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SECTION 02713 REVISION DATE: NOVEMBER 2025

connections-and-appurtenancesin-open-cut-This Section outlines the requirements for

constructing water mains including pipes, joints and fittings, pipe protection, valves,
valve boxes and chambers, service connections, fire hydrants, etc. and their installation.
Includes flushing and disinfecting.

PART 1 REFERENCES
This specification refers to the following standards, specifications, or publi '

L 2
American Association of State Highway and Transportation Offices (&ﬁ

M105 Standard Specification for Gray Iron @g
ASME International

B16.1 Gray Iron Pipe Flanges a &]e Fittings Classes 25,
125, and 250
ASTM International 6

A307 Standard Specificon or Carbon Steel Bolts, Studs, and
Threaded Rof

B62 Standard Sp tion for Composition Bronze or Ounce
Metal\€astin

B68/B68M Standar ecification for Seamless Copper Tube, Bright

ealed
C478/C478M ard Specification for Circular Precast Reinforced
ncrete Manhole Sections

D698 Standard Test Methods for Laboratory Compaction

Characteristics of Soil Using Standard Effort (12 400 ft-
\ Ibf/ft3 (600 kN-m/m3),-Method-D)

D23 Standard Classification for Machine-Made “Fiberglass"

(Glass-Fiber-Reinforced Thermosetting-Resin) Pipe

Standard Practice for Obtaining Hydrostatic or Pressure
Design Basis for "Fiberglass" (Glass-Fiber-Reinforced
Thermosetting-Resin) Pipe and Fittings

D2996 Standard Specification for Filament-Wound “Fiberglass’
(Glass-Fiber-Reinforced Thermosetting-Resin) Pipe

F876 Standard Specification for Crosslinked Polyethylene (PEX)
Tubing
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F877 Standard Specification for Crosslinked Polyethylene (PEX)
Hot- And Cold-Water Distribution Systems

F1282 Standard Specification for Polyethylene / Aluminum /
Polyethylene (PE-AL-PE) Composite Pressure Pipe

F2023 Standard Test Method for Evaluating the Oxidative
Resistance of Crosslinked Polyethylene (PEX) Tubing,and
Systems to Hot Chlorinated Water Q

ASTM F2164 Standard Practice for Field Leak Testing of P e
(PE) and Crosslinked Polyethylene (PEX)*Rxe Pipin

Systems Using Hydrostatic Pressure

American Water Works Association (AWWA)

B300 Hypochlorites 0

B301 Liguid Chroline

C104/A21.4 Cement-Mortar Lining f ile?lron Pipe and Fittings

C105/A21.5 Polyethylene Encas r Ductile-Iron Pipe Systems

C110/A21.10 Ductile-Iron and y-Ifen Fittings

Cl11/A21.11 Rubber-Gasi@w for Ductile-lIron Pressure Pipe and
Fitting

C150/A21.50 ThickRess Design of Ductile-Iron Pipe

C151/A21.51 Dugctile- ipe, Centrifugally Cast

C153/A21.53 ile-lron Compact Fittings

C207 ée Pipe Flanges for Waterworks Service, Sizes 4 In.

rough 144 In. (100 mm Through 3,600 mm)
C219 Bolted, Sleeve-Type Couplings for Plain-End Pipe
C301 \ Prestressed Concrete Pressure Pipe, Steel-Cylinder Type

Concrete Pressure Pipe, Bar-Wrapped, Steel-Cylinder

C30
Type

Metal-Seated Gate Valves for Water Supply Service

C50 Dry-Barrel Fire Hydrants

C504 Rubber-Seated Butterfly valves, 3in. (75mm) Through
72in. (1,800mm)

C509 Resilient-Seated Gate Valves for Water Supply Service

C600 Installation of Ductile-Iron Mains and Their Appurtenances
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C651 Disinfecting Water Mains
C800 Underground Service Line Valves and Fittings
C900 Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated
Fittings, 4 lin Through 6022 lin. (100 mm Through
1,500388 mm);

C901 Polyethylene (PE) Pressure Pipe and Tubing, 3/4
(193_.mm) Through 3in. (76mm), For Water Service

C904 Cross-linked Polyethylene (PEX) Pressure T ,
1/2- lin. (123 mm) through 3 -lin. (76_mm
Service

c905 Polvvinyl Chleride (P CY Pressure-Pige-afd Fabricated

ittng . Ain hrouah-48in Om¥ ‘l;w=. g gg....

ar \A o ncemiccinn and Dicsihi11
or-Wa 3 on-and-Dishputi

C906 Polyethylene (PE) Press pe and Fittings, 4 lin.
{200mm)-Through 636 i 0,Mm Through 1,6650 mm),

For Waterworks
C9o07

C909 Mole ed Polyvinyl Chloride (PVCO) Pressure

D mm) and Larqerlhreugh%n—&@@—mm

a
aldallla). “N8 mMm mMan

M17 @iﬁal Installation, Field Testing, and Maintenance of Fire

rants
CSA Group
A3000 \ Cementitious Materials Compendium
Backflow Preventers and Vacuum Breakers

B64
B137 O Thermoplastic Pressure Piping Compendium
Carbon Streel Bars for Concrete Reinforcement

Canadian General Standard Board (CGSB)

1-GP-12C Standard Paint Colours

Underwriters Laboratories of Canada (ULC)

CAN-S520 Standard for Fire Hydrants
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NSF International

NSF/ANSI Standard 14
NSF/ANSI Standard 61

Plastic Pipe Institute (PPI)

TN-46 Guidance for Field Hydrostatic Testing of High D
Polyethylene Pressure Pipelines: Owner’'s Congi
Planning, Procedures, And Checklists &

TR-4 Listing of Hydrostatic Design Basis, Hy esign
Stress, Strength Design Basis, Press Basis,
Minimum Required Strength Ratings @ermoplastlc

Piping Materials or Pipe

PART 2 GENERAL

2.1 SCHEDULING OF WORK 6
1 C .

to existing services.

tions for approval by the Owner and
approved by the Owner.

3 Notify building occu inimum of 24 hrs. in advance of any

interruption in service

4 Do not interru tﬁter service for more than 3 hrs. and confine this period

between 1 16:00 hrs. local time unless otherwise authorized.

5 Notifytir ent of any planned or accidental interruption of water
supp hydrants.

ovide and post “Out of Service” sign on hydrant not in use.
ise local police department of anticipated interference with movement

chedule a meeting to discuss pressure testing, swabbing and disinfection
a minimum of 24 hours before connection. The Operating Authority shall
be invited to the meeting.

2.2 SUBMITTALS

i Submit in accordance with Section 01340 — Shop Drawings, Samples and
Submissions.

2 Product Data:
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A Submit manufacturer's instructions, product literature and data
sheets for distribution piping materials and include product
characteristics, performance criteria, physical size, finish and
limitations.

2 Pipe certification to be on pipe.

4.3 Submit complete shop drawings and construction schedule for water
mains 600 mm diameter and larger. Include method for installatio
water main.

2.4 Inform Owner of proposed source of bedding materials and
access for sampling at least four (4) weeks prior to co x goivork.

3.5 Submit manufacturer’s test data and certification thm erials meet

requirements of this section at least four (4) weeks prior © beginning
work. Include manufacturer’s drawings, informati
where pertinent.

orp drawings

2.3 CLOSEOUT SUBMITTALS

A Provide data necessary to produ€e reégord drawings, including details of

2 Submit directions for

operate valves, of pipe material, location of air and vacuum
release valves, ¥d hydrant details.

.3 Submit ope

and maintenance instructions for pipe, valves, valve
bers and hydrants.

2.4 DELIVERY, STORAGE, AND HANDLING

m in accordance with Section 01600 — Material and Equipment.

INTENANCE MATERIAL SUBMITTALSTOOLS AND EQUIPMENT

Supply in accordance with 01720 — Closeout Submittals.
Provide as follows:as-directed by-the Owner:

i One service post wrench for curb stops.
2 One tee-handle operating keys for valves.
2.3 One wrench for operating fire hydrant operating nut.
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PART 3 PRODUCTS

3.1 PIPE, JOINTS AND FITTINGS

A Ductile Iron Pipe: shall-be-in-accordance-withdesigned to ANSI/AWWA
C150/A21.50 and manufactured toin-accordance-with ANSI/AWWA
C151/A21.51. All pipe shall be cement mortar lined &
eeatemﬂaeeerdaneewrthto ANSI/AWWA C104/ A21. 4 AII I|n|n )

accordance with National Sanitation Foundation (NSF) sgand@
shall be supplied in minimum pressure class below, or g
classes shown on the drawing:

Pressure Class Pipe diameter (mm)

350 100-300 0:‘
250 350-500 &

200
150 900 mm and lar e
A Joints:
A1 Push-on Jomt inuous rubber molded ring gasket in
accordamee w A C111/ A21.11.
2 8 pber gaskets for mechanlcal pipe joints wrth

Bad bolts and nuts with plain tip, high strength heat treated
cast-iron or alloy steel tie.
Ensure electrical conductivity across joints.

Fittings:

A Mechanical joint cast iron and ductile iron fittings NPS 3 and
larger to ANSI/AWWA C110/A21.10.

2 Flanged cast iron fittings NPS 3 and larger: to ANSI/AWWA
C110/A21.10.

.3 Compact Fittings to ANSI/AWWA C153/A21.53.

4 in accordance with AWWA C110/A21.10 or AWWA C153/
A21.53 for pipe diameters larger than NPS 4. Restrained
joint fittings must be rated to the same pressure rating as the
pipe. Thrust blocks are not required on restrained joint
fittings.
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2 Reinforced concrete pipe in accordance with ANSI/AWWA C303 class.
A1 Pipe and fittings joints

A Bell and spigot steel joints with confined rubber gaskets.
2 Flanged joints to conform in accordance with AWWA C-207.

.3 Pipe joints:

1 flanged to ANSI/AWWA C207,

2 push-on joints with performance requirementSyo
ANSI/AWWA C111/A21.11. *

4 Fitting joints:

1 For sizes under NPS 30, push o

C111/A21.11.
2 For sizes equal to or gr
ANSI/AWWA C207.

2.5 Pipe fittings: reinforced g@ RMewio ANSI/AWWA C301 or
ANSI/AWWA C303 as i

3 Polyvinyl chloride pressure pipe AWWA C900, pressure class 150,
DR 18, 1MPa gasket bell endmga N

1 CAN/CSA-B13 48y P @ ies 160, 1.1 MPa elastomeric gasket
coupling for pibes wi PS 12 or less.
2 PVC pipe is a accey able option for NPS 3 to 16 only.

A B alla aVdalValaVy a a¥a ad in a¥a'

MEBR hadule of O Nntitia nd-Prices-or- A\VAMAALA 000

in-tha MM », han a nt O N a N Drico
C O

.42 @, ifi : ' o QU3 a6

alla atlaVaYal! a
O v i

e MER hedule-of Quantities-and-Prices-All pipe shall be
\certified in accordance with CSA B137, shall be UL listed and FM
approved.; ; i i

.3

diameter.

5.4 Composite epoxy impregnated fibreglass PVC pipe in accordance
with ASTM -D2996, class H. Unplasticized PVC core overwrapped
with bonded fibreglass reinforced epoxy resin. Pressure class 300,
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2.4 MPa with cast iron outside diameter and integral bell gasketed
joints in accordance with ASTM D2992. Material in accordance with
ASTM D2310 classification RTRP-11HZ-5001-PVC-13223.

8.5 PVC Fittings in accordance with CSA B-137.3 or AWWA C907 for
pipe sizes 100 mm to 300 mm and shall be UL listed and FM
approved.

.6 Cast iron fittings in accordance with ANSI/AWWA C104/A2 or
pipe larger than 300 mm. é

3.4 Polyethylene pressure pipe

2 2

i NPS 1/2 to NPS 6:to ASTM F 714, type PE 34 Q? 11
unless otherwise specified.

2 90 mm to 1600 mm: to CGSB 41-GP-25M, tv@ 04, series

250, unless otherwise specified.

A B alla’

Ci
O |

O 5

aYlaVaYaV) o nacifiad in Na N\
O A i v/

Freee
HRBE joints: to be-in
accordance-with-be thermal b Sion joined, to ASTM
Al I /it b ; AANAAA

2.4 Castiron fittings with
for pipe size a Cement mortar lined to ANSI/AWWA
C104/A21.4.

3.5 Polyethylene fiitings 4h accordance with CSA B137.1 for pipe sizes

3.2 P1P

i Provi eans of protection for iron pipe in corrosive soils in accordance
jh loca®practices and authorities having jurisdiction. When indicated,
ide polyethylene encasement in accordance with ANSI/AWWA

ALVES AND VALVE BOXES

Valves to open counter clockwise and to be su
operating nut, 51 mm to the side, unless otherwise specified.

4.2 Gate valves in accordance with AWWA C500, standard iron body, bronze
mounted, wedge double disc valves with non-rising stems, suitable for
1 MPa with mechanical joints or resilient--seated in accordance with

AWWA C-5009.
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2.3 Butterfly valves shall conform to the requirements of AWWA C504 of types
and joints as indicated.

3.4 _ Resilient wedge valves greater than 400 mm in diameter shall be gear
operated. All other valves 400 mm in diameter and greater shall be gear
operated.

supervised as indicated.

with-@SA- B8 -heavy duty
ti % etlc principle.

n body and cover,
ck-proof synthetic

.6 Air and vacuum release valves: i
combination air release valves employing direct

i -Fabricate vV/alves to-be-constructed-
with bronze trim, stainless steel float§iwi
seat suitable for 2 MPa working p&

2 -Valves to expel air at a high r filling, at a low rate during
operation, and to admit air whitefling'is being drained.

.3 -Valve to be complete wi check unit.

=+.4 -Ends to be flanged to A C110/A21.10in-accordance

N4 Cast iron valve boxe§:

1 Bbituminous e or three piece, 125 mm diameter
sliding type, as indicated.
Aadjusta over a minimum of 450 mm.
VaIv C|rcular guide plate that fits over operating nut and
teral movement of valve box. Guide plate not to interfere
atlon of valve or key.

4 se to be large round type with minimum inside diameter of

Top of box to be marked "WATER".
@C valve boxes to be as per manufacturer's recommendations.

VALVE CHAMBERS

Concrete and reinforcing steel in accordance with Section 03200 —
Concrete Reinforcement and 03300 — Cast-in-Place Concrete.

2 Precast concrete sections in accordance with ASTM C478/C478M. Ladder
rungs be cast integral with unit; field installation not permitted.
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3 Valve chamber frames and covers: grey iron castings, minimum tensile
strength 200 MPa to AASHTO M105 with two coats, shop applied,
approved asphalt coating with a mass of approximately 215 kg per set.

A1 -Design and dimensions to be as indicated.
4.2 -Cover to be marked WATER.

3.4 Jointing materials:

A1 Manufacturer's rubber ring gaskets, Q
2 Mastic joint filler, O

3 Cement mortar or, ¢

4 Combination of above types x
4.5 Mortar: aggregate and masonry cement in accordar@) SA A3000.

.6 Ladder rungs for valve chambers to: be galvaniz r an aluminum
alloy.
A Galvanized steel ladder rungs sh&lec@gform to the requirements of

CSA Standard G30.18, No.25M b)l@aste| deformed bars hot
dipped galvanized to ASTM AR? 34N M
2 Aaluminum alloy rungs in asegrdaa®e with ASTM B221, Alloy 6351,

Temper T6.
2.3 Ladder rRungs to be /R ttern (drop step tvpe) ze—mm

A
diamaete deforaed m a Ta oraance \WHRN 0

3:43.5 SERVICE CONQHONS
A1 The minij LQ a water service connection shall be 19 mm diameter.
2 i

accordance with ASTM B68/B68M, type K, annealed for

3 ct|Ie ironh pipe in accordance with AWWA C151/A21.51, pressure class
r service laterals 100 mm diameter or greater.

vamyl chloride pressure pipe in accordance with CSA B137, type 1120
rles 160 unless otherwise specified-in-the MERX-Schedule-of Quantities

Polyethylene pipe in accordance with:
ASTM F714, Type PE, series DR 11, unless otherwise specified.

.2 90 mm to 1600 mm: to CGSB 41-GP-25M, type PE, series 250.
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.6 Crossed linked polyethylene pipe (PEX) in accordance with AWWA C904,
certified to CSA B137.5, and conform to ASTM F876, ASTM F877, and

ASTM F2023, NSF/ANSI Standard 14 andé& 61..and-C B ~Pipe-to
have C outer-diameter—with-operating-pressure-o0f 160-psiat 2R C
4°F 100 psiat82°C/180°F and80psiat93°C e:ﬂ*---

8.7 Polyethylene/Aluminum/Polyethylene composite pipe i cofdance with

as per manufacturers specifications and suitable f@r ground service
(red brass).
-9.8  Copper tubing pipe joints: to be flared o &re n type suitable for
1 MPa working pressure.
40.9 PVC joints: to be bell and spigot to rr%turer's specifications.
t

-41.10 Polyethylene pipe joints: to be t fusion welded or socket fusion
welded.
o)

~42.11 Joints for ductile iron i sh-on joints in accordance with AWWA
C111/A21.11. Rubber gask ccordance with AWWA C111/A21.11.

-43.12 Brass corporation stops: brass in accordance with ASTM B62 flared or
compression typg having threads in accordance with AWWA C800,
pressure rated &350 kPa.

|0

13  Brassi % -type curb stops in accordance with ASTM B62 flared or
i pe with drain, {unless otherwise indicated-etherwise-in

b stops to have 1.5 to 1.8 m adjustable bituminous coated, cast
iron service box with stem to suit depth of bury.

Top of cast iron box marked "WATER".
.3 _The top brass stem on curb stops must be capable of withstanding

a 75 foot-pound torque test.
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() Without Clamp (mm) With Clamp-{mm)
100 20 25
150 20 40
200 25 50
250 25 50
300 40 75 Q

-16.14 PolyethyleneE tapping tees or multi-saddle tees: for Pol pipe.
Tees to be socket fused to pipe up to 150 mm NPS

.15  Service connectionstamps for PE-e+PVC pipe: g : !
n stop, tapped

A Sservice connections less than 100 mm: ¢
to main using AWWA threads, compl
saddle. Service saddle to consist
complete with side bars and finge
washers and gaskets.

2 Service connections 100 m
valve and sleeve.

ith®ainless service
ential band type
er bar, stud bolts, nuts,

o¥er: use tee fitting or tapping

.16 Bronze type service clamps; pipe service connections.

A1 Service clamp, e strap-type, with confined "O" ring
seal cemented in plal

47.2 Clamps to be ed'with threads in accordance with AWWA C800.

+8.17 Tee connectiongt for services above 25 mm. Tee connections to be
fabricated of aterial and to same standards as specified pipe

ngs. Size as indicated.

3-53. DRANTS

Hydrants shall conform to the requirements of AWWA C502 and shall be
UL listed and FM approved.

2 Post type hydrants in accordance with UL listed CAN-S520; designed for
maximum working pressure of system with two 65 mm threaded hose
outlets, one 100 mm pumper connectionsteamerport, 150 mm riser barrel,

125 mm bottom valve and 150 mm connection for main.
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A1 Hydrants to open counterclockwise, threads, outlets and operating
nut to local standard unless otherwise specified-ir-the MERX
hedule of iy | Prices.
4.2 Provide key operated gate valve located 1 m from hydrant unless

otherwise specified
Prices

.3 Minimum depth of bury to top of hydrant lead is 1800 mm u S
otherwise specified-in-the-Project- Documents.
not

2.4 -Post hydrants to be used in all locations where Fire F
able to be obtained. *

4.3 Paint hydrants in accordance with the following colour

Flow Rate Reflective Colour
Under 38 L/'s RED
38to 75L/s ORANGE
Over 75L/s GREEN

3-63.7 PIPE BEDDING SURROUND M

A Granular material in accordapee Section 02223 — Excavating,
Trenching and Backfilli fu ar bedding.
2 Concrete mixes andf@naterials required for bedding cradles, encasement,

and£ut-off walls all in accordance with Section
crete, strength 25 MPa.

supports, thrust bloc
03300 — Cast-in-Rlace

3.8

BACKFILL

accordance with Section 02223 - Excavating, Trenching and

3-+3.9

ISINFECTION

odium hypochlorite, calcium hypochlorite. or liquid chlorine in
accordance with AWWA B300 and AWWA B301 to disinfect water mains.
Swab all lines before disinfecting.

2.3 Disinfect water mains in accordance with ANSI/AWWA C651.
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PART 4 EXECUTION

4.1 EXAMINATION

i Verification of Conditions: Verify that conditions of substratesgs
installed under other Sections or Contracts are acceptalfe fd
piping installation in accordance with manufacturer's WAii#e

i Visually inspect substrates in presence of the
2 Inform the Owner of unacceptable conditio

discovery.

.3 Proceed with installation only after ungeSgptale conditions have
been remedied and after receipt &fe/Niten approval to proceed from
the Owner.

414.2 PREPARATION %
A1 Clean pipes, fittings, valvesnd appurtenances of accumulated

debris and water before insta n.

A1 Carefully insp€ct m als for defects.
-+.2 Remove defe@tive materials from site.

2 Establish locatiogand extent of known service lines and complete any
Work with or ar% existing underground services as per Section 1005 —
General In '

4.24.3 TRENC
A1 trenching and-backfil-work in accordance with Section 02223 —

avating, Trenching and Backfilling.

2 nch depth to provide minimum coverage over pipe of 1.8 m from
iIshed grade or as indicated.

Trench alignment and depth require the Owner's approval prior to placing
bedding material or pipe.
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4.4

WATER AND SEWER SEPARATION REQUIREMENTS

5.1

6.2

Sewer and Water Main Vertical Separation: When it is not practical to
maintain a separate trench and a minimum horizontal separation distance
of 3.0 m (minimum), the crown of the sewer should be at least 0.45 m
below the invert of the water main and separated by in situ material or

compacted backfill. Joints should be offset as much as possible b en
sewers and water mains.

A Where this vertical separation cannot be obtained, thefSewe

should be constructed of water main quality pip f) S % ested in
place at a pressure of 350 kPa (50 psi) without l&
accordance with CSA B137.

2 In rock trenches, drainage should be provide@inlmize the

effects of impounding of surface water an eakage from
sewers in the trench.

Sewer and Water Main Crossings: Wat should cross above
sewers wherever possible. Whether t ain is above or below the
sewer, a minimum vertical distance etween the outside of the
water main and the outside of th ould be provided to allow for
proper bedding and structural sdpport'ef the water main and sewer pipes.
Sufficient structural support wer pipes should be provided to
prevent excessive de i0 joints and settling.

A The length of\water pipe should be centred at the point of crossing
so that joints iMghe water main will be equidistant and as far as
possible fg@m the sewer. The crossing should be perpendicular if
possible&]

2 Whe impossible to obtain proper horizontal and vertical
epa % as stipulated above, one of the following methods

uld be specified:

. The sewer should be designed and constructed equal to the
\ water pipe and should be pressure tested at 350 kPa

(50 psi) to assure watertightness; or

O 2 Either the water main or the sewer line should be encased in

a watertight carrier pipe that extends 3 m (10 ft) on both
sides of the crossing, measured perpendicular to the water
main.

.3 Where possible, the above separation requirements shall be applied to

service connections as well.
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4.34.5 CONCRETE BEDDING-CUTF-OFFWALLS AND/OR-ENCASEMENT
A Do concrete work in accordance with Section 03300 — Cast-in-Place

Concrete. Place concrete to details indicated or directed.

2 Pipe may be positioned on concrete blocks to facilitate placing of
concrete. When necessary, rigidly anchor or weight pipe to prevent
flotation when concrete is placed.

3 Do not backfill over concrete within 24 hrs after placing concb

*

4-44.6 GRANULAR BEDDING

A Place granular bedding materials in uniform layers ing 150 mm
compacted thickness to depth details-as indicate
2 Shape bed true to grade to provide continuousguni bearing surface for

pipe exterior. Do not use blocks when b ddﬁ
3 Shape transverse depressions in beddin uired to make joints.

Compact each layer full width of bed ast 95 % maximum dry

density in accordance with AST
5 Fill any excavation below lev ttom of specified bedding in
accordance with Section O cavating, Trenching and Backfilling.
4.54.7 PIPE INSTALLATIO

1 Lay afid joindugtile iron pipe in accordance with AWWA C600,

man rer's standard instructions and specifications.
* ot use blocks except as permitted in Concrete Bedding and

Encasement subsection 4-3-2-of this specification.
Torque wrench to be used for all mechanical joint bolts.

vel or taper ends of PVC pipe to match fittings.

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

4 Lay pipes on prepared bed, true to line and grade.

A1 Ensure barrel of each pipe is in contact with shaped bed throughout

its full length.
2 Take up and replace defective pipe.
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4.3  Correct pipe that is not in true alignment or grade or pipe that
shows differential undue-settlement after installation_greater than
10 mmin 3 m..

5 Face socketbell ends of pipe in direction of laying.-and Ffor mains on a
grade of 2 % or greater, face socket bell-ends upgrade.

.6 Do not exceed permissible deflection at joints as recommended by gipe
manufacturer. Any deflection should be taken after the joint is assembled.

4 Keep jointing materials and installed pipe free of dirt and wa
foreign materials.

A1 Whenever work is stopped, install a removable t bulkhead
at open end of last pipe laid to prevent entry materials.
.2 -Bulkhead to remain in place until all water. e from trench.

ethods approved

40.9 Cut pipes, as required, for special fitt Qr closure pieces, in a neat
manner as recommended by pi acturer, without damaging pipe or

its coating and to leave a smogt d at right angles to axis of pipe. Flame
cutting and burning of pipe @ itted. File smooth any sharp edges

which might damage a
-42.10 Align pipes carefully\gefore Jointing.

hand slings or ck&ane as required to minimize lateral pressure on gasket
tricity until gasket is properly positioned

and maintai :
12 Avoidddispl asket or contaminating with dirt or other foreign

mat
kets so disturbed or contaminated shall be removed
&2

42.11 Install gaskets tq{a‘nu urer's recommendations. Support pipes with

—Celeaned, lubricated and replaced before jointing is attempted
again. Use only manufacturers recommended lubricant.

mplete each joint before laying next length of pipe.
2/ Minimize deflection after joint has been made.

.15 Apply sufficient pressure in making joints to ensure that joint is completed
to manufacturer's recommendations. Carefully follow all assembly
instructions of manufacturer. Provide the Owner with a copy of these
instructions.
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-47.16 Ensure completed joints are restrained by compacting bedding material
alongside and over installed pipes or as otherwise approved by the
Owner. Backfill to prevent flotation or as directed by the Owner.

-48.17 When stoppage of work occurs, block pipes in an approved manner to
prevent creep during down time.

-19.18 Recheck plastic pipe joints assembled above ground after placing i
trench to ensure that no movement of joint has taken place. Q

-20.19 Do not lay pipe on frozen bedding. . O

21.20 Protect-hydranis—valvesand-appurtenancesfrom-freegind

=27.22 Install HDPE pip&to manufacturer's recommendations.
4.64.8 VAL INS@—\TION

A InstallMalves to manufacturer's recommendations at locations indicated.

2 %rt valves located in valve boxes or valve chambers by means of
0 te blocks; located between valve and solid ground. Bedding same

adjacent pipe. Minimum length of pipe on each end of valve shall be
gne full pipe length or 1 m at stub connection at Tee. Valves shall not be

supported by pipe.
4.74.9 VALVE CHAMBERS

A Use cast-in-place or precast units as indicated and approved by the
Owner.
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2 Construct units as indicated, plumb and centred over valve nut, true to
alignment and grade, and not resting-—alve-chambers-shallnetrest on

pipe.
3 Place reinforcing steel and miscellaneous metals required to be

embedded in concrete to details indicated and in accordance with Section
03200 — Concrete Reinforcement.

4 Cast bottom slabs for precast unitsbase directly on undisturbed @}r

when permitted by the Owner, set a precast concrete slab

150 mm minimum ated

compacted granular material
i oraance vn' alWA

5 Set bottom section of precast unit in bed of cement 90 bond to
bottom slab.

i Make each successive joint watertight with roved rubber ring
gaskets, mastic joint filler, cement m y ombination thereof.
5.6 Clean surplus mortar and joint compoundSyfr

chamber as work progresses.

interior surface of valve

6.7 Plug lifting holes with precast congrete S set in cement mortar, mastic

compound or mortar as indicate@lior approved by the Owner.
48 - -ll.'-= = - = ‘e'mlv‘;"=l = 'll- A. ajaalala ll=

C C
aYa i aYaVdl A 1N ity h Na (Owne A )
C v % e Sa A Y

in accordance with Section
- Maintenance Holes and Catch Basin Structures.

4.84.1 CATION OF CURB STOPS

Water service laterals shall terminate at the Right-of-Way or when
specified to 1.5 metres outside the building wall. Cap or seal end of pipe

and place temporary marker to locate pipe end.

4.2 Unless otherwise designated by the Owner, curb stops will be installed by
the Contractor within 1.5 m of the road right-of-way off the property line.
Curb stops may be located on private property where special conditions
exist upon approval of the Owner.
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49411 SERVICE CONNECTIONS
A1 Install service connections before carrying out hydrostatic and leakage
test of water main.

2 Water service lines shall be installed to the right of sewer service lines
when viewed from the position of the water main and facing the building.

.3 Tappings onf ductile iron or PVC C900 pipe, may be threaded wighio
service clamps.

A
y and neoj jJasket cemented in | v 5
use galvanized malleable iron in corrosive soi
2 Tappings for PVC C900 to conform to followiflg:
Pipe Diameter Maximum Tap a Ta
(mm) Without Clamp (m amp (mm
100 20 25
150 20 40
200 25 50
250 25 50
300 75

A4 Tappings on PVC pifle to b&either PVC valve tees or bronze type service
clamps, strap type wNi "O"#Ing seal cemented in place.

.5 Tappings for PE@ipe: PE tapping tees or multi-saddle tees.

3.6 Employ onlyge@gpetent workers equipped with suitable tools to carry out
tappi f % cutting and flaring of pipes.

N4 Inst gle and multiple tap service connections on top half of main,
betwee45 degrees and 90 degrees measured from apex of pipe.

main at 2:00 o'clock or 10:00 o'clock position only; ferservices-up-te
not tap-pipe-closer to a-joint nor closer to adjacent service

nections than recommended by manufacturer, or 1 m_minimum,
ichever is greater.

4.9 Tap NPS 1-1/246 and 250-mm services at 9:00 o'clock or 3:00 o'clock
position to keep gooseneck below frost.

-5.10 Leave corporation stop valves fully open.

A1 To relieve strain on connections, install service pipe in "Goose Neck" form
"laid over" into horizontal position.
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-6.12 Install rigid stainless steel liners in small diameter plastic pipes with
compression fittings or use fittings with built in liner.

.13 Install curb stop with corporation box on services 50 mm or less in
diameter.

1 Equip larger services with a gate valve and cast iron box.

2 Set box plumb over stop and adjust top flush with final grad
elevation. Q

.3 ___Leave curb stop valves fully closed.
.14 Place temporary location marker at ends of plugged or 3 O
unconnected water lines. xﬂ&
A1 Each marker to consist of a 38 x 89 mm stakﬁtj g from pipe
ation

end at pipe level to 600 mm above grade.
8.2 Paint exposed portion of stake red with gesi "WATER

SERVICE LINE" in black.
-9.15 The location of existing water services s b&located as work

progresses and new water service li e installed with new curbs
stops at property line or Owner’s r of-way boundaries and/or the
appropriate tie in location to the e will be determined in the field,
as identified by the Owner’s Representative on site. Following acceptance
by the Owner of the water @ , the new individual service lines are to
be connected to the ng'sewvice lines and visually inspected for

leakage by the Ownér’'s Refiresentative prior to backfilling.

4-104.12 HYDRANTS

A Install hydr ations specified or directed in accordance with
AWW 1

2 Inst e valve and cast iron valve box on hydrant service leads as
specifi

.3 Wrants plumb, with hose outlets parallel with edge of payment or
& r e, with pumper connection facing roadway and with body flange set

elevation of 150 mm above final grade.

3.1 When placed behind the curb, no part of the hydrant shall be closer
than 150 mm or farther than 300 mm from the gutter face of the
curb or future curb. When between curb and sidewalk or on lawn
behind sidewalk no part of the hydrant shall be closer than 150 mm,
to the sidewalk.

4 Place concrete thrust blocks as indicated and specified ensuring that drain
holes remain unobstructed, unless specified in the contract that drain
holes should be plugged.
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5 Install drain plug in areas of high groundwater when directed by the
Owner. After testing and prior to turn over to the owner, pump down water
in barrels of plugged hydrants.

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

6.7 Place appropriate sign on installed hydrants indicating whether ot'they
are in service during construction.
.8 Install hydrant marker post as detailed on the contract d i@
8.9 Disassembly or reassembly of hydrants may only be cafi t by
properly trained personnel. Hydrants that have beer;@e bled after
ested a

leaving the manufacturer's facilities must be pres fter
reassembly in accordance with AWWA M17. é

4114.13 THRUST BLOCKS AND RESTRAINED%
A Do concrete work in accordance with@ 3300 — Cast-In-Place

Concrete.

2 Place concrete thrust blocks betWween Vvalves, tees, plugs, caps, bends,
changes in pipe diameter, r hydrants and fittings and undisturbed
ground as specified di by the Owner.

Keep joints and couplings free of concrete.

UM W

ts with or without thrust blocks where indicated on the
fons or where required by the Owner.

Install joint restr
plans apd sg

Do not backfill ov;r co e within 24 hours after placing.

1 Joint aints shall be of the same pressure rating as the pipes to
joined and restrained.

Installation of joint restraints shall be in accordance with the
& manufacturer's instructions for the types of pipes to be joined and

restrained.
All components of joint restraints shall be corrosion resistant or

suitably protected from corrosion and be approved by the Owner.

4127814 HYDROSTATIC PRESSURE TEST

i Do tests in accordance with ANSI/AWWA C600.

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

.3 Notify Owner at least two (2) working days in advance of proposed tests.
Perform tests in presence of Owner.
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A4 Where section of system is provided with concrete thrust blocks, conduct
test at least five (5) days after placing concrete or two (2) day if high early
strength concrete is used.

5 Test pipelines in sections not exceeding 365 m in length, unless otherwise
authorized by the Department of Environment and Climate Change.

.6 Upon completion of pipe laying and after Owner has inspected Wo,
lace, Ssurround and cover pipes between joints and fittings wit
approved granular material placed to dimensions and compa
indicatedspeeified herein. 14
N4 Leave hydrants, valves, joints and fittings exposed.
.8 When testing is done during freezing weather, Pprotc

joints, and fittingsappurtenaneces from freezing.
9 Strut and brace caps, bends, tees, and valve ent movement when

test pressure is applied.
.10 Open valves. \

N TR
\Remove stops after satisfactory complete of test and seal holes
with plugs.

Fill concrete pipe at least 24 hours before testing to allow water absorption
by pipe material.

.13 Thoroughly examine exposed parts and correct for leakage as necessary.

Apply a h drostatlc ressure of 150 % of normal
operating pressure based on the elevation of the lowest point in the main
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and corrected to elevation at the test gauge location or a minimum of
1000 kPa, whichever is greater, for a period of 1 hour.

A Where hydrants are in the test section, the test shall be made

against the closed hvdrant valve.

2

Ithe test pressure shaII be applled by means of a pump connected
to the pipe in a manner satisfactory to the Owner. The pumg, pipe
connection and all necessary apparatus shall be furnishe th

Contractor. . ’
-3.15 Beforeanphingthe testore B ir shall be avnallod RoBi® ~ina

-5.16 Hydrostatic Ppressure testing of PE pipe tO\ge, Carried out as per
Manufacturer's recommendations.

before or after laced in the trench. If the pipe must be
backfilled befgre it is d, the mechanical joints may be exposed
[ i ring testing.

2 Pipe should be at a pressure of 1.25 times the nomlnal

-6.17 Hydrostatic Ppressure testing o e.
A1 Water is to be used @ ssure medium. Testing can be done

ase. The amount of make-up water (expansion allowance) will
because expansion is not linear. Contractor to follow ASTM

\F2164 or PPI TN-46 guidelines for pressure testing HDPE.pipe{15

3 After the completion of the initial expansion stage, i.e. a total of four
hours, the pressure should be at the required level and the test
period should commence. This period should not exceed 3 hours.
After the test period, a measured amount of make-up water should
be added to return the pipe to the test pressure. The amount of

Government of Newfoundland and Labrador
Municipal Water, Sewer and Roads
Master Construction Specifications




WATER MAINS

SECTION

02713

PAGE 25 OF 32

REVISION DATE: NOVEMBER 2025

make-up water should not exceed the allowance given in the
following table:

Allowance for Expansion

Nominal Pipe Size (Litres/100 metres of pipe)
mm inches 1-hour test 2-hour test 3-hour test
75 3 1 2 4
100 4 2 4 Q
150 6 4 7
200 8 6 12 9
250 10 10 16 26
275 11 12 37
300 12 14 9 42
350 14 17 52
400 16 21 41 62
450 18 27 53 81
500 20 68 99
550 22 87 130
600 24 56 111 168
700 8 68 138 209
800 & 87 178 267
900 36 112 224 335

000 40 137 273 410

hours at 2 times the pressure rating. If the test is not completed
because of leakage or equipment failure, the test section should be
permitted to "relax" for 8 hours prior to the next testing sequence.

8.5 Testing for leakage can be done by developing the test pressure
(described above) for a period of 4 hours and then dropping the
pressure by 69 kPa (10 psi). If the pressure remains steady for one
hour this indicates that there is no leakage in the system.

& 1200 48 186 335 534
@Under no circumstances should the total time under test exceed 8

.18 Examine exposed pipe, joints, fittings and appurtenances while system is
under pressure.
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.19 Remove joints, fittings and appurtenances found defective and replace
with new sound material and make watertight.

.20 Repeat hydrostatic test until defects have been corrected.

-9.21 All faulty or leaking connections shall be corrected at the Contractor's

expense.

4134.15 LEAKAGE TEST 9
A A leakage test shall be conducted concurrently with the gres % est. The
pg of this

test.

Contractor shall supply all equipment necessary for th
d

esigl working
levation of

2 Apply leakage Fhe pressure test of a minimum of t
pressure after completing backfilling of trench, b
lowest point in main and corrected to elevatig
durationfor a period of at least two (2) hQur

i -and-Tthe pressure shall not var

than +/- 35 kPa.

2.3 "Leakage" shall be defined as the qu f water that must be supplied
into the newly laid pipe or any va on thereof, to maintain pressure
within +/- 35 kPa of the test presSure after the air in the pipeline has been
expelled.

3.4 No pipe installation ea ed if the leakage is greater than the
allowable leakage fofjoints plus the allowable leakage for closed metal
seated valves.

4.5 Allowable Ieakaﬁ)r joints is calculated as follows:
NDPO.S

O L="128

= the allowable leakage in L/hr
= the number of joints in the length of pipeline tested
= the nominal diameter of the pipe in metres
= the average test pressure during the leakage test in kilopascals

Wher

.0~ Allowable leakage for closed metal seated valves shall be
0.00121 L/hr/mm of nominal valve size.

.7 Ifany test of pipe discloses leakage greater than the allowable, the
Contractor shall, at their own expense, locate and repair the defective
joints until the leakage is within the specified allowance. All joints until the
leakage is within the specified allowance. All visible leaks are to be
repaired regardless of the amount of leakage.
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6.8

Repeat test until leakage is within specified allowance for full length of

4.16

water main.

PIPE SURROUND

Upon completion of pipe laying and after the Owner has inspected work in

place, surround and cover pipes as indicated.

Hand place surround material in uniform layers not exceeding 1

thick to minimum 300 mm over top of pipe. Dumping of matey i ly on
*

top of pipe is not permitted.
Place layers uniformly and simultaneously on each sid&4 a& to prevent
lateral displacement of pipe. C)

Do not place material in frozen condition.

Compact each layer to at least 95 % maxim sity in accordance

with ASTM D698.
Compact each layer from pipe invert i ight of pipe to at least 95 %

of corrected maximum dry density, w e maximum dry density is
determined in accordance with tq 98 and corrected as specified
in Section 02501 — Corrected MW Dry Density

4.17

least 90 % of correctgl dry density, where the maximum dry
density is determine ddrdance with to ASTM D698 and corrected as
specified in Section O Corrected Maximum Dry Density.

BACKFILL &
e

of trench in accordance with Section 02223 —

. nchinq and Backfilling.

backfill material, above pipe surround, in uniform layers not

eeding 150 mm compacted thickness up to grades as indicated.

Do not place backfill in frozen condition.

Under paving and walks, compact backfill to at least 95 % corrected

maximum dry density, where the maximum dry density is determined in
accordance with to ASTM D698 and corrected as specified in Section
02501 — Corrected Maximum Dry.

i In other areas, compact to at least 90 % corrected maximum dry
density, where the maximum dry density is determined in
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accordance with to ASTM D698 and corrected as specified in
Section 02501 — Corrected Maximum Dry Density.

4,18 HYDRANT FLOW TESTS
i Conduct flow tests on every hydrant to determine fire flows before painting
hydrant caps and ports.
4.19 PAINTING OF HYDRANTS Q
i After installation, paint hydrants [red][yellow]. ’\
2 After hydrant flow tests, paint caps and ports to meet r Selections

approved by authority having jurisdiction.

4-144.20 FLUSHING AND DISINFECTING 0

1 Flushing and disinfecting operations sh&/&nessed by the Owner.
S

A1 Notify the Owner at least 4 busi s in advance of proposed
date when disinfecting operati | commence.

2 Prior to being disinfe , the mains shall be filled to eliminate
air pockets and shallbe flushed to remove particles. Flush with a sufficient

flow to produce a vel@gity .5 m/s, unless the Owner determines that

conditions do noggpermitthe required flow to be discharged, or until foreign
materials have iegen removed and flushed water is clear.

.3 rough available outlets with a sufficient flow of
broduce velocity of 1.5 m/s, within pipe for minimum 10
minNes#Or until foreign materials have been removed and flushed water
is clea
3.4 hing flows shall be as follows:

ipe diameter (mm) Minimum flow (L/s)

50 and below 38
200 75
250 115
300 150
350 200
400 250
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.5 Provide connections and pumps for flushing as required.
.6 Open and close valves, hydrants and service connections to ensure

thorough flushing.

Resources Management Division.

A Disinfection of water mains shall be done in accordance with A@Sl
and the Department of Environment and Climate Chanq%ﬂ@

.8 When flushing has been completed to the Owner’s ap
strong solution of chlorine as approved by the Own
ensure that it is distributed throughout entire syst

9 At a point not more than 3 m downstream fro
main, water entering the new main shall
constant rate, such that the water will ha %

chlorine.

inning of the new
se of chlorine fed at a
ss than 25 mg/l free

5.1 -To assure that this conce rowded measure the chlorine
concentration at regular i

.10 During the application of ch m Ives shall be positioned so that the
strong chlorine soluti t maln being treated, will not flow into water
mains in active servige.

.11 Chlorine application s t cease until the entire main is filled with
heavily chlorin water.

i The

d water shall remain in the main for at least 24 hours,
h time all valves and hydrants in the section treated

shall perated in order to disinfect the appurtenances.
2 t the end of this 24 hours period, the treated water in all portions
of%he main shall have a residual of not less than 10 mg/l free
\chlorine.
03 Measure chlorine residuals at extreme end of pipe-line being
tested.

Perform bacteriological tests on water main, after chlorine solution has
been flushed out and before water main is placed in service.

i Take samples daily for minimum of two (2) days.

2 Samples shall show the absence of coliform organisms, disinfection
shall be repeated until satisfactory samples have been obtained

3 Should contamination remain or recur during this period, repeat
disinfecting procedure until satisfactory samples have been
obtained.
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A4 Specialist contractor to submit certified copy of test results.

13 Take water samples at hydrants and service connections, in suitable
sequence, to test for chlorine residual.

sanitary

.14 The Contractor shall get approval of the governing a enc@ 2 ncies

before the heavily chlorinated water can be discharged i
or other receiving systems.

A1 If the heavily chlorinated water cannot be acgépte nearby
storm, sanitary or other receiving systemsgth r shall be
discharged into tanks and disposed of at an roved site.

2 The cost associated with disposing eauily’chlorinated water
shall be borne by the Contractor.

.15  Provide certification of test acceptant%
415421  SWABBING Q

A Appropriately sized and designe ter main swabs shall be inserted into
the main at as many io @ eed be to ensure every section of water
main is swept by a swab when the water is first charged into the system.
After main lines havelgeen swabbed, hydrant leads will be thoroughly

lushing shall be accomplished by opening and

flushed, but not swabbed"
closing valves %drants several times using water, under expected

line pressure?™wi w velocities adequate to flush foreign material out of
the valfes 3 @ drants.

PART 5 PAY T

5.1 UREMENT FOR PAYMENT

ter mains will be measured in metres of each type, class, size, and
Insulation of pipe installed through valves and fittings, including hydrant
leads, after the work has been completed.

A Measurement will be horizontally in metres over the centre line of
the pipe when the grade of the pipe is less than 10 % and
2 in metres along the slope length of the pipe when the grade of the

pipe is 10 % or greater.
2.3 No deduction for pipe up to and including nominal diameters of
300 mm will be made. Calculation of deduction will be made for

Government of Newfoundland and Labrador
Municipal Water, Sewer and Roads
Master Construction Specifications




WATER MAINS PAGE 31 OF 32
SECTION 02713 REVISION DATE: NOVEMBER 2025

.10

ipe end area, based on the nominal diameter, for pipes in excess
of 300 mm nominal diameter.

For service connections, measurement will be made horizontally from the
point of connection to the water main through curb valve and adjustable
valve box to a point vertically above the end of the service connections.

Hydrants, to the specified depth of bury in the MERX Schedule of
Quantities and Prices, will be measured in units installed incIudir@

hydrant marker post and concrete support base as detailed. @

All fittings, sounding points/markers and appurtenances Wi
by units installed.

sured

Hydrant extensions will be measured by the units ingtalle d shall
include all fitting and bolting required to make th jon a functional
part of the hydrant.

If colour coded painting of hydrants is requifed, ent shall be made by
the each as specified in the MERX Sch% Quantities & Prices.
Valves not in chambers will be meas [
and valve boxes.

Valve chambers will be measu &@}Jlts installed eemplete-including

frames and covers, valves, @ mps and appurtenances.

its installed including valves

——.—;---;---e-;——-—e-.—e--e-ew:;-.— dillingNgo-deductionfornine untg-ane

Jointresifaint§®Combination air release — vacuum relief valves, valve box
extensi@ns, and adjustments to existing valve boxes to grade will be
asure@ by the each.

ccepted by the Owner, for each size of pipe cleaned.

.11 ing of water main shall be measured by metre of line swabbed, and

13

ocating existing water main to be measured by the each.

Connecting to existing water main to be measured by the each. This item
shall include all fittings as necessary to join the new service to the existing
service, removal of the existing curb stop/curb stop box and delivery to the
Owner or Owner’s depot, and any additional location and excavation after
testing is complete and accepted by the Owner’s Representative to make
the connection to existing laterals.
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A The cost of testing to make new water services connections to the
existing service laterals is to be included in the item.

.14 Rigid insulation buried over or around the pipe will be measured by the
linear metre for each detail type. Measurement will be horizontally in
metres over the centre line of the pipe when the grade of the pipe is less
than 10 % and in metres along the slope length of the pipe when the
grade of the pipe is 10 % or greater.

5.2 BASIS OF PAYMENT N Q
A All costs associated with the work outlined in this specfi Il be

deemed to be included in the appropriate unit and lu ices quoted
as outlined in the Measurement for Payment subse@)f Is section
and as included in the MERX Schedule of Quanti

2 Payment will be made to the maximum of 90#%0'ef the value of water
mains, hydrants, valves, fittings and appusteRances until the system, or
sections of the system if payment approve e Owner, has passed all
hydrostatic leakage tests. The 10 % i hall be called the water
testing allowances.

.3 Trenching and backfilling will Ii astred in accordance with Section

Prices.

02223 — Excavating, Trenc 5 ackfilling.

measured in

4.5 Concrete for be@lding, thrust blocks, encasement of pipes, supports and

cut-off wallsgfilhbeymeasured in accordance with Section 03300 — Cast-in-
Place £onc %

&
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