3.3.1 The minimum diameter of the circle scribed around the outside of the mandrel arms shall be
equal to the allowable computed deflected internal diameter minus 1.0 mm.

2.3.17.3.3.2 The contact length of the mandrel shall be measured between the points of contact on the
mandrel arm or between sets of prongs. This length shall not be less than that shown in Table
2.1

Table 2.1: Minimum contact length for mandrel testing

Nominal Pipe Diameter (mm) Minimum Contact Length (mm)
600 500
750 600
900 750
1050 850

2.3.17.3.4  The mandrel shall be checked with a Go/No-Go proving ring.
2.3.17.3.4.1 The proving ring shall have a diameter equal to the computed deflected diameter + 2 mm.
2.3.17.3.4.2 An acceptable mandrel shall not pass through the proving ring.
2.3.17.3.4.3 The proving ring shall be fabricated from 6 mm minimum thick steel.

2.3.17.3.5  Any section of pipe that does not allow the mandrel to pass shall be considered to have failed the
deflection test.

2.3.17.4 Inspection of Larger Diameter Pipes

2.3.17.4.1  For pipes 1200 mm diameter or larger, assist the Engineer in performing a physical walk-through
inspection to ensure all interior joints are satisfactorily completed and no visible damage to the pipe is
evident.

2.3.17.4.2  Vertical and horizontal measurements will be taken at mid-length of each pipe length to confirm that any
pipe deflections are less than the maximum allowed by the applicable AWWA Standard.

2.3.17.43  Areport will be prepared by the Engineer describing the observed pipe condition and discussing the
implications of the pipe measurements taken.

2.3.17.44  Colour photographs will be taken by the Engineer to show general pipe condition and any abnormalities
encountered.

2.3.17.4.5  All confined space entry safety procedures shall be observed.
2.3.17.4.6  Inspection must be carried out in clean and sanitary conditions.
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2.3.17.5 Televised Inspection
2.3.17.5.1  Inspections must be carried out in clean and sanitary conditions.

2.3.17.5.2  For television inspections of pipes 600 mm to 1050 mm diameter, the television camera used shall be
specifically designed and constructed for the purpose.

2.3.17.5.3  Lighting for the camera shall provide a clear picture of the entire periphery of the pipe.
2.3.17.5.4  The camera shall be operative in 100% humidity conditions.

2.3.17.5.5  The camera, television monitor and other components of the video system shall be capable of producing
picture quality to the satisfaction of EPCOR.

2.3.17.5.5.1 If unsatisfactory, equipment shall be removed and no payment will be made for that
inspection.

2.3.17.5.6  The camera shall be moved through the main at the main's spring line in either direction at a moderate
rate, stopping when necessary to permit proper documentation of the pipeline condition.

2.3.17.5.7  In no case will the television camera be pulled at a speed greater than 9 metres per minute.

2.3.17.5.8  Manual winches, power winches, television cable and powered rewinds or other devices that do not
obstruct the camera view or interfere with proper documentation of the pipe conditions shall be used to
move the camera through the water main.

2.3.17.5.9 If, during the inspection operation, the television camera will not pass through the entire section between
valves, the Contractor shall set up the equipment so that the inspection can be performed from the
opposite valve location.

2.3.17.5.9.1 If, again, the camera fails to pass through the entire section, the inspection shall be
considered complete and no additional inspection work will be required until the Contractor
corrects the problem.

2.3.17.5.10 Suitable means of communication shall be set up between the two ends of the section being inspected
to ensure good communications between members of the crew.

2.3.17.5.11 Measurement for location of defects shall be above ground by means of a meter device.
2.3.17.5.11.1 Marking on the cable or the like, which would require interpolation will not be allowed.

2.3.17.5.11.2 Accuracy of the distance meter shall be checked by use of a walking meter, roll-a-tape or
other suitable device to the satisfaction of EPCOR.

2.3.17.5.12 Disinfect equipment shall conform to AWWA Standards and to the satisfaction of the Engineer prior to
using it to inspect the water main.

2.3.17.5.13 Documentation of the televised inspection shall be as follows:
2.3.17.5.13.1 Television Inspection Logs:

2.3.17.5.131.1 Keep printed location records that clearly show the location of all pipe defects observed
during inspection;
2.3.17.5.13.1.2 Record other points of significance such as unusual conditions, broken pipe, presence of

scale and corrosion and other discernible features; and
2.3.17.5.13.1.3 Provide one copy of all records to EPCOR.

2.3.17.5.13.2 Photographs:
2.3.17.5.13.2.1 Take instant developing, standard-size or digital photographs of the television picture of
problems if so requested by EPCOR.

2.3.17.5.13.3 Video Recordings:

2.3.17.5.13.3.1 The purpose of video recording shall be to supply a visual and audio record of problem
areas of the mains that may be replayed.

2.3.17.5.13.3.2 The video recording shall be of an appropriate media format.

2.3.17.5.13.3.3 The practice of dubbing and mixing of video shall not be permitted.

2.3.17.5.13.34 The Engineer will only view the original unedited tapes.

2.3.17.5.13.3.5 Title to the video shall be with EPCOR and only the original (first generation) unedited
video shall be forwarded to EPCOR.

2.3.17.5.13.3.6 Video recording playback shall be at the same speed that it was recorded.

2.3.17.5.13.3.7 Colour, slow motion or stop-motion playback features may be supplied at the option of
the Contractor.
2.3.17.5.13.3.8 The Contractor shall have all video and necessary playback equipment readily

accessible for review by the Engineer during the project.



Water Distribution & Transmission
EPCSR Construction Standards
Section 2: Water Mains

Page 47 of 200
April 2021

2.3.18 CLEAN-UP

2.3.181
2.3.18.2
2.3.18.3
2.3.18.4

Remove all surplus materials and products when the work has been installed and finished.

Remove all Contractor's plant, equipment and temporary facilities.

Provide a final grading of all bare soil and gravel surfaces.

Flush and sweep all pavements, sidewalks, curbs and gutters clean of dirt and debris due to construction.

2.3.19 FLUSHING AND DISINFECTING
2.3.19.1  Perform flushing and disinfection in accordance with Section 8.
2.3.19.2 Submit completed copies of documentation referenced in the guidelines.
2.3.19.3 Flushing and disinfection procedures are to be reviewed with the EPCOR Water Inspector at the pre-construction
meeting.
2.3.19.4  Prior to flushing and disinfection of water mains, prepare a plan per Section 8.2.
2.3.19.5 Submit the plan to EPCOR with construction drawings and obtain approval prior to commencing flushing and
disinfection operations.
2.3.19.5.1  Obtain applicable permits.
2.3.19.6 At no time during flushing and disinfection operations should more than one boundary valve between the water
system under construction and adjacent water systems be open.
2.3.19.7 Do not dispose of water containing chlorine or volatile or waste materials, such as mineral spirits and paint
thinner, into any surface waterway or storm or sanitary sewer. All discharges must comply with all applicable Acts,
Regulations, Bylaws and Standards.
2.3.19.7.1  This requirement may be relaxed only if written approval to exceed the limit concerned, from the
authority having jurisdiction over the waterway or sewer, is provided to the Engineer.
2.3.20 SAMPLING
2.3.20.1 Perform sampling in accordance with Section 8.
2.3.20.2 Assist the Inspector in taking water samples for quality control testing purposes.
2.3.20.3 No more than 72 hours prior to putting a newly constructed water main into service, the following water quality
parameters must be measured and found to be within the limits specified in Table 2.2.
Table 2.2: Required water quality parameters for new water mains
PARAMETER VALUE UNIT
E.Coli (EC) Absence -
Total Coliform (TC) Absence }
Total Chlorine
Residual 10to 2.4 mg/L
pH 7.3t08.3 -
Turbidity 0to 3.0 NTU
Colour 0to 2.0 TCU
< 0.010 (GCDWQ
, MACs
V.O.C's for components) mg/L
Pipe Lubricant Negative -
Taste and Odour Inoffensive -
Negative Vs. Plant
UV Scan Water )
2.3.20.4 Should any of the above parameters be outside the limits shown in Table 2.2, notify EPCOR and obtain directions
for remedial action.
2.3.20.5 |If the first taste and odour sample fails, all subsequent flushing will be at the cost of the project proponent.
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2.3.21 TRAINING

2.3.211

23212

Provide training to EPCOR staff, as required, to ensure that operations and maintenance personnel are
adequately prepared to operate the system as installed.

Training is to be provided prior to the commissioning of the project.

2.3.22 OPERATION AND MAINTENANCE MANUALS

2.3.221

2.3.222

Provide operation and maintenance manuals for uncommon infrastructure, and water transmission mains or
appurtenances at the request of EPCOR.

Provide an organized compilation of operation and maintenance data including detailed technical information,
documents and records describing the operation and maintenance of individual products or systems as specified:

2.3.22.2.1 Gate valves and butterfly valves in chambers;

2.3.22.2.2  Air and vacuum release valves;

232223  Cathodic protection system;

2.3.22.24  Flushing and disinfection procedure;

2.3.22.2.5 Pressure reducing valves, flow control valves and/or backflow prevention valves.

2.3.22.3
2.3.224

2.3.225
2.3.226

2.3.22.7
2.3.22.8
2.3.22.9
2.3.22.10
2.3.22.1

Assemble, coordinate, bind and index required data into the operation and maintenance manual.

Submit 4 copies of the complete operation and maintenance manuals to EPCOR 2 weeks prior to application for
construction completion certificate for project.

Organize data into the same numerical order as the contract specifications.

For the manual, label each section with tabs protected with celluloid covers fastened to hard paper dividing
sheets.

Type lists and notes.

Drawings, diagrams and manufacturers literature must be legible.

Binders are to be vinyl, hard covered, 3 "D" rings, sized for 215 x 280 mm loose leaf paper, with a spine pocket.
Identify the contents of each binder on the spine.

Minimum binder requirements are shown in Table 2.3.

Table 2.3: Operation and Maintenance Manual Requirements

Binder Requirements:

= Cover sheet containing:
- The submission date;
- The project title, location, project number;
- The names and addresses of the Contractor and all subcontractors; and
- A Table of Contents of all binders.
= Warranties, guarantees.
= Copies of approvals and certificates.
o Data as specified in individual sections of the specifications.
s List of equipment including service depot.

= Nameplate information including equipment number, make, size,
capacity, model number and serial number.

o Parts list and availability.

o Installation details.

@ Operating instructions.

s Maintenance instructions for equipment.
= Maintenance instructions for finishes

2 = Separate and complete set of reviewed shop drawings and productdata.
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2.3.23 CONSTRUCTION COMPLETION INSPECTION
2.3.23.1 Boundary valves must be closed and secured until new water mains are accepted. Boundary valves may be
opened in accordance with Section 9 for the following construction activities:
2.3.23.1.1  Filling water-mains for wet-tapping of services;
2.3.23.1.2  Hydrostatic testing; and
2.3.23.1.3 Disinfection and subsequent flushing.

2.3.23.2 Request EPCOR to make an inspection when all installations have been completed and tested satisfactorily and
all cleanup has been completed. Set a time and date for the inspection.

2.3.23.3 Carry out the inspection. The Inspector shall make an agreed list of deficiencies and submit it to the Contractor.
EPCOR shall issue a construction completion certificate if there are no deficiencies.

2.3.23.4 Rectify the deficiencies listed on the agreed deficiency list resulting from the inspection. Request the Inspector to
make another inspection.

2.3.23.5 EPCOR shall issue a construction completion certificate when all deficiencies have been rectified.
2.3.24 PLACING WATER MAINS INTO SERVICE
2.3.241 Water mains must be commissioned as soon as reasonably possible after completion of construction. Comply
with all applicable requirements of Section 8 prior to placing a water main into service.

2.3.24.2 Coordinate with the EPCOR inspector to obtain approval from Transmission Operations prior to the
commissioning of water mains greater than 450 mm diameter.

2.3.24.3 Submit for approval a detailed written commissioning procedure outlining the following:
2.3.24.3.1  Sequence of boundary valve operation;

2.3.24.3.2  Water quality monitoring to be performed to ensure water quality in the existing water system is not
adversely affected by the commissioning;

232433 Dechlorination of water discharges; and

2.3.243.4  Any other activities necessary to ensure satisfactory commissioning of the water main.
2.3.24.4 Notify the EPCOR Inspector 24 hours in advance of putting a newly constructed water main into service.
2.3.24.5 Refer Section 9 for guidance on operating boundary valves.

2.3.24.6 Maintain a watch for the event of a break in the new main to ensure that service in the surrounding areas will not
be unduly interrupted.

2.3.24.7 Standby and be prepared to perform any necessary sampling in the event that water quality concerns arise.

END OF SECTION



Construction Standards

Section 3
Water Valves

April 2021




Page 51 of 200
Water Distribution & Transmission April 2021
EPCSR Construction Standards
Section 3: Water Valves

3.1 GENERAL
3.1.1 SCOPE
3.1.1.1 This section refers to:
3.1.1.1.1 Buried Gate valves 100 mm to 1200 mm in diameter;

3.1.1.1.2 Gate valves in valve chambers;
3.1.1.1.3 Buried Tapping valves;

3.1.1.1.4 Buried Butterfly valves;
3.1.1.1.5 Butterfly valves in chambers; and
3.1.1.1.6 Check valves, air relief valves, flow control valves, pressure reducing valves and backflow preventers.

3.1.2 PRODUCT ACCEPTANCE
3.1.2.1 All water main valves shall be certified to NSF Standards 14 and 61 as acceptable for drinking water system
components.
3.1.2.2  Products are specified to be in accordance with a recognized standard such as AWWA, CSA, ASTM or ANSI.
3.1.2.3  Determining that a product complies with a standard requires:

3.1.2.3.1 Certification from the supplier or manufacturer to the effect that the product does meet the standard;
and/or

3.1.23.2 Testing in accordance with a recognized procedure such as the appropriate ASTM Standard.

3.1.2.4  Ingeneral, EPCOR will accept certification, if available, while reserving the right to call for additional testing as
necessary without incurring extra costs to EPCOR or the City.

3.1.2.5  Alist of materials approved for use in the water distribution system is included as Section 11. In making this
determination, EPCOR is not strictly bound by the specified standards, but instead exercises judgement in the
best interests of the City of Edmonton in conjunction with EPCOR’s specific requirements. Unless prior written
approval is obtained, only materials that appear on this list shall be supplied.

3.1.26  Unless otherwise designated, all specification and standard references shall refer to the latest edition.
3.1.3 STANDARDS

3.1.3.1 Valves and appurtenances shall conform to the following standards:
3.1.3.1.1 ANSI B16.1 — Gray Iron Pipe Flanges and Flanged Fittings

3.1.3.1.2 ASSE 1013 — Reduced Pressure Principle Backflow Preventers and Reduced Pressure Principle Fire
Protection Backflow Preventers

3.1.3.1.3 ASTM A48 — Standard Specification for Gray Iron Castings
3.13.14 ASTM A126 — Standard Specification for Gray Iron Castings for Valves, Flanges, and Pipe Fittings

3.1.3.1.5 ASTM A240 — Standard Specification for Chromium and Chromium-Nickel Stainless Steel Plate, Sheet,
and Strip for Pressure Vessels for General Applications

3.1.3.1.6 ASTM A536 — Standard Specification for Ductile Iron Castings
3.1.3.1.7 ASTM B148 — Standard Specification for Aluminum-Bronze Sand Castings

3.1.3.1.8 AWWA C207 — Steel Pipe Flanges for Waterworks Service — Sizes 4 In. Through 144 In. (100 mm
Through 3600 mm)

3.1.3.1.9 AWWA C500 — Metal Seated Gate Valves for Water Supply Service
3.1.3.1.10  AWWA C504 — Rubber-Seated Butterfly Valves, 3 In. (75 mm) Through 72 In. (1,800 mm)

3.1.3.1.11  AWWA C508 — Swing Check Valves for Waterworks Service, 2-In. Through 24-In. (50-mm through 600-
mm) NPS

3.1.3.1.12 AWWA C509 - Resilient Seated Gate Valves for Water Supply Service

3.1.3.1.13  AWWA C510 — Double Check Valve Backflow Prevention Assembly

3.1.3.1.14  AWWA C511 — Reduced-Pressure Principle Backflow Prevention Assembly

3.1.3.1.15 AWWA C512 — Air Release, Air/Vacuum, and Combination Air Valves for Waterworks Service
3.1.3.1.16 AWWA C515 — Reduced-Wall, Resilient-Seated Gate Valves for Water Supply Service
3.1.3.1.17 AWWA C550 - Protective Epoxy Interior Coatings for Valves and Hydrants

3.1.3.1.18  CSA A23.2 — Test Methods and Standard Practices for Concrete
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3.1.3.1.19  CSA B64 — Selection and Installation of Backflow Preventers / Maintenance and Field Testing of
Backflow Preventers

3.1.3.1.20  AWWA Canadian Cross Connection Control Manual

3.1.3.1.21  National Sanitation Foundation (NSF) Standard 14 — Plastics Piping System Components and Related
Materials

3.1.3.1.22  National Sanitation Foundation (NSF) Standard 61 — Drinking Water System Components - Health
Effects

3.1.3.1.23  Volume 3: Drainage, Section 03310 - Concrete for Water and Drainage Structures

3.1.3.2  All products shall be installed in accordance with the recommended installation procedures provided by the
manufacturer.

3.2 PRODUCTS

3.21  GATE VALVES

3.2.1.1 Direct-Bury Gate Valves

3.2.1.
3.2.1.
3.2.1.

3.2.1.

3.2.1.
3.2.1.
3.2.1.
3.2.1.
3.2.1.
3.2.1.
3.2.1.

3.2.1.

3.2.1.

3.2.1.

3.2.1.
3.2.1.

1.1
1.2
1.3

1.4

1.5
1.6
1.7
1.8
1.9
1.10
1.11

1.12

1.13

1.14

1.15
1.16

Use only for pipes 100 mm to 1200 mm in diameter.
Use a valve size equal to the pipe size, or as directed on the approved construction drawings.

Sizes 100 mm to 400 mm: bell ends, single ring gasket, and push-on joints for connecting to ductile iron
or PVC pipe (C.1.O.D.).

Sizes 450 mm to 1200 mm: mechanical joints (MJ), single ring gasket, for connecting to ductile iron or
PVC pipe (C.I.O.D.).

Conform to AWWA C500, C509 or C515; non-rising stem.

For blow-offs, valves to be flanged to AWWA C207, Class D.

All external nuts and bolts to be Type 304 stainless steel or better.

Provide a 50 mm square operating nut; that turns clockwise to close.

Provide "O" Ring seals for the valve stem.

Valve stem is to be Type 304 stainless steel or grade B, C, D, or E bronze as per AWWA C5009.

Provide Type B (Screw Type) valve casing set with plug in accordance with Drawings WA-003-001 to
WA-003-005.

Provide Type B (Screw Type) middle extension for valves with depths in excess of 3.0 meters from top
of operating nut to surface grade of valve box.

Castings are to have no cracks, gas holes or flaws. Surfaces shall be reasonably smooth with no burnt
on sand. Casting runners, risers and fins shall be removed.

Castings shall be true to pattern, and within industry standard dimensional tolerances with no excessive
shrinkage or deformity.

Gray iron castings shall conform to ASTM A48, Class 30B.
Ductile iron castings (plugs and bonnets) shall conform to ASTM A536, grade 60-40-18.

3212 Gate Valves in Chambers

3.2.1.2.1 Use only for valves 450 mm to 1500 mm diameter.

32.1.2.2 Match valve size to main pipe size.

3.2.1.2.3 Conform to AWWA C500, C509 or C515; non-rising stem, 50 mm square operating nut with hand wheel,
turning clock-wise to close, horizontal setting, bevel gears and positionindicator.

32124 Flanged ends to be in accordance with AWWA C207, Class D.

3.2.1.2.5 Valve stem is to be Type 304 stainless steel or grade B, C, D, or E bronze as per AWWA C509.

32.1.2.6 Provide "O" Ring seals for the valve stem.

3.2.1.2.7 Provide a by-pass and a gate valve to equalize pressure upon opening and closing the main valve. By-
pass valves shall conform to AWWA C500.

32128 Where required, provide Type B screw type valve casing in accordance with Drawings WA-003-001 to
WA-003-005.

3.2.1.2.9 Provide shop drawings and test data sheets.

3.21.3  Tapping Valves
3.2.1.3.1 Conform to Section 3.2.1.1 or Section 3.4.1.2 depending on the application.
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32132
32133

32211
32212
32213
32214
32215

32216

32217

32218

32219

32221
32222

32223
32224

32225

32226

32227

Inlet ends are to be in accordance with AWWA C207, Class D.
Outlet joints are to be as specified on the drawings.

3.2.2 BUTTERFLY VALVES
3.2.21 Direct-Bury Butterfly Valves

Use only for valve sizes 450 mm diameter and larger.

Match valve size to main pipe size.
Short body flanged, wafer, or fully lugged conforming to AWWA C504, class 150B.
Body and disc shall be cast iron, with rubber seat or an approved equal.

Provide "O" ring shaft seals in a removable corrosion resistant recess to allow seals to be replaced
without removing the valve shaft.

Provide a manual geared or travelling nut buried service actuator conforming to AWWA C504, turning
clock-wise to close with the following:

3.22.16.1

3.2.2.1.6.2
3.2.2.1.6.3
3.2.2.164
3.2.2.1.6.5

An actuator name plate mounted directly on the actuator indicating the actuator manufacturer,
year of manufacture and model number;

A 50 mm square operating nut on top of the actuator;

A Type 304 stainless steel actuator input shaft; and

Actuator to transmit required valve opening and closing torque at an input torque of 100 Ib-ft.
Actuator to be third party certified for conformance to AWWA C504.

Provide a Type B Screw Type valve casing set with a plug in accordance with Drawings WA-003-001 to
WA-003-005.

Provide Type B (Screw Type) middle extension for valves with depths in excess of 3.0 meters from top
of operating nut to surface grade of valve box.

Provide shop drawings of the valve and installation.
3.2.2.2  Butterfly Valves in Chambers

Use only for valve sizes 450 mm diameter and larger.

Match valve size to main pipe size.

Short-body flanged or wafer type conforming to AWWA C504, class 150B.
Body and disc of cast iron, with rubber seat or an approved equivalent.

Provide "O" ring shaft seals in a removable corrosion resistant recess to allow seals to be replaced
without removing the valve shaft.

Provide a manual geared or travelling nut actuator conforming to AWWA C504, 90% grease packed
turning clock-wise to close, with the following:

3.2.2.26.1

3.2.2.2.6.2
3.2.2.2.6.3
3.2.2.26.4
3.2.2.2.6.5

3.2.2.2.6.6
3.2.2.2.6.7

3.2.3 CHECK VALVES
3.2.3.1 Swing Check Valves

3.23.1.1
323112
32313
32314
32315

An actuator name plate mounted directly on the actuator indicating actuator manufacturer,
year of manufacture and model number;

A horizontal hand wheel on a 50 mm square operating nut, on the top of the actuator;
A valve position indicator facing upward,;
A Type 304 stainless steel actuator input shaft;

Actuator to transmit required valve opening and closing torque at an input torque of 100 ft-Ib;
and

Actuator to be third party certified for conformance to AWWA C504.

Provide a Type B Screw Type valve casing set with a plug in accordance with Drawings WA-
003-001 to WA-003-005.

Provide shop drawings and test sheets of the valve and installation.

Do not use for pipes larger than 300 mm.
Conform to AWWA C508.

Cast iron body with bronze trimmed cast iron disc.
Flanged end to ANSI B16.1 (flat faced).

Bronze seat rings.
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3.24

32316

3.23.1.7
3.23.1.8

Valve shall have bolted cover, with an outside lever and adjustable spring assembly if designated on the
drawings.

Stainless steel shaft with double "O" rings and grease fittings at each end of shaft.
Minimum 1035 kPa working pressure.

3.2.3.2  Slanting disc check valves

32321
32322
32323
32324
32325
32326
32327
32328
32329
3.2.3.2.10

Do not use for pipes 300 mm and under.

Cast iron body ASTM A126 Grade B.

Flanged ends (flat faced) to ANSI B16.1.

Ductile iron disc to ASTM A536.

Bronze seat ring and disc ring.

Stainless steel pivot pins to ASTM T303.

Stainless steel pivot pin bushing.

Valve position indicator with micro switch and mounting bracket.
Bottom mounted buffer for controlled closing.

Minimum 1035 kPa working pressure.

3.2.3.3 Double Door Check Valves

323301
32332
32333
32334
32335
32336
32337
32338

Cast iron body to ASTM A126.

Gates aluminum bronze to ASTM B148 Grade B.
Stainless steel spring — type 316.

Stainless steel stop pin.

Mount between ANSI 125# flanges.

Wafer or threaded lug type.

Valve seat Buna N.

Minimum 1035 kPa working pressure.

3234 Silent Check Valves

32341
32342
32343
32344
32345
32346
32347
3.2.3.48
32349 -

Wafer style or globe type.

Cast iron ASTM A126 Grade B body.
Bronze trim.

Stainless steel spring — type 316.
Valve seat Buna N.

Replaceable seat and plug.

Suitable for horizontal or vertical flow.
Mount between ANSI 125 # flanges.
Minimum 1035 kPa working pressure.

3.2.3.5 Rubber Flapper Check Valves

323501
32352
32353
32354
32355

AIR VALVES

Cast iron body.

Rubber lined, Buna N flapper.
Replaceable flapper with top cover plate.
O-ring seating.

Minimum 1035 kPa working pressure.

3.2.41 Automatic Air Release Valves

3.24.1.1
32412
32413
32414
32415
32416

Conform to AWWA C512.

Single lever type.

Cast iron body.

Stainless steel float and other internal parts.
Threaded inlet.

Minimum 1035 kPa working pressure.
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3.2.5

3.2.6

3.2.7

32417 Except where specified otherwise.
3.24.2  Automatic Air and Vacuum Valves
3.242.1 Conform to AWWA C512.
32422 Cast iron body.
32423 Stainless steel float, ASTM A240.
32424 Stainless steel guide shaft and bushing.
32425 Flanged inlet and outlet to ANSI B16.1 Class 125 for valves 100 mm and larger.
32426 Screwed inlet and outlet for valves 80 mm and smaller.
32427 Sizes 80 mm and smaller to be equipped with a stainless steel diffuser screen.
32428 Minimum 1035 kPa working pressure.
32429 Except where specified otherwise.
3.2.4.3  Automatic Combination Air Valves
3.2.43.1 Conform to AWWA C512.
32432 Cast iron body, cover and lever frame.
32433 Stainless steel float.
32434 Buna N seat.
32435 Inlets up to 100 mm in diameter are to be threaded.
32436 Inlets 100 to 200 mm in diameter are to be flanged to ANSI B16.1 Class 125.
32437 Outlet to be plain with hood, threaded or flanged as shown.
32438 Single or duplex body design, as indicated on the drawings.
32439 Sizes 100 mm and larger to be equipped with an anti-slam device (surge check) mounted under
combination air valve.
3.2.43.10  Minimum 1035 kPa working pressure.
3.24.4 Manual Air Valves
32441 Use full port gate valves with non-rising stem. Use 50 mm valves unless specified otherwise.
32442 All stainless steel and/or bronze construction suitable for 1035 kPa operating pressure.
32443 Provide threaded cap or plug or blank flange on each valve.
32444 Refer to Drawings WA-003-014 to WA-003-018.
FLOW CONTROL VALVES
3.25.1 Provide a diaphragm type, in globe or angle pattern.
3.2.5.2  Valve body shall be cast iron, with bronze trim.
3.2.5.3  The diaphragm shall be fully supported.
3.2.5.4  Provide an "O" ring seat seal on main valve.
3.2.5.5 Flow shall be measured by an orifice in the inlet flange, and modulation shall be achieved by a single adjustment
pilot valve.
3.2.5.6  Provide a strainer and needle valve on pilot inlet lines.
PRESSURE REDUCING VALVES
3.26.1 Diaphragm type: single diaphragm for up to 200 mm valves and double diaphragm for 250 mm valves and larger.
3.2.6.2  Hydraulically operated.
3.26.3  Pilot controlled.
3.2.6.4  Globe style.
3.2.6.5 Flanged cast iron body to ANSI B16.1, Class 125.
3.26.6  Type 304 stainless steel seat and stem.
BACKFLOW PREVENTERS
3.2.7.1 Premises isolation backflow preventers are mandatory on all fire protection supply piping, domestic water service
supply piping, and irrigation water services supply piping in commercial, industrial, and multi-residential buildings.
3.2.7.2  Backflow preventers shall be selected and installed in accordance with CSA B64.10.
3.2.7.3  Double check valve assemblies shall consist of two force-loaded independently acting check valves.
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3.2.7.4  Areduced-pressure principle backflow preventer shall have an independently acting hydraulic dependent relief
valve, situated in a chamber between two independently acting check valves.

3.2.7.4.1 The intermediate chamber pressure shall always be lower than the supply pressure when there is a
positive pressure on the supply side.

3.2.7.5  Allinternal metal parts included in the check assemblies shall be of Series 300 stainless steel, and shall not
contain any dissimilar metals.

3276 Elastomeric seat disc must be reversible, seat rings shall be B-61 bronze or Series 300 stainless steel, affixed to
the valve bodies incorporating an "O" ring seal to facilitate ease of field removal and replacement.

3.2.7.7  The check assembly shall be guided at the seat ring and at the cover by replaceable non-corrosive bushings to
assure positive check seating.

3.2.7.8  Head loss through a double check valve assembly shall not exceed that indicated in CSA B64.5.
3.2.7.9  Head loss through a reduced-pressure principle backflow preventer shall not exceed that indicated in CSA B64.4.

3.2.7.9.1 The reduced-pressure relief port shall discharge water from the intermediate chamber as indicated in
CSA B64.4.

3.2.7.10 Flow curves shall be documented by independent laboratory testing.

3.2.7.11 Valve bodies and cover shall be manufactured of ductile iron ASTM A536, Grade 65-45-12 and shall be designed
to withstand a 10-1 safety factor over rated cold water working pressure.

3.2.7.12 Ductile iron bodies shall be flanged ANSI B16.1 Class 125 and epoxy coated internally 10-20 mils and prime
coated externally.

3.2.7.13 The assembly shall include flanged, full port resilient wedge shut-off valves or 1/4 turn, full port, resilient seated,
bronze ball shut-off valves and four vandal resistant full port ball valve test cocks.

3.2.7.14 Assemblies must be factory assembled and backflow tested.

3.2.7.15 All assemblies shall be constructed so all internal parts, including seat rings, can be serviced without removing
the device from the line.

3.2.7.16 Assemblies shall be rated 0 to 1035 kPa.

3.2.7.17 Assemblies intended for cold water service shall operate between 1°C and 45°C and assemblies intended for hot
water service shall operate between 1°C and 82°C.

3.2.7.18 Double check valve assemblies shall meet or exceed requirements of CSA B64.5, ASSE Standard 1013, AWWA
Standard C510, and the AWWA Canadian Cross Connection Control Manual.

3.2.7.19 Reduced-pressure principle backflow preventers shall meet or exceed requirements of CSA B64.4, ASSE
Standard 1013, AWWA Standard C511, and the AWWA Canadian Cross Connection Control Manual.

3.2.7.20 Backflow preventers used in fire systems shall also be Underwriters Laboratories of Canada (ULC) approved.

3.3 EXECUTION

3.3.1

INSPECTION OF MATERIAL BEFORE INSTALLATION
3.3.1.1 Before unloading, inspect the general condition of load for adequacy of packing and bracing, any signs of shifting,
and any signs of damage to materials.

33.1.1.1 Where the load has shifted badly and material appears significantly damaged, reject the entire load.
3.3.1.2  While unloading check each valve for:

3.3.1.2.1 The required manufacturer’'s markings;

3.3.1.2.2 The mark of the manufacturer’s testing agency;

3.3.1.2.3 Damage to joint ends or surfaces;

33124 Damage to coating or lining; and

33.1.25 Other visually apparent damage.

3.3.1.3  If EPCOR is supplying the materials, note all damage and defects in writing and submit a copy of the receiving
inspection report to the EPCOR Inspector.

3.3.1.3.1 EPCOR or EPCOR’s supplier will replace rejected materials.

33.1.3.2 Unless the piece is rejected entirely, damage and defects discovered at the time of receiving shall be
repaired by the Contractor.

33.1.33 All materials, once accepted by the Contractor, become the responsibility of the Contractor until EPCOR
accepts theinstallation.
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3.3.2

3.3.1.4  If the Contractor is supplying the materials, note all damage and defects in writing and submit a copy of the
receiving inspection report to the EPCOR Inspector.

33.1.4.1 Repair damages or defects, and replace rejects.

3.3.1.5  The Contractor shall maintain a continuous file of all receiving inspection reports at the job-site, accessible for
review by EPCOR.

3.3.1.6  The Contractor is responsible for:
3.3.1.6.1 The safe storage of materials after delivery and before installation; and
3.3.1.6.2 Handling and transporting between the storage site and the final location.

3.3.1.7  Valves shall be kept drained and stored before installation in a manner protecting them from damage due to
freezing of trapped water.

3.3.1.8  Prior to installation, valves shall be stored in a manner that protects them from damage from the environment in
which they are stored.

3.3.1.9  Manufacturer's recommendations for valve storage shall be adhered to.

3.3.1.10 Visually inspect all joint ends and surfaces for damage or defects immediately before installation and reject and
remove any unacceptable valves from site.

SETTING VALVES

3.3.21 Install valves at the locations designated; support all valves on concrete blocks or as designated on the approved
construction drawings.

3.3.2.2  Construct concrete thrust blocks to be installed in conformance with Drawings WA-002-002, WA-002-007, WA-
002-008a, WA-002-008b, WA-003-008 and WA-004-001 or as shown on the approved construction drawings.

33221 Ensure interface between concrete thrust block and pipe/fittings is constructed in accordance with the
pipeffitting’s manufacturer's recommendations and requirements.

3.3.2.3 Install valves and valve casings in accordance with Drawings WA-003-001 to WA-003-005, WA-003-008, WA-
004-001 and WA-004-003.

3.3.23.1 Ensure that valve casing cannot transmit loading to the valve or water main.

33232 Install valve casing plumb.

33233 Do not cause valve casing to move out of plumb or out of position while placing and compacting backfill.
3.3.2.4  Depth of operating nut must be between 1.8 to 2.5 meters to surface grade.

33.24.1 Use valve stem risers (extensions) with stone catcher flange, as required.
3.3.2.5  Valve casings must be set to finished grade as shown in Table 3.1.

Table 3.1: Acceptable depth of valve casing at finished grade

Location Depth Below Finished Grade (mm) Acceptable Depth at Final Inspection (mm)
Paved Surfaces 0-15 0-15
Sidewalks 0-5 0-5
Boulevards 5-10 0-15

3.3.2.6  For valves that require valve stem risers to be installed:
3.3.2.6.1 Valve stem risers must be rated to 1000 Ib-ft of torque (1356 Nm).
33.26.2 Valve stem risers must be installed at the bottom of the casing.

33.2.6.3 Valve stem risers must be installed to raise the overall height of the top of operating nut to greater than
2.5 m but less than 1.8 m in depth.

332064 Valve stem risers must be constructed out of stainless steel components.
3.3.2.6.4.1 A brass or stainless steel rod for anchoring the components together must be provided.
3.3.2.7  For valves that are installed in concrete (e.g. sidewalks, etc.), install in accordance with Drawing WA-003-019.

3.3.2.8  Valve bonnets to be installed such that the top of bonnet is a minimum of 100 mm above the top of the valve nut
in accordance with Drawing WA-003-007.
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3.33

3.34

3.35

3.3.6

VALVES IN CONCRETE CHAMBERS

3.3.3.1 Unless cast-in-place concrete construction is specifically requested, install standard pre-cast concrete manholes
or chambers as detailed on the drawings. Refer to Section 13.

3.3.3.2  Provide removable top slab with lifting hooks.

3.3.3.3  Pipe work and valves are to be anchored as shown on the drawings and supported to prevent movement due to
valve closure.

3.3.3.4  Incorporate flexible couplings in the pipe work as designated on the drawings.
3.334.1 Couplings or flange adapters to have epoxy coating and painted carbon steel nuts and bolts.
3.3.3.5  Waterproof exterior of chambers with XYPEX or an approved equal.

3.3.3.6  Insulate chambers to a minimum depth of 2.0 m below final grade using spray applied foam insulation or as
indicated on the drawings.

3.3.3.7  The pipe shall be adequately supported within the chamber utilizing adjustable galvanized pipe supports, or as
indicated on the drawings.

3.3.3.8  Manhole covers shall have the markings "WATER" cast into the cover for easy identification.
3.3.3.8.1 Lettering shall be a minimum of 25 mm in height.
INSPECTION OF VALVE CASINGS AND SERVICE BOXES
3.3.4.1 Upon completion of backfill and surface restoration, check all valve casings and service boxes, to determine that
they are plumb, straight, not broken and at proper grade level, and free of debris.

3.3.4.2 Insert a valve key to check that unobstructed connection to the operating nut can be made and that top of
operating nut does not exceed 2.5 m and is not less than 1.8 m in depth.

3.34.2.1 Operate all valves on and then off again to check for free rotation and smooth operation.
33422 Rectify any unacceptable aspects of the installations.

3.3.4.3 Install valve stoppers as specified on the approved engineering drawings.

3.34.4  Request a final inspection by EPCOR.

INSPECTION OF CONCRETE STRUCTURES

3.3.56.1 Refer to Section 13.
3.3.56.2 Request EPCOR to make inspections of the following items:
3.3.5.2.1 The ground immediately before formwork or steel is placed,;
33522 The formwork and reinforcing steel immediately before pouring concrete;
33523 The concrete finish before applying curing compound, sealer, or insulation; and
33524 The construction joints before adjacent concrete is poured.
3.3.6.3  Perform concrete sampling according to Section 13.
3.3.53.1 Prepare a written report and submit a signed copy to EPCOR within 24 hours of testing the sample.

33532 If sampling shows the concrete does not meet the required specifications, reject the load and remove it
from the site.

33533 If the strength of concrete test samples is below that which is specified, EPCOR may order the portion of
the work represented by the sample to be removed and replaced.

INSPECTION OF PRECAST CONCRETE INSTALLATIONS

3.3.6.1 Arrange for EPCOR to inspect the excavated ground prior to placing bedding.
3.3.6.2  Check sufficient depth of bedding has been laid before setting base unit into position.
3.3.6.3  Check alignment and seal between units.

END OF SECTION
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4.1 GENERAL

41.1

41.2

SCOPE

41.11 This section refers to fire hydrants.

PRODUCT ACCEPTANCE

4.1.21 All water main piping and lining shall be certified to NSF Standards 14 and 61 as acceptable for drinking water
system components.

4122 Products are specified to be in accordance with a recognized standard such as AWWA, CSA, ASTM or ANSI.

4.1.2.3  Determining that a product complies with a standard requires:

4.1.2.3.1 Certification from the supplier or manufacturer to the effect that the product does meet the standard;
and/or

41232 Testing in accordance with a recognized procedure such as the appropriate ASTM Standard.

4.1.2.4 In general, EPCOR will accept certification, if available, while reserving the right to call for additional testing as
necessary without incurring extra costs to EPCOR or the City.

4.1.2.5  Alist of materials approved for use in the water distribution system is included in Section 11.

4.1.2.5.1 In making this determination, EPCOR is not strictly bound by the specified standards, but instead
exercises judgement in the best interests of the City of Edmonton in conjunction with EPCOR’s specific
requirements.

4.1.2.5.2 Unless prior written approval is obtained all material supplied shall be included on this list.
4.1.2.6  Unless otherwise designated, all specification and standard references shall refer to the latest edition.
4.1.2.7  Fire Hydrants and appurtenances shall conform to the following standards and guidelines:

4.1.2.7.1 AWWA C502 — Dry-Barrel Fire Hydrants

4.1.2.7.2 AWWA C550 — Protective Interior Coatings for Valves and Hydrants

4.1.2.7.3 AWWA M17 — Installation, Field Testing and Maintenance of Fire Hydrants

41274 NFPA 291 — Recommended Practice for Fire Flow Testing and Marking of Hydrants

4.2 PRODUCTS

421

FIRE HYDRANTS

4.2.1.1 Provide dry barrel hydrants that conform to AWWA C502.

42.1.1.1 Hydrants shall have a centre operating stem and shall be a traffic model, with a breakable ground flange
and a breakable stem coupling.

42.1.1.2 Nozzle section must be able to rotate 360 degrees.

4.21.2  Provide compression type hydrants, which close with the line pressure, complete with bottom connection and drip
valve.

4.21.3  The barrel of the hydrant shall be a minimum of 150 mm inside diameter in two flanged sections with the upper
section being 300 mm in length and terminating at the ground flange, 50 mm above ground level.

4.21.4  The lower section of the hydrant is to be of sufficient length to provide a minimum of 2.59 m from ground surface
to the invert of the inlet pipe.

4.2.1.5 Hydrant flanges are to have a minimum of 4 bolts.

4.21.6  The hydrant head is to have one 4.5” pumper connection and two 2.5” nozzle connections at least 415 mm above
the ground flange; nozzle connections must be at 90 degrees on each side of the pumper connection.

4.21.7  Pumper and nozzle connections are to be provided with caps, without chains or cables.

4.21.8  The valve stem in the hydrant head is to have "O" ring seals and to be equipped with a thrust bearing.
4.21.9  Lubrication, where required, to be applied by regular automotive style greasegun.

4.2.1.10 Hydrant connections shall have threads conforming to Table 4.1.

Table 4.1: Hydrant Connection Thread Requirements

Requirement Pumper Nozzles
Nominal Size 114.3 mm (4 %") 63.5 mm (2 %)
Thread Designation 4.5 — ANH* AMA**
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*NH - American National Fire Protection hose connection screw threads
*AMA - Alberta Mutual Aid thread.

4.2.1.11 Pumper and nozzle caps are to be threaded into the hydrant head, rather than leaded in, unless a positive locking
device is provided to prevent blow-out of the caps.

4.2.1.12 The operating nut on the hydrant valve stem and on the pumper and nozzle caps shall be 3 sided, each side
being an arc, with 1.5” between points (chord length) and 1.5” radius.

4.2.1.13 The hydrant valve, pumper and nozzle caps shall open counter-clockwise.
4.2.1.14  All external nuts and bolts, excluding ground flange, are to be Type 304 stainless steel or better.

4.2.1.15 Provide a bottom connection flanged to the barrel, with a single gasket, push-on type joint for ductile iron or PVC
pipe, 150 mm diameter only (cast iron outside diameter), complete with harnessing lugs.

4.2.1.16 Internal Paint
4.2.1.16.1  Hydrant body (internal top section) is to be painted to AWWA C502 and AWWA C550.
4.2.1.16.2  Alternatively internal surfaces may be left bare.
4.21.17 External Paint
4.2.1.17.1  Hydrant body (external top section) is to be painted to AWWA C502 - yellow or the following:
4.2.1.17.1.1 Primer — Benjamin Moore Industrial Maintenance Universal Metal Primer, White, or equivalent
4.2.1::17.1.2 Surface Coat — Benjamin Moore Alkyd Enamel Yellow, or approved equal, 1 coat.

4.2.1.17.2  Hydrant dome, both 2.5" nozzle caps, and 4.5" pumper cap are to be painted using Benjamin Moore
Industrial Maintenance Rapid Dry Gloss Alkyd Enamel or an approved equal in accordance with NFPA
291 standards, as shown in Table 4.2.

4.2.1.17.3  Hydrant numbers to be painted on back of hydrant in black or safety blue at least 300 mm above the
ground flange, preferably directly behind the 4.5" pumper cap.

4.2.1.17.3.1 Fontto be 50 mm Arial.

4.2.1.174  Location of hydrant control valve is to be marked on hydrant showing distance of control valve from
hydrant in meters (e.g. 2.5).

4.2.1.17.4.1 Markings to be in direct alignment with valve.

4.2.1.17.4.2 Control valve location number is to be marked at 250 mm above ground flange or higher, font
to be 50 mm Arial.

Table 4.2: Hydrant paint colours

Ug)g’dpr;nt Flow Capafll';y Dome, Pumper and Nozzle Cap Colour
1500 or greater 95 or greater Benjamin Moore Safety Blue or Approved Equal
1000 - 1500 60 — 95 Benjamin Moore Safety Green or Approved Equal
500 — 1000 30 -60 Benjamin Moore Safety Orange or Approved Equal
<500 <30 Benjamin Moore Safety Red or Approved Equal

4.3 EXECUTION
4.3.1 INSPECTION OF MATERIAL BEFORE INSTALLATION

4.3.11 Before unloading, inspect the general condition of load for adequacy of packing and bracing, any signs of shifting
and any signs of damage to materials; where the load has shifted badly and material appears significantly
damaged, reject the entire load.

4.3.1.2  While unloading check each hydrant for:
4.3.1.2.1 The required manufacturer’s markings;
43122 The mark of the manufacturer’s testing agency;
43,123 Damage to joint ends or surfaces;
43.1.24 Damage to coating or lining; and
43.1.2.5 Other visually apparent damage.
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4.31.3 If EPCOR is supplying the materials, note all damage and defects in writing and submit a copy of the receiving
inspection report to EPCOR.

4.3.1.3.1 EPCOR or EPCOR’s supplier will replace rejected materials.

4.3.1.3.2 Unless the piece is rejected entirely, the Contractor shall repair damage and defects discovered at the
time of receiving.

43,133 All materials, once accepted by the Contractor, become the responsibility of the Contractor until EPCOR
accepts the installation.

4.3.1.4  If the Contractor is supplying the materials, note all damage and defects in writing and submit a copy of the
receiving inspection report to EPCOR.

4.3.14.1 Repair damages or defects and replace rejects.

4.3.1.5 The Contractor shall maintain a continuous file of all receiving inspection reports at the job site, to be accessible
for review by EPCOR.

4.31.6  The Contractor is responsible for the safe storage of materials after delivery and before installation and for
handling and transportation between the storage site and the final location.

4.3.1.7  Hydrants shall be kept drained and stored before installation in a manner protecting them from damage due to
freezing of trapped water.

4.3.1.8  Prior to installation, hydrants shall be stored in a manner that protects them from damage from the environment in
which they are stored.

4.3.1.9  Manufacturer's recommendations for hydrant storage shall be adhered to.
4.3.1.10 Visually inspect all joint ends and surfaces for damage or defects immediately before installation and reject and
remove any unacceptable hydrants from site.
4.3.2  INSTALLING HYDRANTS

4.3.21 Install hydrants at the locations designated.
4.3.2.2  Support hydrant base on treated fir blocks or as designated on the construction drawings.

4.3.2.3  Construct concrete thrust blocks in conformance with Drawings WA-002-002, WA-002-007, WA-002-008a, WA-
002-008b, and WA-004-001 or as shown on the construction drawings.

4.3.2.3.1 Ensure interface between concrete thrust block and pipe/fittings is constructed in accordance with the
pipe/fitting’s manufacturer’'s recommendations and requirements.

4.3.2.4 Install hydrants in accordance with Drawings WA-004-001 and AWWA M17.
4.3.2.5 Install protection posts in accordance with Drawing WA-004-003 as needed.

4.3.26  Provide a minimum of 0.3 m® of washed gravel media (25 mm nominal single size washed rock) to allow
unobstructed draining of the hydrant.

4.3.2.6.1 Washed gravel media is to be covered with polythene sheet, minimum 0.15 mm (6 mils) thick, to
prevent infiltration of backfill materials.

4.3.2.7  All nonstandard depth of bury installations require approval from EPCOR Water Services.
4.3.2.8 Install hydrant plumb, with ground flange horizontal and true.

4.3.238.1 Do not cause the hydrant to move out of plumb or out of position while placing and compacting backfill.
4.3.29  Where the water table is above the hydrant drain, the hydrant drain ports may require plugging.
4.3.29.1 These hydrants must be clearly identified on the engineering drawings and as-built submission.

4.3.29.2 Hydrants with plugged drain ports must be pumped free of standing water after each use.
43293 Hydrant drain ports shall be plugged with approved internal plugs as per manufacturer’s specifications.

4.3.2.10 Where specifically designated on the drawings or as directed by EPCOR, provide a joint harness consisting of tie
rods and clamps.

4.3.2.11 Install Hydrant Disks as specified on the approved engineering drawings.
4.3.2.12 For hydrants that are installed in concrete (e.g. sidewalks), install in accordance with Detail WA-003-019.

4.4 PROTECTION DURING ADJACENT CONSTRUCTION
44.1 Hording shall be installed per Drawing WA-004-004 when existing hydrants are located within an active construction zone.
END OF SECTION
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5.1 GENERAL
511 SCOPE

5.1.1.1 This section applies to water services from the water main to the property line as follows:

5.1.1.1.1 Service pipe 20 mm to 50 mm in diameter;

5.1.1.1.2 Brass fittings, and service boxes for 20 mm to 50 mm diameter services;
5.1.1.1.3 Service Saddles for 40 mm and 50 mm diameter services; and

5.1.1.1.4 Service pipe and fittings 100 mm in diameter and larger.

5.1.2 PRODUCT ACCEPTANCE
51.2.1 All water service piping, lining, fittings and valves shall be certified to NSF Standards 14 and 61 as acceptable for
drinking water system components.
51.2.2 Products are specified to be in accordance with a recognized standard such as AWWA, CSA, ASTM or ANSI.

5.1.2.3  Determining that a product complies with a standard requires certification from the supplier or manufacturer to the
effect that the product does meet the standard or testing in accordance with a recognized procedure such as the
appropriate ASTM Standard.

5.1.2.4 In general EPCOR will accept certification, if available, while reserving the right to call for additional testing as
necessary without incurring extra costs to EPCOR or the City.

5.1.2.5  Alist of material approved for use in the water distribution system is included as Section 11.

5.1.2.5.1 In making this determination, EPCOR is not strictly bound by the specified standards, but instead
exercises judgement in the best interests of the City of Edmonton in conjunction with EPCOR'’s specific
requirements.

5.1.25.2 Unless prior written approval is obtained, only materials that appear on this list shall be supplied.
5.1.2.6  Unless otherwise designated, all specification and standard references shall refer to the latest edition.
5.1.3 STANDARDS
5.1.3.1 Water services and appurtenances shall conform to all applicable standards, including but not limited to the
following:
5.1.3.1.1 AWWA C800 — Underground Service Line Valves and Fittings.

5.1.3.1.2 AWWA C903 - Polyethylene—Aluminum—~Polyethylene & Cross-linked Polyethylene— Aluminum—
Cross-Linked Polyethylene Composite Pressure Pipes, ¥z In. (12 mm) Through 2 In. (50 mm), for Water
Service

5.1.3.1.3 ASTM B88 — Standard Specification for Seamless Copper Water Tube

5.13.14 ASTM B62 — Standard Specification for Composition Bronze or Ounce Metal Castings
5.1.3.1.5 ASTMB584 — Standard Specification for Copper Alloy Sand Castings for General Applications
5.1.3.1.6 CSA B137.5 — Cross-linked Polyethylene (PEX) Tubing Systems for Pressure Applications
5.1.3.1.7 CSA B137.1 - Polyethylene (PE) Pipe, Tubing and Fittings for Cold-Water Pressure Services

5.13.1.8 National Sanitation Foundation (NSF) Standard 14 - Plastics Piping System Components and Related
Materials

5.1.3.1.9 National Sanitation Foundation (NSF) Standard 61 - Drinking Water System Components: Health Effects
514 REGULATIONS

5.1.4.1 All applicable regulations shall be adhered to, including but not limited to the following:
5.1.4.1.1 EPCOR Water Services and Wastewater Treatment Bylaw 17698
5.1.4.1.2 EPCOR Drainage Services Bylaw 18100
5.14.1.3 City of Edmonton Drainage Bylaw 18093

5.14.14 The Standards and Guidelines for Municipal Waterworks, Wastewater and Storm Drainage Systems -
Alberta Environment and Sustainable Resource Development (Alberta Environment and Parks as of
2015)

5.1.4.1.5 City of Edmonton Regulation of Work and Equipment Installation Bylaw 12846
5.14.1.6 Alberta Environmental Protection and Enhancement Act and associated Regulations
5.14.1.7 National Building Code of Canada

5.14.1.8 Alberta Building Code
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5.14.1.9 National Plumbing Code of Canada
5.1.4.1.10  National Fire Code of Canada
5.1.4.1.11  Alberta Fire Code

5.1.4.2  All products shall be installed in accordance with the recommended installation procedures provided by the
manufacturer.

5.2 PRODUCTS
521 COPPER SERVICE PIPE

5211 Conform to AWWA C800, Type K copper pipe to ASTM B88.

5.2.1.2  Provide third party certification with the symbol of the certifier permanently marked at 0.5 m intervals on all
certified tubing.

5.2.1.2.1 The third party certifier shall be an accredited certification agency recognized by the Standards Council
of Canada.

5.2.1.3  Copper service pipe can be used for services 20 mm to 50 mm in diameter.
5.2.2 FITTINGS FOR COPPER SERVICE PIPE

5.2.21 Provide main stops, curb cocks, service boxes and couplings listed in Section 11 and according to AWWA C800.
5.2.2.2  Allfittings to withstand a test pressure of 1035 kPa.
5.2.2.3  Provide service boxes per Drawings WA-005-003, WA-005-004, WA-005-005, and WA-005-006.

5.2.3 ALTERNATE SERVICE PIPE

5.2.3.1 Provide alternate service pipe according to Section 11.

5.2.3.2 Composite PE-AI-PE can be used for services 20 mm and 25 mm in diameter.
5.2.3.3  Cross linked PE can be used for services 20 mm to 50 mm nominal diameter.
5.2.3.4  Sizing is by internal diameter.

5.2.4 FITTINGS FOR ALTERNATE SERVICE PIPE

5.2.4.1 Provide main stops, curb cocks, service boxes and couplings according to Section 11 and AWWA C800.
5.24.2  Allfittings to withstand a test pressure of 1035 kPa.
5243 Provide service boxes, as per Drawings WA-005-003, WA-005-004, WA-005-005, and WA-005-006.

5.25 LARGE SERVICE PIPE AND FITTINGS

5.2.51 Large Service means sizes 100 mm nominal diameter and larger.
5.2.5.2  Generally use the same materials of service pipe, fittings, and valves as the distribution main pipe.
5.2.56.3  Provide valve boxes per Drawings WA-003-001 to WA-003-009.

5.2.6  SERVICE SADDLES

5.2.6.1 To be of stainless steel Type 304 and/or bronze construction.

5.2.6.2  Bronze components shall be Waterworks Bronze (85-5-5-5) in conformance with ASTM B62.
5.26.3  Single or double band design with a minimum total band width of 90 mm.

5.2.6.4  Nuts and bolts to be Type 304 stainless steel with threads treated to prevent binding.
5.2.6.5  Gaskets shall be of synthetic rubber suitable for potable water use.

5.2.6.6  Use for all pipe types except steel and concrete cylinder pipe.

5.2.7 SERVICE RODS

5.2.71 Operating rods for 20mm and 25 mm curb cocks shall be Type 304 stainless steel. The rod shall be attached to a
manganese bronze or stainless steel clevis with a stainless steel rivet. Refer to Drawing WA-005-003 and WA-
005-004.

5.2.7.2  Operating rods for 40mm and 50 mm curb cocks shall be mild steel. Refer to Drawings WA-005-005 and WA-005-
006.

5.2.7.3  One stainless steel or brass cotter pin shall be supplied with each operating rod (packaged separately).
5.2.7.4  Table 5.1 shows alternative material specifications that shall apply for each component.
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Table 5.1: Material specifications for service rods

Component | Specification Type of Alloy UNIS No. Composition (%) Minimum Yield Strength (MPa)

Stainless f
Steel Rod, Ni, 8.0 to 10.0

Rivet and !
Cotter Pin Si, 1.0 max.

C, 0.08 max.
Cr, 18.0t0 20.0

AlSI 304 Mn, 2.0 max. 242

P, 0.045 max.
S, 0.03 max.

Manganese ASTM
Bronze B584 Zn, 22.0t0 28.0

Clevis Al,5.0to 7.5

Al, 3.0t0 4.9
Cu, 60 to 66
Fe, 2.0t0 4.0
C86200 Mn, 2.5t0 5.0
Ni, 1.0 Max
Pb, 0.2 Max.
Sn, 0.2 Max.

310

Cu, 60 to 66
Fe, 2.0t0 4.0
Mn, 2.5t0 5.0
Ni, 1.0 Max. 414
Pb, 0.2 Max.
Sn, 0.2 Max.
Zn, 22.0t0 28.0

C86300

5.3 EXECUTION

5.3.1

INSPECTION OF MATERIAL BEFORE INSTALLATION

5.3.1.1 Inspect the general condition of load for adequacy of packing and bracing, any signs of shifting and any signs of
damage to materials before unloading materials.

5.3.1.1.1 Reject the entire load where the load has shifted badly and material appears significantly damaged.
5.3.1.2  While unloading check each piece of pipe and/or each fitting for:
5.3.1.2.1 The required manufacturers’ markings;

53.1.2.2 The mark of the manufacturer’s testing agency;
53.1.2.3 Damage to joint ends or surfaces;

53.1.24 Damage to coating or lining; and

5.3.1.2.5 Other visually apparent damage.

5.3.1.3  If EPCOR is supplying the materials, note all damage and defects in writing and submit a copy of the receiving
inspection report to EPCOR.

5.3.1.3.1 All materials, once accepted, become the responsibility of the Contractor until EPCOR accepts the
installation.

53.1.3.2 Unless the piece is rejected entirely, the Contractor shall repair damage and defects discovered at the
time of receiving.

53.1.3.3 Rejected materials are to be replaced by EPCOR or EPCOR’s supplier.

5.3.1.4  If the Contractor is supplying the materials, note all damage and defects in writing and submit a copy of the
receiving inspection report to EPCOR.

53.1.4.1 Repair damages or defects, and replace rejects.

5.3.1.5  Maintain a continuous file of all receiving inspection reports at the job-site. Allow EPCOR access to these reports
for review.

5.3.1.6  The Contractor is responsible for:
5.3.1.6.1 The safe storage of materials after delivery and before installation; and
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53.2

5.3.1.6.2 Handling and transporting between the storage site and the final location.
5.3.1.7  Visually inspect all joint ends and surfaces for damage or defects immediately before installation.
5.3.1.7.1 Reject and remove any unacceptable pipe or fittings from the site.
5.3.1.8  Check brass water service fittings for damaged end threads before installation.
WATER SERVICES
5.3.21 Tap other pipe materials in accordance with Section 10 and in accordance with the instructions of the tapping
equipment supplier for the specific pipe material.

5.3.2.2  Carefully and evenly support exposed sections of water main pipe during tapping operations and carefully restore
the pipe bedding to provide even support on completion.

5.3.2.3  Existing water mains shall not be subjected to excessive point loadings, deflection, rotation or displacement, at
any time during the construction process.

5.3.2.4  Where Asbestos Cement water main pipe is encountered, extra caution is required.

5.3.25 Review plans and procedures on site with the EPCOR Inspector.

5.3.2.6  Curb cock shall be located 0.1 m from the property line, on the city side, except for lots serviced from the side,
where curb cocks must be 0.3 m from the property line, on the city side. Ensure that the curb cock is installed in

the proper direction. Alternative curb cock locations must be shown on the engineering drawings and must be
approved by the Engineer, EPCOR Water Services.

5.3.2.6.1 Water drops shall be stamped into the sidewalk in front of each lot’s curb cock with the tip of the drop
pointing in the direction of the curb cock (see Drawing WA-005-013).

5.3.2.7  The invert of the service pipe shall be at 2.7 +/- 0.15 m below finished grade at the curb cock, except in freeze
zones where the invert of the service pipe shall be at 2.89 m below finished grade at the property line. The top of
the control rod is to be at 1.50 m +/- 0.15 m below finished grade regardless of the depth of bury. The freeze
zones are defined in Section 1.6.2.2.

5.3.2.8  All curb cocks installed on water service connections to properties shall be of the non-bleeder (not self-draining)
type unless specifically approved.

5.3.2.8.1 Self-draining (bleeder type) curb cocks will be installed only on seasonal water services with prior written
approval on a project specific basis.

5.3.2.9 Valves for large services shall be installed by TVS in accordance with Section 10 or strapped to tee in
accordance with Drawing WA-003-009.

5.3.2.10 Water and sewer services shall be extended into property beyond the gas URW in accordance with Drawing WA-
005-007.

5.3.2.11  Minimum size of water service shall be as shown in Table 5.2.

Table 5.2: Minimum water service sizes

Class of Building Minimum Service Size — Internal Diameter
Single-Family Dwelling 25 mm
Multi-Family Dwelling (one titled lot) 40 mm or 25 mm service to each unit*
Multi-Family Dwelling (separately titled fee simple lots) 25 mm service to each lot

*If fronting public road right-of-way. Refer to Drawings WA-005-011a and WA-005-011b.

5.3.2.12 A larger service size than that which is indicated in Table 5.2 will be required where the length of the service pipe,
the potential demand, the supply pressure or other conditions warrant a mandated increase. For non-residential
buildings install water services as designated by EPCOR Water Services or as shown on the drawings.

5.3.2.12.1 If the length of the water service from the mainstop to property line is greater than 20 m, the service
must be increased to next standard service size.

5.3.2.13 For services 100 mm and larger use the same material systems as the distribution mains to which they are
connected.

5.3.2.14 Do not install services sized between 50 mm and 100 mm in diameter.

5.3.2.15 Provide a “goose-neck” at each mainstop in accordance with Drawings WA-005-001 and WA-005-002.
5.3.2.15.1  Provide an additional “goose-neck” at each sewer crossing.
5.3.2.15.2  Avoid kinking or crimping the water service tubing.
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533

5.34

5.3.2.15.3  Bend to minimum 300 mm radius or to manufacturer’s specification, whichever is greater.
5.3.2.15.4  Support and protect service tubing to prevent damage or displacement.

5.3.2.15.5  Vertical goosenecks shall only be used with prior written approval by the Engineer and must be insulated
per Drawing WA-002-001.

5.3.2.16 Install a service box or valve casing in accordance with Drawings WA-005-003, WA-005-004, WA-005-005, WA-
005-006 or WA-003-001 to WA-003-008.

5.3.2.16.1  Set vertically and brace to remain vertical during backfilling and compaction.

5.3.2.16.2  For small services, set the top of service box below grade at sufficient depth to avoid damage during the
maintenance period.

5.3.2.16.3  The contractor shall raise the top section to finished grade prior to requesting FAC inspection.
5.3.2.17 Install dual services in one trench in accordance with Drawing WA-005-007.
5.3.2.18 All service pipes are to be in one continuous piece.
5.3.2.18.1  Use couplings only when the service pipe exceeds the length of a standard roll of service tubing.
5.3.2.18.2  Locate double unions outside of paved areas if possible, usually in the boulevard.
5.3.2.19 Allow at least 600 mm between mainstops.
5.3.2.20 No mainstop shall be within 600 mm of a bell, coupling or collar.
5.3.2.21 Backfill around curb cock and casing bottom section with clay, not with granular material.
5.3.2.22 Test water services in accordance with Section 8.

5.3.2.23 Where the water service is 50 mm diameter or smaller, install it in the same trench as the sewer services and to
the right of the sanitary sewer service when facing towards the property being served. Refer to Drawings WA-
005-007 and WA-005-008, sewer bylaws and water bylaw.

5.3.2.24 Where the water service is 100 mm diameter or larger, install it in a separate trench at least 2.5 m from any
sewer, in accordance with sewer and water bylaws, and 1.8 m from gas or powerlines.

5.3.2.25 Install services in accordance with all applicable Drawings (WA-005-001 to WA-005-012) unless indicated
otherwise on the construction drawings.
SERVICES INSTALLED BY AUGERING, BORING OR TUNNELLING

5.3.3.1 Auger, bore or tunnel under existing sidewalks, curb and gutter, etc.

5.3.3.2  For augering, boring or tunneling, refer to applicable Sections in the City of Edmonton Design and Construction
Standards Volume 3, Drainage, including 02445 Bored Undercrossing, 02441 Microtunnelling, and 02446
Horizontal Directional Drilling.

5.3.3.3 Install water, sanitary and storm sewer service pipe.

5334 If the service is installed in a tunnel, place and hand tamp Class B bedding to fill tunnel cross- section; if the
service is installed by augering or boring, fill the auger or bore hole with a dry or slurry mixture of sand/cement.

RECORD OF SERVICES

5.3.4.1 All service information must be submitted according to Section 1.4.6.2.
5.3.4.2  As-built survey data must include the following:

53421 Main stop;

53422 Curb stop;

53423 End of pipe;

53424 Any couplings; and

53425 Any pipe deviations.

5.34.3  Obtain the approved method of delivering as-built information from Water and Sewer Services (WASS), showing
locations related to property lines and street and avenue designations, coordinates and elevations of curb cocks
(CC) and valves, main stops, and pipe sizes/lengths/materials.

5.3.4.3.1 Complete required information in accordance with WASS’ instructions.
53432 For further information, contact (780) 496-5444 or wass.drainage@epcor.com.
5.34.4  The above as-built information must be provided for any lots pre-serviced as part of a project.
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5.3.5

5.3.6

5.3.7

5.3.8

REPLACEMENT AND/OR RECONNECTION OF EXISTING WATER SERVICES
5.3.5.1 Replace services with approved water service materials, from the main to the property line, including service
valves.

5352 Additional information on obtaining a new water service is available from EPCOR’s Water Services Guidelines,
available on the EPCOR Website.

5.3.5.3  Replace any part of an existing service exposed during construction that is found to be in poor condition.
5.3.53.1 Extent of replacement to be as directed by EPCOR.

53.53.2 The charges for this extra work shall be consistent with the unit prices quoted in the Contractor’s bid,
and subject to EPCOR’sapproval.

5.3.54 Replace all existing water services and curb stops that service properties on the side of the lane closest to the
water main when the water main is replaced.

5.3.5.5  All water services encountered during construction shall be reconnected to the new water main.

5.3.5.5.1 If a water service that is not identified on the drawings is encountered, obtain written authorization from
EPCOR prior to connecting it to the new water main.

5.3.5.6  Where a water service to two or more properties is provided by a single water service line and is encountered
during construction, it is to be replaced with individual water service pipes for each property from the property line
to the water main.

CATHODIC PROTECTION

5.3.6.1 Install cathodic protection for metallic components of water services in accordance with Section 7.

5.3.6.2 Install sacrificial anodes on all existing and replaced copper services in accordance with Section 7 and Drawing
WA-005-001 and WA-007-006.

REPLACEMENT OF EXISTING CURB COCKS

5.3.7.1 All faulty curb cocks, as identified during pre-construction inspection, will be replaced with new curb cocks.
5.3.7.2 If the new curb cock is to be reconnected to an existing copper service piping less than 1.5 m long, the

copper service piping will be replaced in its entirety together with the installation of the new curb cock.
TURNING ON SERVICES

5.3.81 Do not operate any service control valves unless specifically authorized to do so.

53.8.1.1 Only EPCOR Water Services Distribution Operations personnel or contractual agents, either under direct
supervision of or with prior approval from EPCOR Water Services, can operate services.

5.3.8.2  Work with EPCOR Water Services Distribution Operations personnel to maintain a watch in case a leak develops
on those services utilized within 3 days of bringing a new water main into operation.

5.3.8.3  Be prepared to deal promptly with a service leak.
5.3.8.4  Be prepared to perform additional water sampling and testing in the event that water quality concerns arise.
5.3.8.5  Dechlorinate discharges of chlorinated water as required under federal law and local bylaws.

5.3.8.6  Additional information on turning on water services and obtaining a new water service is available from EPCOR’s
Water Services Guidelines, available on the EPCOR Website.

END OF SECTION
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6.1 GENERAL
6.1.1 SCOPE
6.1.1.1 This section covers bedding and structural support for water pipe in excavations and all material under and

around the pipe to 300 mm above the top-of-pipe.

6.1.2 ASSOCIATED WORK

6.1.2.1 Trench and backfill shall be undertaken in accordance with the City of Edmonton Design and Construction
Standards Volume 2: Roadways, Section 3.1 — Trench and Backfill.

6.1.2.2  Utility cut restoration shall be undertaken in accordance with the City of Edmonton Design and Construction
Standards Volume 2: Roadways, Section 3.2 — Utility Cut Restoration.

6.1.2.3  Fillcrete backfill shall be undertaken in accordance with the City of Edmonton Design and Construction Standards

6.2 PRODUCTS

Volume 2: Roadways, Section 7.11 — Fillcrete.

6.2.1 PIPE BEDDING MATERIAL

6.2.1.1

Fine Granular: Provide granular material clean and free of organic matter, pit-run or crushed within the gradation
limits shown in Table 6.1.

Table 6.1: Gradation limits for fine granular

Sieve Size (mm) Percent Passing by Mass
10.000 100
5.000 70 to 100
0.150 510 20
0.075 Oto 12

6.2.1.2  Coarse Granular: Provide granular material clean and free of organic matter, pit-run or crushed within the
gradation limits shown in Table 6.2.

Table 6.2: Gradation limits for coarse granular

6.2.1.3

6.2.1.4

6.3 EXECUTION

Sieve Size (mm)

Percent Passing by Mass

25.000 100
20.000 95 to 100
10.000 60 to 80
5.000 40 to 60
0.150 5to0 15

Washed Gravel: Washed, crushed or screened, stone or gravel consisting of hard and durable particles, meeting
the gradation limits in Table 6.3, and free from sand, clay, cementitious, organic and other deleterious material.

Table 6.3: Gradation limits for washed gravel

Sieve Size (mm)

Percent Passing by Mass

25.00 100
5.00 10 max
0.08 2 max

6.3.1 CLASSES OF TRENCH BEDDING

6.3.1.1

Use washed gravel only if approved by EPCOR.

Use the class of bedding specified on the construction drawings. If there is no specific designation, use Class B
bedding, with fine granular bedding material. Refer to Drawing WA-006-001.




Page 72 of 200
Water Distribution & Transmission April 2021
Construction Standards
Section 6: Pipe Bedding

6.3.1.1.1 Class A — Place a cradle of plain concrete or reinforced concrete, minimum 15 MPa, under the pipe,
across the entire width of the trench, and along the sides of the pipe to provide a support angle of 120°.
Place and compact fine granular bedding material above the concrete to 300 mm above the top- of-pipe.
Compact to 95% of Standard Proctor Density.

6.3.1.1.2 Class B — Place and compact 75 mm (minimum depth) of fine granular bedding material under the pipe
(maximum depth 400 mm) and around the pipe to 300 mm above the top-of-pipe. Compact to 95% of
Standard Proctor Density.

6.3.1.1.3 Class C - Place and compact 75 mm (minimum depth) of fine granular bedding material under the pipe
(maximum depth 400 mm) and around sides of the pipe up to the spring line. Compact to 95% of
Standard Proctor Density. Place and compact suitable backfill material from the spring line to 300 mm
above the top-of-pipe. Compact to 95% of Standard Proctor Density.

6.3.1.1.4 Class D — Shape the bottom of the trench to fit the pipe over a 90° support angle. Place and compact
suitable backfill material around the pipe to 300 mm above the top-of-pipe. Compact to 95% of Standard
Proctor Density.

6.3.1.2  All bedding and backfill material is to be placed in 150 mm layers and compacted.
6.3.1.3  For pipes larger than 450 mm, with Class A, B, or C bedding, place and compact 1.0 m long clay cut- off walls to
an undisturbed bottom across the entire trench at intervals of 150 m.
6.3.2 BEDDING FOR PIPE IN EXCAVATIONS FOR STRUCTURES

6.3.2.1 Where the depth from the underside of the pipe to solid, undisturbed ground is less the 0.5 m, place and compact
fine granular bedding material under and around the pipe to 300 mm above the top-of- pipe, extending across the
entire width of the excavation to the undisturbed wall of the excavation. Compact to 95% of Standard Proctor
Density

6.3.2.2  If the depth to undisturbed ground is between 0.5 m and 1.0 m, place suitable material below the pipe bedding
zone. Place in 150 mm layers and compact to 95% of Standard Proctor Density.

6.3.2.3  Where the depth from the underside of pipe to undisturbed, solid, ground is greater than 1.0 m, provide structural
support as shown on the drawings or as directed by EPCOR.

6.3.2.4  |If there is over-excavation beyond the specified limits, advise EPCOR and obtain instructions.

END OF SECTION
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7.1 GENERAL
7.1.1 SCOPE
7.1.1.1 This section pertains to cathodic protection of metallic water system components by the use of sacrificial anodes
and deals with the following materials:
7.1.1.1.1 Magnesium Anodes;
7.1.1.1.2 Water Main Wires;
7.1.1.1.3 Conductivity (Jumper/Bond) Cables;
7.1.1.1.4 Electrical Isolation Devices; and
7.1.1.1.5 Test Stations.

7.1.2 SPECIFICATIONS

7.1.2.1 Cathodic protection shall conform to the following standards and recommended practices:
7.1.2.1.1 CSA C22.2 No. 38 — Thermoset Insulated Wires and Cables
7.1.2.1.2 CSA C22.3 No. 4 — Control of Electrochemical Corrosion of Underground Metallic Structures
7.1.2.1.3 CSA C22.3 No. 6 — Principles and Practices of Electrical Coordination between Pipelines and Electric
Supply Lines
7.1.2.1.4 ASTM G97 — Standard Test Method for Laboratory Evaluation of Magnesium Sacrificial Anode Test
Specimens for Underground Applications

7.1.2.1.5 ASTM G57 — Standard Test Method for Field Measurement of Soil Resistivity Using the Wenner Four-
Electrode Method

7.1.2.1.6 ASTM B418 — Standard Specification for Cast and Wrought Galvanic Zinc Anodes

7.1.2.1.7 ASTM B843-07 - Standard Specification for Magnesium Alloy Anodes for Cathodic Protection

7.1.2.1.8 CEC C22.1 - Safety Standard for Electrical Installations, Parts 1 and 2

7.1.2.1.9 NACE SP0169 - Control of External Corrosion on Underground or Submerged Metallic Piping Systems

7.1.2.1.10 NACE TMO0497 - Measurement Techniques Related to Criteria for Cathodic Protection on Underground
or Submerged Metallic Piping Systems

7.2 PRODUCTS
7.2.1 ANODES

7.2.1.1 Magnesium anodes: Magnesium anodes shall be high potential (type M1C) in accordance with ASTM B843-07.
The open circuit potential of the anode versus a saturated copper/copper sulphate reference electrode shall be a
minimum of 1.65 volts. Anodes shall have a minimum efficiency rating of 40% as measured by ASTM G97 using
a theoretical maximum current capacity of 1150 amp-hrs./kg.

7.2.1.2  Zinc anodes: Zinc anodes shall be Type Il in accordance with ASTM B418. The open circuit potential of the
anode versus a saturated copper/copper sulphate reference electrode shall be a minimum of 1.05 volts. Anodes
shall have a minimum efficiency rating of 95% using a theoretical maximum current capacity of 810 amp-hrs./kg.

7.2.1.3  Core: Perforated galvanized steel core not exceeding 0.15 kg/m. The core length shall be a minimum of 75% of
the anode length and should be centered in the diameter of the anode. Other core types may be acceptable but
must be approved by EPCOR.

7214 Lead Wire: No. 10 AWG, Type RWU, XLPE stranded copper conforming to CSA C22.2 No. 38- M1986, 6 m
long; insulation colour — blue for magnesium, white for zinc.

7.21.5 Lead Wire Connection: The anode lead wire shall be silver-soldered (brazed) to the steel core using a suitable
filler material and flux such as Easy-Flo 45 and Handy Flux respectively. The joint shall be cleaned before brazing
by removal of zinc from the core and after brazing by removal of all flux. The completed connection shall be
sealed using an acceptable electrical potting compound.

7.21.6  Anode Container: The anode container shall consist of a water permeable cardboard tube or bag. The container
shall have EPCOR labelled or stamped on it. 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 demineralized and no more than 15% - 20% water by weight
should be added. All backfill components shall form a homogeneous mixture having a minimum compacted bulk
density of 1440 kg/m® and consist of:
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7.2.1.6.1 Ground Hydrated Gypsum 75%
7.2.1.6.2 Powdered Wyoming Bentonite 20%
7.2.1.6.3 Anhydrous Sodium Sulphate 5%

7.21.7  Shipping Container: All anodes shall be shipped in watertight plastic bags. Anodes shall carry a label identifying
the casting manufacturer, packaging company, anode metal, anode weight, date packaged and supplier
reference number.

7.2.1.8  Supply magnesium and zinc anodes in the sizes shown on the drawings.
722  WIRES

7.2.21 Water Main Structure and Test Lead Wires

7.2.2.1.1 Unless otherwise indicated on the drawings, water main structure and test lead wires used at test
stations (Drawing WA-007-001) shall be No. 8 AWG for structure lead or No. 12 AWG for test lead, type
RWU, XLPE, stranded copper conforming to CSA C22.2 No. 38 - M1986; length as designated on the
drawings or as required under Section 7.5.6, colour - black.

7.2.2.2 Anode Header Cables and Anode Lead Wires
7.2.2.2.1 Unless otherwise indicated on the drawings, anode header cables (on which rows of anodes are spliced

and routed to the test station) shall be No. 8 AWG, type RWU, XLPE, stranded copper conforming to
CSA C22.2 No. 38-M1986; length as required on the drawings, colour — blue for magnesium, white for

zinc.
7.2.2.3  Conductivity (Jumper/Bond) Cables
7.2.2.3.1 Unless otherwise indicated on the drawings, jumper cables used for bonding across couplings, valves,

etc. shall be No. 8 AWG, type RWU, XLPE, stranded copper conforming to CSA C22.2 N0.38 - M1986;
length as designated on the drawings or as required under Section 7.5.8, jumper/bond cable colour —
red.

7.2.3 ELECTRICAL ISOLATION DEVICES
7.2.3.1  Where it is deemed necessary to electrically isolate one section of main from another, electrical isolation devices
such as a 600 mm long piece of PVC pipe, an isolation coupling or an isolation flange kit should be installed.
7.2.3.2  lIsolation couplings shall be Romac style IC501, IC400, Smith-Blair Style 416 or an approved equal

7.2.3.3  Flange isolation kits shall have full faced, plain face phenolic gaskets and polyethylene sleeves and washers. Use
Advance Products and Systems kits or approved equal.

7.2.4 TEST STATIONS
7.24A1 Unless otherwise designated on the drawings, test stations shall be in accordance with Drawings WA-003-001 to
WA-003-008 inclusive, WA-007-001, WA-007-005 and WA-007-008.
7.2.4.2  The test station wiring configuration shall be in accordance with Drawings WA-007-001 and WA-007-008.

7.3 EXECUTION
7.3.1 GENERAL
7.3.1.1 Provide cathodic protection for steel, cast and ductile iron pipe, cast iron fittings, valves, hydrants, copper
services, and where shown on the drawings.
7.3.1.2  Cathodic protection including anode location, size and spacing must be in accordance with the construction
drawings and Drawings WA-007-001 to WA-007-008.
7.3.2 ANODES
7.3.21 Install anodes as shown on the drawings using an auger, hydrovac or backhoe if required, to achieve the
specified bury depth.
7.3.2.2 Remove any plastic covers from anodes before installing.

7.3.2.3  Diameter of vertically drilled anode holes is to be 25 mm larger than the anode diameter. Pack original excavated
soil firmly around anodes to eliminate air pockets, where possible.

7.3.2.4  For vertically installed anodes and remote main attachment, use a remote stud-welding procedure approved by
EPCOR.

7.3.2.5  Extend anode wire for anodes connected to water mains along the main to the test station, taping the wires
together at 1 m intervals.
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7.3.3

7.3.4

7.35

WATER MAIN WIRES

7.3.3.1 At a test station location, exothermic weld (ex. cadweld or thermoweld) using the appropriate moulds and
sleeves, stud weld, or pin braze two separate water main wires to the crown of the water main, 300 mm apart.

7.3.3.1.1 Where possible, wrap lead wires around the pipe to reduce strain on the weld connection.
7.3.3.2  Protect each weld area from corrosion by the use of either:
7.3.3.2.1 Royston Roybond 747 primer and Handy Cap IP;

7.3.3.2.2 Polyken 1027 primer and three layers of Polyken 931 fillertape; or

7.3.3.23 Polyguard 600, KEMA 250-12 and KEMA 250 (contact manufacturer for application instructions and ensure
personnel has the appropriate qualifications).

ANODE HEADER CABLES AND ANODE LEAD WIRES

7.3.4.1 Trench header cables at the depth indicated on the drawings.
7.3.4.1.1 Trim excess cable at each end past the point where the last anode wire has been attached.
7.3.4.1.2 Install cables relatively straight - avoid excessive “snaking".

7.3.4.2 Install anode lead wires as designated on the drawings. Lead wires enclosed in PVC conduit shall conform to the
requirements as shown in Table 7.1.

Table 7.1: Requirements for anode lead wires in PVC conduit

Wire Number & Conduit Size
Type per Conduit Required (mm)
2-#6 25
4 - #6 30
8 - #6 40

8-#6&4-#12 50

7.3.4.3  Conduits for lead wires shall conform to CSA C22.2.
7.3.4.4  Splices in conduit shall not be allowed.
7.3.4.5 Connect header cables, anode lead wires and anode wires by the methods stated in Section 7.55.

SPLICES & CONNECTIONS

7.3.5.1 Connections to the structure or pipe being cathodically protected shall be made by one of the following methods:
7.3.5.1.1 Exothermic weld (cadweld or thermoweld);
7.3.5.1.2 Pin brazing; or
7.3.5.13 Stud welding.

7.3.56.2  Splices in cables or wires to connect anodes to header cables or extend leads shall be completed by one of the
following methods:

7.3.5.2.1 Exothermic weld (cadweld or thermoweld) using the appropriate mould and sleeve;
7.3.52.2 Crimp type connectors as manufactured by Burndy, T&B, or equivalent;
7.3.5.23 Servit or split-bolt type connectors as manufactured by Burndy, T&B or equivalent; or
73524 Soldering the wires using a 60/40 lead-tin resin core solder.

7.3.5.3  Protect each splice from corrosion by using one of the following methods:
7.3.5.3.1 3M 8420 Series Cold Shrink Connector (for anode wires only);
7.3.5.3.2 One layer of 3M Scotchfill putty;
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7.3.533 Two layers of 3M Scotch 130C Linerless Rubber Splicing Tape and two layers of 3M Super 33+ Vinyl
Plastic Electrical Tape; or

73534 Raychem WCSM - 9/3 heat shrink sleeve.
7.3.6 TEST STATIONS

7.3.6.1 Unless otherwise indicated on the drawings, install test stations in accordance with Drawing WA-007-001.

7.3.6.2  Test stations backfilled with granular material or fillcrete shall conform to the requirements of Drawing WA-007-
008.

7.3.6.3  Extend separate anode/anode lead and water main wires through casing.

7.3.6.4  Fill test station casing with sand to within 400 mm of grade and provide a minimum of 1 m of slack for the anode,
anode lead and water main wire for connection and testing purposes.

7.3.7 CONNECTIONS AT TEST STATIONS

7.3.71 Terminate all lead wires on a suitable fixture with a means of identifying each lead and a shunt between the
anode lead(s) and pipe lead to enable anode currents and potentials to be measured.

7.3.7.2  Atypical test station fixture is detailed on Drawing WA-007-008.
7.3.8 CONTINUITY (JUMPER/BOND) CABLE CONNECTIONS

7.3.8.1 Provide continuity bond where specified on the drawings.

7.3.8.2  Attach wires as outlined in Section 7.5.5.1.

7.3.8.3  For couplings in chambers, locate jumper cable connections at 150 mm from each wall leaving sufficient slack in
the cable to allow for easy removal of the valve or coupling.

7.3.9 INSPECTION OF CATHODIC PROTECTION

7.3.9.1  Avisual inspection of each anode and its test lead wire must be completed before backfilling.

7.3.9.2  Aresistance measurement between the two structure test leads is required to ensure both are low resistance
connections to the structure being protected.

END OF SECTION
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8.1 INTRODUCTION AND BACKGROUND

8.1.1

8.1.2

8.1.3

8.1.4

8.1.5

The Consultant and Contractor are responsible for flushing, hydrostatically testing and disinfecting new water mains in the
City of Edmonton.

Bacteriological sampling for total coliforms is performed by the Consultant or Contractor and the samples are submitted to
ProvLab North (located at the University of Alberta Hospital) for analysis. The results are then forwarded to EPCOR through
Alberta Health Services, Edmonton Zone before the water main can be placed into service.

Water main acceptance testing is required to ensure that new water infrastructure is able to perform to acceptable standards
and provide clean drinking water to EPCOR customers.

For proper acceptance testing of new water mains, the parties involved shall do the following:

8.1.4.1 Design the water network to incorporate appurtenances which can be used for acceptance testing as well as
routine maintenance;

8.1.4.2  Obtain proper authorization and follow applicable procedures outlined in Section 9 before operating boundary
valves separating the new water main(s) from the existing water network;

8.1.4.3  Follow proper hydrostatic testing procedures in accordance with the requirements of this Standard;
8.1.4.4  Follow proper disinfection procedures in accordance with the requirements of this Standard;

8.1.4.5  Follow proper sampling protocols for chlorine and bacteriological analysis in accordance with the requirements of
this Standard and the Alberta Government’s Standards and Guidelines for Municipal Waterworks, Wastewater
and Storm Drainage Systems;

8.1.4.6  Ensure testing is completed by trained and competent personnel.
The guidelines are organized into five main sections:

8.1.5.1 Flushing of water mains;
8.1.5.2  Hydrostatic testing;

8.1.6.3  Disinfection of water mains;
8.1.56.4  Sampling; and

8.1.5.5 Dechlorination.

8.2 WATER MAIN FLUSHING

8.2.1
8.2.2

8.2.3

Flushing plans are required for all projects with new water main construction.

The purpose of a flushing plan is to create an agreed-upon plan for the staging, direction and flow rate of water for flushing a
water main prior to commissioning.

Requirements for Flushing Plans:

8.2.3.1 All water used for flushing must come from a clean potable source.
8.2.3.2  There must be only one source valve for each stage of fill.
8.2.3.3  Filling of water mains must be done slowly (maximum velocity of 0.3 m/s) to:
8.2.3.3.1 Prevent water hammer;
8.2.3.3.2 Ensure all air in the line is vented; and
8.2.3.3.3 Ensure the upstream system is not negatively impacted.
8.2.3.4  Flushing runs must be planned to achieve uni-directional flows. The water must not loop back on itself.
8.2.3.5  Valve statuses must be provided for all valves on each flushing run.
8.2.3.6  The ideal flushing run length is 200 m. Flushing runs must not exceed 450 m in length.
8.2.3.7  Water mains less than or equal to 300 mm in diameter shall:
8.2.3.7.1 Be flushed with a minimum flushing velocity of 1.5 m/s to achieve scour; or

8.2.3.7.2 Be foam pigged by properly trained personnel if minimum flushing velocity cannot be met. The water
main must be flushed a minimum of five times the pipe volume after foam pigging is complete.

8.2.3.8  Water mains between 300 mm and 450 mm in diameter shall:
8.2.3.8.1 Be flushed with a minimum flush velocity of 0.9 m/s to achieve scour; or
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8.2.3.8.2 Be foam pigged by properly trained personnel if minimum flushing velocity cannot be met. The water

main must be flushed a minimum of five times the pipe volume after foam pigging is complete.

8.2.3.9  Water mains greater than or equal to 450 mm in diameter shall be foam pigged by properly trained personnel
then flushed with a minimum flush velocity of 0.9 m/s.
8.2.3.9.1 Water mains larger than 900 mm can be broom swept as an alternative to pigging. The sweepings must
be removed from the pipe before filling.
8.2.3.10 Water must be exchanged a minimum of five times to achieve a completed flush.
8.2.3.11  Water quality sampling reports must confirm a completed flush.
8.2.3.12 During a flush, the source water shall flow from larger pipe to smaller pipe, whenever possible.
8.2.3.13 Use Table 8.1 to find the number of ports required to achieve the requisite velocity. (Source AWWA C651-14).
Table 8.1: Number of ports required to achieve velocity for flushing
Pipe Minimum Required flow (L/s) Number of No. of Hydrant Nozzles Required*
Diameter Velocity for Minimum 50 mm taps
(mm) Required (m/s) Velocity Required 2.5" 4.5"
50 15 29 1 N/A N/A
100 15 11.8 1 N/A N/A
150 15 26.5 1 N/A N/A
200 15 47.1 2 OR 1 N/A
250 15 73.6 2 2 1
300 15 106.0 N/A 2 1
350 0.9 86.6 N/A N/A 1
400 0.9 113.1 N/A N/A 1
450 0.9 143.1 N/A N/A 1

*With a 280kPa residual pressure a hydrant flowing to atmosphere will discharge 63 L/s from a 2.5" nozzle and 158 L/s from a

4.5" steamer (Source: After AWWA C651-14).

8.2.3.14 The discharge from the flushing pipe can be quickly estimated (+3 L/s) from the following equation and Figure 8.1:

_55x107°-d*- 5,

s

Where:
Q = discharge, L/s
d = discharge nozzle inside diameter, mm

Sx = the horizontal distance of discharge, mm

Sy = the vertical distance from the ground to the centre or nozzle, mm
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Figure 8.1: Estimating discharge from a hydrant or blowoff

8.3 HYDROSTATIC TESTING

8.3.1

8.3.2

PURPOSE

8.3.1.1 The purpose of hydrostatic testing a new water main is to determine if the installation is capable of withstanding
ordinary operating transient pressure conditions without failure or excessive leakage at the joints and service
connections.

8.3.1.2  The guidelines are intended to provide the performance criteria and testing protocol necessary for routine
hydrostatic testing to ensure that the new water main installation meets the design specifications.

BACKGROUND ON HYDROSTATIC TESTING

8.3.2.1 Hydrostatic testing consists of slowly charging a new section of water main to the distribution system pressure
from a boundary main. The valves are then closed on the test section. A tank of water and a purpose-specific
pump are used to pressurize the main to the specified test pressure.
8.3.2.1.1 The test is conducted for 2 hours during which time the pump is periodically operated to maintain the
pressure at the specified level.
8.3.2.1.2 The volume of water added to the water main from the tank is presumed to be equal to that which has
leaked from the water main during the test.
8.3.2.13 Figure 8.2 illustrates the conceptual layout of the apparatus required for hydrostatic testing.

8.3.2.2  Portland cement based materials such as concrete cylinder or cement-lined metallic pipes are porous and absorb
water during the initial charging of the water main.

8.3.2.2.1 A minimum of 24 hours of soaking is required to ensure that apparent water leakage is due to joints and
service leakage, not the absorption of water by the pipe material.
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Figure 8.2: Apparatus for Hydrostatic Testing

The working pressure is defined as the highest pressure experienced by the system during hydraulic modelling

8.3.2.3
between ADD, MDD, PHD, or special scenarios provided by EPCOR.
Design the working pressure at the low point and high point of the system as determined by the

8.3.2.3.1
hydraulic network analysis.

8.3.3 REQUIRED EQUIPMENT
8.3.3.1 The specifications for required equipment for hydrostatic testing are listed below. Equipment must be dedicated to
water main hydrostatic testing and must not be used for other construction activities.
8.3.3.1.1 ANSI Standard B40.1-1974 Grade A, or equivalent, Bourdon tube pressure gauge, range of 0 to 1400
kPa, with an accuracy of 1% of the full-scale reading, 7 kPa divisions, a minimum diameter of 90 mm,
and a scale which can be read in an arc of 270° (Walski, 1984).
8.3.3.1.1.1  The pressure gauge must be calibrated and certified annually and the certification must be
submitted with all test results.
8.3.3.1.2 Hand or motor-powered pump capable of meeting required test pressures including necessary plumbing
accessories for preventing backflow and for enabling the flow rate to be controlled.
8.3.3.1.2.1  The pump should be provided with a pressure relief valve or should have an upper pressure
limit of 1400 kPa.

833.13 Water storage tanks will be of non-corroding material.
The volume of the tank shall not be more than 10 times the allowable leakage for the duration

8.3.3.1.3.1
of the test.
A depth gauge will be attached to the inside of the tank and will be calibrated for the volume

8.3.3.1.3.2
of the tank.

8.4 PROCEDURE FOR HYDROSTATIC TESTING

8.4.1 GENERAL

8411 The procedures for pressure and leakage testing are outlined in the following sections and are organized into two
parts:

General Procedures (independent of pipe material and size); and

8.4.1.2
8.4.1.3  Procedures that are influenced by the pipe material and size.
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8.4.2 GENERAL HYDROSTATIC TESTING PROCEDURES (INDEPENDENT OF PIPE MATERIAL AND SIZE)

8.4.2.1 Inform EPCOR inspectors of the date, time, and location of the hydrostatic test(s) at least 24 h prior to the test
time.
8.4.2.1.1 Failure to notify inspectors may result in the tests being rejected, requiring new tests to be
completed.
8.4.2.2 Inform all other construction crews or contractors that hydrostatic testing will be performed and ensure that no
valves are being operated during the test.
8.4.2.3 Identify the section of water main to be hydrostatically tested:
8.4.23.1 Maximum length of distribution water main test sections will be 450m unless otherwise directed by

EPCOR.

84232 Maximum length of transmission water main test sections will be 800 m unless otherwise directed by

EPCOR.

84233 Each section will be made up of only one type of pipe material.

8.4.24

8.4.2.3.3.1 If there are different types of pipe materials within the section of main, each pipe material
must be tested separately prior to connection with other materials, with the exception of PVC
to steel spool pieces for valve assemblies.
8.4.2.3.3.2 Fused PVC and jointed PVC are considered different materials for the purposes of hydrostatic
testing.
Ensure the proper installation of all:

8.42.4.1 Water services;

8.4.2.42 Air relief services (temporary and permanent);
8.4243 Flush points; and
84244 Blowoffs.

8.4.2.,5 Ensure that main stops are open and curb stops are closed.

8.4.2.6 Inspect all hydrants to ensure that they are properly installed and that all nipples are threaded or locked in place.

8.4.2.7  Open all hydrant control valves in the test section and close all hydrant boot valves.

8.4.2.8  Ensure thrust blocks and other restraining devices are in place and properly cured according to Section 13.

8.4.2.9  Confirm any boundary valves for the project are fully closed (see Section 9).

8.4.2.10 Open all main valves within the test section.

8.4.2.11 Place sufficient backfill to prevent pipe movement. Do not place permanent surfacing prior to the acceptance of
hydrostatic test results.

8.4.2.12 Fill and flush the water main according to Section 8.2.

8.4.2.13 Expel trapped air from the test section of water main by exhausting air at high points and dead-ends using
existing air relief valves or temporary main stops.

8.4.2.14 Close all air relief valves and temporary main stops prior to testing.

8.4.2.15 Raise the water-main pressure to the appropriate test pressure (see the section for the appropriate pipe material)
using either a hand or motor-powered pump located at a location approved by the EPCOR inspector. The hydrant
valve will be completely opened and the flow rate will be controlled by the valve at the pump.

8.4.2.16 Mark the gauge and the level of water in the storage barrel at the beginning of the test.

8.4.2.17 Maintain the test pressure within £ 20 kPa of the specified test pressure for the duration of the test.

8.4.2.18 Pump the test section back to the test pressure at the end of the first 30 min. If the allowable leakage is
exceeded, pressure test has failed. Correct cause(s) leading to test failure prior to starting new testing procedure.

8.4.2.19 At 30 min intervals during the test, walk along the test section and check for signs of leakage or distress at all
exposed appurtenances or fittings.

8.4.2.20 Calculate the allowable makeup water allowance based on the appropriate pipe material equations.

8.4.2.20.1  No allowance can be made for services, appurtenances or in-line valves.
8.4.2.21 Determine if the hydrostatic test passes or fails:
8.4.2.21.1  For all tests, provide written notification of the hydrostatic test result to the EPCOR Water Inspector

within 24 hours of completing the test.
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8.4.221.2  For all tests that fail:

8.4.2.21.2.1 Provide verbal notification to the EPCOR Water Inspector immediately after completion of the
test; and

8.4.2.21.2.2 Provide written notification to the EPCOR Water Inspector within 24 hours of completing the
hydrostatic test outlining the schedule for completing the required repairs.
8.4.3 SPECIFIC HYDROSTATIC TESTING PROCEDURES FOR POLYVINYL CHLORIDE

8.4.3.1 Refer to AWWA standard C605 and AWWA manual M23 for information on pressure and leakage testing.

8.4.3.2  Pressure capacity of PVC pipe involves of two types of pressure: internal hydrostatic pressure; and pressure
transients during operation.

8.4.3.3  Temperature greatly influences the ability of PVC pipe to contain hydrostatic pressure. The AWWA C900 and
C905 specifications are based on 23°C. Temperatures lower than this increase the hydrostatic pressure capacity.
Alternatively, temperatures greater than 23°C decrease the pressure capacity.

8.4.3.4  PVC differs from other materials in that it can resist momentary excessive pressures better than sustained long-
term excessive pressures.

8.4.3.5  Specific procedures for PVC pipe include all of the General Procedures (Section 8.4.1) plus the following:
8.4.3.5.1 Test pressure shall be determined as the highest of the following:
8.435.1.1 No less than 125% of the working pressure, as measured at the highest point in the test section.
8.4.35.1.2 No less than 150% of the working pressure measured at the lowest elevation of the test section.
8.4.3.5.1.3 1034 kPa (150 psi)
8.43.5.2 Test duration shall be a minimum of 2 hours.
8.4.3.5.3 Valves within the test section must not be operated for the duration for the pressure and leakage test.

84354 The test pressure must not exceed the rated valve pressure (see AWWA C500) when resilient-seated
gate valves or butterfly valves are at the pressure boundary.

84355 Makeup water allowance shall be calculated from the following formula:
_ LDVP
™ 795,000
Where: Qm = quantity of allowable makeup water, in liters per hour
L = Length of pipe section being tested, in meters

D = nominal diameter of the pipe, in millimeters
P = average test pressure during the test in kilopascals

8.4.4  SPECIFIC HYDROSTATIC TESTING PROCEDURES FOR STEEL
8.4.4.1 Refer to AWWA C206 — Field Welding of Steel Water Pipe and AWWA Manual M11: Steel Pipe — A Guide For
Design and Installation for information on pressure and leakage testing of steel water pipe.

8.4.4.2  Specific procedures for steel pipe include all of the General Procedures (Section 8.4.1) as modified by the
following:

8.4.4.2.1 Per Section 8.3.2.2, fill cement mortar lined pipes with water 24 hours prior to hydrostatic
testing.

8.4.4.2.2 Steel water pipe shall be hydrostatically tested for a duration of not less than 4 hours.

8.4.4.2.3 Test pressure shall be determined as the highest of the following:
8.4.4.23.1 No less than 125% of the working pressure, as measured at the highest point in the test section.
8.4.4.2.3.2  No less than 150% of the working pressure measured at the lowest elevation of the test section.
8.4.4.2.3.3 1034 kPa (150 psi).

84424 Valves within the test section must not be operated for the duration for the pressure and leakage test.

8.4.4.2.5 The test pressure must not exceed the rated valve pressure (see AWWA C500) when resilient-seated
gate valves or butterfly valves are at the pressure boundary.
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844206 There is no allowed leakage for the testing of welded steel water mains.

8.4.4.3 In addition to the above standard hydrostatic testing procedure, the following testing methods from AWWA may
be permitted with approval from EPCOR:

8.4.4.3.1 Butt-welded joints and fillet welds can be tested with a vacuum box in accordance with Section 5.2.2.3 of
AWWA C206 — Field Welding of Steel Water Pipe.

84432 Double-welded lap joints can be tested by shop-drilling and tapping a 6.4 mm national pipe thread hole
in the lap or bell end of the pipe and applying pressure to the annulus between the fillet welds.
Procedures shall be in accordance with AWWA C206 — Field Welding of Steel Water Pipe Section
5.2.2.2.

8.4.4.4  Use of air or other gaseous mediums for pressure testing of steel water mains is not permitted in any
circumstances.
8.45 HYDROSTATIC TESTING PROCEDURES FOR ALL OTHER PIPE MATERIALS
8.4.5.1 A dedicated engineered testing process according to relevant AWWA standards must be developed for all other
pipe materials, including but not limited to:
8.4.5.1.1 Ductile Iron Pipe;
8.4.5.1.2 High Density Polyethylene Pipe;
8.4.5.13 Reinforced Concrete Pressure Pipe (Steel Cylinder Type);
8.4.5.1.4 Reinforced Concrete Pressure Pipe (Non-cylinder Type);
8.4.5.1.5 Pre-stressed Concrete Pressure Pipe (Steel Cylinder Type); and
8.45.1.6 Concrete Pressure Pipe, Bar-Wrapped (Steel Cylinder Type).

8.46  SPECIFIC HYDROSTATIC TESTING PROCEDURES FOR FIRE HYDRANTS

8.4.6.1 Acceptance testing of hydrants consists of hydrostatically testing the hydrant at main pressure and
conducting a drainage test for dry-barrel hydrants. Consult the AWWA manual M17 for details on hydrant
installation, testing, and maintenance.

8.4.6.2 Hydrostatic Testing of Fire Hydrants at Main Pressure

8.4.6.2.1 Remove the highest nozzle cap and open the hydrant boot valve a few turns to allow the water to rise in
the barrel to the bottom of the nozzle.

8.4.6.2.2 Replace the nozzle cap securely, but leave it loose. Continue to charge the hydrant slowly, expelling the
air through the loose cap.

8.4.6.2.3 Tighten the nozzle cap when all of the air has been expelled.
8.4.624 Open the hydrant boot valve completely.

8.4.6.2.5 Check visually for leakage at the flanges, nozzles, operating stem, O-rings, and at any joints on the
hydrant body. Also use a listening device to detect any leaks below grade.

8.4.6.2.6 No leaks are permitted. Repair all faults and repeat the test.
8.4.6.3 Drainage Test for Dry-Barrel Hydrants
8.4.6.3.1 Following the pressure test, close the hydrant main valve.
8.4.6.3.2 Remove one nozzle cap and place the palm of one hand over the nozzle opening.
8.4.6.3.3 Drainage should be sufficiently rapid to create a noticeable suction.
8.4.6.3.4 If the hydrant fails the drainage test:

8.4.6.34.1 Partially open the hydrant with the nozzle caps on to create a pressure that will clear the drain
valve.

8.4.6.3.4.2 If this fails, remove and inspect the drain valve assembly. If the drain valve is clear the drain
outlet may be plugged from outside of the hydrant and will require digging down to clear the
drain outlet

8.4.6.3.4.3  Repair all faults and repeat the test.
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8.5 DISINFECTION

8.5.1

8.5.2

8.5.3

PURPOSE
8.5.1.1 The purpose of disinfection is to destroy pathogenic microorganisms, which may occupy the water main after
construction is complete.

8.5.1.2  Chlorine is usually used as the disinfectant either as a compressed gas, calcium hypochlorite tablets/solution, or
as a sodium hypochlorite (bleach) solution.

8.5.1.3 A performance criterion for water main disinfection has been specified using the American Water Works
Association (AWWA) Standard C651. This standard comprehensively describes the minimum procedures to
be followed when preparing a water main for disinfection, disinfecting the water main, testing for chlorine
residual, and conducting bacteriological sampling. It refers to the latest edition of Standard Methods for the
Examination of Water and Wastewater for detailed methods for testing water quality and chlorine residual.

8.5.1.4  Disinfection consists of the following four tasks:
8.5.14.1 Preventing contamination of the new pipe during shipping, storage, and construction;

8.5.1.4.2 Flushing the water main to remove loose debris and dirt which may have entered the water-main
during construction. (Do not flush if hypochlorite tablets have been placed);

8.5.143 Chlorination of the water main to destroy pathogenic microorganisms; and
8.5.1.44 Bacteriological testing of the disinfected water to ensure that the microbiological water quality is
adequate.
WATER MAIN PREPARATION
8.5.2.1 Water main flushing is the most common form of preparation for disinfection except where hypochlorite
tablets have been used.

8.5.2.1.1 The flushing flow rate should be sufficient to achieve a minimum velocity of 0.91 m/s or 1.5 m/s,
depending on the water main diameter.

8.5.2.1.2 Section 8.2 outlines the procedure for flushing water mains.
CHLORINATION

8.5.3.1  The choice of chemical to use for chlorination is limited to sodium hypochlorite or calcium hypochlorite.
8.5.3.2 There are two accepted methods for chlorinating new water mains (A