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1. INTENT
This section covers the construction of watermains and appurtenances.
1.1 RELATED WORK SPECIFIED ELSEWHERE
Section 02555 – Concrete Structures
Section 02530 – Landscaping
Section 02570 – Excavation and Backfilling of Trenches
Section 02585 – Cathodic Protection of Watermains
1.2 MATERIALS SUPPLIED BY OWNER
The Contractor shall purchase waterman appurtenances from the Owner.
For this Contract the prices are:
Flush Mounted Test Station
$120.00
             Water Valve Box
$  93.00
All prices are FOB the City yard, HST extra, 48 hours notice is required for all orders.

2. PRODUCTS
2.1 PIPE – OPSS 441
Pipe type, diameter and class as shown on the drawings
PVC pipe – AWWA C-900 DR 18 and C-905 DR 25
Ductile Iron pipe - Class 52, cement lined.

Polyethylene pipe - AWWA 906 DR 11
Concrete pressure pipe, Class 14 steel cylinder type, prestressed reinforced concrete AWWA C-301
2.2 JOINTS
PVC – push on joint
Ductile – mechanical joint
Polyethylene – Thermal Butt Fusion or Electro-fusion couplings
2.3 THAW / TRACER WIRE
AWG No. 2/7 strand Type RWU90 copper cable with black colour jacket where service connections have flared joints.

AWG No. 8/7 copper cable with RWU-90 black insulation where service connections have compression joints.
2.4 FITTINGS
PVC AWWA C-907, CAN/CSA B137.3-M-90, 200 mm and under.
D.I. AWWA C-110 or C-153, 250 mm and greater, cement mortar lined C-104.

All non-stainless or uncoated fittings to be wrapped in Denso tape or approved equal.

2.5 COUPLINGS

For 100 mm to 300 mm watermains, couplings shall be epoxy coated Smith-Blair 441 or Robar Type 1506 complete with 316 stainless steel or core blue nuts and bolts. Use galling compound on threads.
Alternate – Romac Alpha restrained joint coupling.
2.6 TAPPING SADDLES
Stainless steel saddles for service connections greater than 20 mm in diameter.
2.7 GATE VALVES
AWWA C-509, non-rising spindle, operating nut 50.8 mm square, opening counter-clockwise
Working Pressure:

50 mm – 300 mm - 1,375 kPa

350 mm – 1,200 mm - 1,035 kPa

Triple ‘O’ Ring Seal
Joints, mechanical joint, ‘O’ Ring 
Gate valves installed in the area within the former City of Fort William shall include valve extension stems as manufactured by W.B. Valve Box Limited, Winnipeg or equivalent.

2.8 VALVE BOXES
Screw type valve box with No. 6 base as manufactured by Bibby Foundry Limited, Star, WD valve or equal, Cambridge, Ontario (or equal), and described as follows (see standard drawing W-103-2); 
Cover – 5-C-S; Upper – 5SC-U; Extension – 5SC-24E (600 mm); Lower – 5SC-L30 (750 mm); 5SC-L40 (1016 mm); Base – 5-6B; Complete Box – 5SC-30 (750 mm); 5SC-40 (1016 mm). 

2.9 HYDRANTS
Mueller Canada Century Model   OR
McAvity M-67
Minimum bury 7 feet; ports 2 x 2 ½”; pumper port 5.75”; 6 threads per inch. 
Colour – Chrome yellow body, aluminum port and spindle caps. 
Drain holes plugged.

2.10 SERVICE CONNECTIONS
Corporation Stops:  Mueller No. B-25000, H-15008 (20 mm and 25 mm); B-25008 (40 mm and 50 mm) or Cambridge Series 301n1; or Ford FB600; FB1000 
Cambridge Series 202n1

Curb Stops:  Mueller Mark II Oriseal No. H15204, H15209 or B25204 npb, B25209 npb, Cambridge Series 202 nl or Ford B22-xxx-nl flare, B44-xxx-q-nl comp
Couplings:  New Service - Mueller No. A319; H15403 or Cambridge Series 118 cjxcj-nl or Ford C22, C44.  Reconnections – Flared couplings or compression with jumper
Brass – All brass fittings shall be no lead type.  NSF approved
Copper Pipe:  Type K
Polyethylene Pipe:  Series 160 or 200 Type K copper sizes
Emco product numbers refer to 20 mm size.  For other sizes, use the appropriate number of the same series.
Curb Boxes:  Supply with stainless steel rods, Type 304 18-8 composition.  The crimp at the top of the rod shall be designed to centre position the rod in the curb box standpipe and allow for easy rod rotation.
Certify by the manufacturer, that the weld holding the bottom clip can withstand turning torques.  The bottom clip to accommodate the approved curb stops.
The cotter pin shall be stainless steel.
Trace/thaw cable fasteners.

Copper services – electrical grounding clamp.
Polyethylene services – electrical tape.

Curb Boxes for various sizes shall be as follows:
20 mm – 25 mm
Mueller No. A726 with a 300 mm adjustable telescopic box with Mueller No. A800 ribbed cover and a Mueller stainless steel rod (304SS) of a length to place the top of the rod 1 metre below the finished grade. 
OR
Canada Brass Eclipse pattern Series 161 with a minimum 300 mm adjustable telescopic rod, Series 163 ribbed cover, a bronze pentagon cover plug and a stainless steel rod of a length to place the top of the rod 1 metre below finished grade. 
40 mm – 50 mm
Mueller No. A753 with a 300 mm adjustable telescopic box with Mueller No. A800 ribbed cover, a Mueller stainless steel rod (304SS rod) of a length to place the top of the rod 1 metre below the finished grade.

OR

Canada Brass Eclipse pattern Series 161 with a minimum 300 mm adjustable telescopic rod and Series 163 ribbed cover, a bronze pentagon cover plug and a stainless steel rod of a length to place the top of the rod 1 metre below the finished grade. 
2.11 STYROFOAM INSULATION
H.I. plastic foam soil insulation as manufactured by Dow Chemical of Canada, or approved equal
2.12 BUTTERFLY VALVES
Butterfly valves shall conform to AWWA Specifications C-504 and be Class 150-B, short body type with plain-faced standard flanged ends conforming to ASA B16.1 for Class 125 flanges.  The valves shall be rubber-seated to give bubble tight shut-off and shall be equipped with a counter-clockwise opening manual actuator with position indicator and fully enclosed, permanently lubricated gears and an external lubricator.  The actuator shall be, so designed and mounted, on the valve that the valve shaft and operating wheel are both in the horizontal position.  The valve body shall be of one piece cast iron or ductile iron construction.  The valve disc shall be of one piece ductile iron or cast iron construction with a corrosive 316SS resistant seating edge.  Seating shall be fully adjustable with the valve in place. 
Valve seats shall comply with Section 3.5 of AWWA Specifications.  Rubber composition seats shall be on the body or disc and shall be replaceable. 
All valve shafts shall be AISI stainless steel Type 304, 18-8 Grade.  Valves shall be equipped with ‘O’ ring seals. 
All valves shall be watertight when installed and adjusted.  Shop test in accordance with AWWA Specification C-504 and provide certified copies of shop test results in duplicate.  Carry out leakage tests on both sides of the disc. 
Valve actuators shall comply with Section 3.8 of AWWA Specifications and shall be the geared type suitably selected for the maximum torques listed in the AWWA Specifications.  Actuators shall, be designed to produce, the required operating torque with a maximum rim pull of 80 lbs. on the handwheel.  Adjustable stop-limiting devices shall be provided in the actuators for the open and close positions.  All actuator components between the input and output stops shall be designed to withstand, without damage, a rim pull of 450 ft. – lbs. on the handwheel. 
2.13 AIR RELIEF VALVES
Vent-O-Mat 50RBX, or equal, 50 mm in diameter
2.14 TAPPING SLEEVES AND VALVES
Smith-Blair sleeves No. 622 and Mueller valves No. T-2360, or equal
2.15 CONCRETE

OPSS 1350
3. EXECUTION
3.1 PIPE AND APPURTENANCES
OPSS 701
Comply with the manufacturer’s recommendations. 
3.2 SHOP DRAWINGS
Submit shop drawings for all valves, hydrants and appurtenances and for concrete pressure pipe for review prior to delivery. 
3.3 TEST CERTIFICATES
Provide certified test certificates for watermain pipe. 
3.4 VALVES
OPSS 701
Inspect ‘O’ ring seals and tighten glands before installation. 
3.5 ANCHORAGE AND THRUST BLOCKS
Install tie-rods and thrust blocks as shown on the drawings. 
Use concrete thrust blocks where soil conditions provide firm support.  Use tie rods in poor soil conditions and where specifically required by the drawings.
3.6 THAW / TRACER WIRE
Install thaw / tracer wire along all non-metallic watermains and service connections, as shown on the drawings.  Secure wire to pipeline with electrical tape at 3 metre intervals.  Cadweld wire to hydrant boots. 
Loop wire around hydrants and valves, leaving slack in the cables to permit future removal of the fitting. 

 Test for conductivity following backfill of trenches.
3.7 FIRE HYDRANTS
OPSS 701
3.8 TIE-IN TO EXISTING MAINS
Confirm outside diameter of existing mains before proceeding with the work.

Prior to tying into existing pressurized watermains, make arrangements with the City Environment Division to temporarily reduce or shut off pressure where there is risk of movement due to the pressure.  
Use tapping sleeves where specified.  Otherwise, connections to existing mains shall be made using cut in tees and required fittings.
Use similar main materials for lowerings, hydrant branches when tieing into existing system.

3.9 FLUSHING AND DISINFECTION OF WATERMAINS
OPSS 441
Access points for chlorination shall be within 3 metres of all dead ends, in accordance with AWWA 651.  

 Disinfection of watermains shall be in accordance with the Ontario Watermain 

 Disinfection Procedure.

 New main work shall be physically separated from existing distribution system until

after disinfection of new work.  Physical separation may include an air gap, an approved RP Back Flow Preventer (Ontario Watermain Disinfection Procedure), but not a closed distribution valve.  Note:  the blind flange does not meet the standard without an air gap and should be removed.
For preliminary flushing prior to disinfection referred to in Sections 4.4.2 and 4.5.2 of ANSI/AWWA Standard C651, if the requirements of ANSI/AWWA Standard C651 for a velocity of 3.0 ft/sec (0.91m/sec) are not practical, alternative cleaning consisting of swabbing or flushing 2-3 pipe volumes can be used at the discretion of the Operating Authority.
The Contractor is advised that results for bacteriological testing typically require 72 hours. 

  Bacteriological sampling shall be in accordance with AWWA Standard C651.
Swab all watermain pipe and fittings, not subject to flushing and disinfection, with chlorine solution with 50 mg/liter chlorine concentration, prior to installation. 
Discharge chlorinated water to sanitary sewers where available.  Dechlorinate all superchlorinated water.  De-chlorinate water, if chlorine residual is not otherwise eliminated, before discharge to a watercourse.

Make provisions through blow offs or flushing to maintain water quality within the existing distribution system at locations created by isolation for the new work.

3.10 NOTIFICATION OF SHUT-OFFS

Where permitted by the Contract Administrator, the Contractor may shutoff water in existing mains in order to make connections.  If such permission is sought and obtained by the Contractor, notify the Contract Administrator 24 hours in advance (and water users in the area at least 24 hours in advance – overnight notice is preferred) of the time of shutoffs and the anticipated duration.  All shutoffs shall be done under the supervision of the Contract Administrator or his representative.
If there are extenuating circumstances that prohibit a water shutdown, the Contractor is responsible to arrange rescheduling of the shutdown or provision of temporary water service.  Connections to existing watermains may require weekend work or night work due to water requirements of local customers. 
3.11 TEMPORARY WATER SERVICE
 OPS 493
Provide and maintain temporary water services to houses and businesses that are disconnected or isolated from the watermain, during the watermain construction for durations greater than 8 hours. 
Submit the proposed method of temporary water supply to the Contract Administrator for approval prior to starting the work.  All supply piping or hoses shall be CSA approved for potable water use and shall be disinfected and flushed prior to use. 
Provide for continuous bleeding of temporary water supplies to maintain water quality. 
             Disinfection of watermains shall be in accordance with the Ontario Watermain 

 Disinfection Procedure.

 Bacteriological sampling shall be in accordance with AWWA Standard C651.
Connect the temporary water supply to the City’s distribution system using approved backflow prevention devices (AWWA Standard C651) at the source and at the connection to the customer. Obtain certification of backflow prevention device prior to use.  Backflow prevention devices supplied by the City will be subject to a back charge rental in the contract.
Notify the Thunder Bay District Health Unit 24 hours, prior if temporary water impacts  

restaurant/food business establishments.

Flush the water service connection prior to returning the service to normal operation.  
3.12 RECONNECTION OF EXISTING WATER AND SEWER CONNECTIONS
Upon the completion of testing and disinfection of the watermain, reconnect existing water connections. 
Install pipe of same diameter as existing service with minimum diameter of 20 mm.
3.13 ABANDONING WATERMAINS
Fill watermains larger than 250 mm with sand, plug open ends with bricks and mortar, turn off main stops and crimp the open ends of abandoned water services. 
Remove and salvage curb boxes and valve boxes from abandoned water service connections and watermains.  Remove all structures to 1 metre below finished grade.
Where a line to be abandoned is connected to a main, which will remain, remove the connecting fitting and replace with a straight pipe or revised fitting as appropriate.
3.14 PRE-CAST CONCRETE VALVE CHAMBERS
Construct valve chambers in accordance with the drawings.  Seal all leaks. 

Submit shop drawings of valve chambers to the Contract Administrator for review prior to delivery. 

3.15 OPERATION OF VALVES
The operation, of water valves and curb stops, in connection with the watermain work, shall be conducted by the City Environment Division only.  The Contractor shall give 48 hours notice. 
3.16 CHEMICALS AND MATERIALS

All chemicals and materials used in the alteration or operation of the drinking water system, that come into contact with water within the system, shall meet all applicable standards set by both the American Water Works Association (AWWA) and the American National Standards Institute (ANSI) safety criteria standards NSF/60, NSF/61 and NSF/372.
The Contract Administrator may request additional documentation from the Contractor to ensure that all chemicals, materials, products, etc. meet the above criteria.
4. BASIS OF PAYMENT / MEASUREMENT FOR PAYMENT
OPSS 701, except that the cost of temporary water services, abandonment of existing watermains, reconnection of existing services and connections to existing watermains shall be included in the unit price bid for watermains, and the cost of service connection appurtenances (curb boxes, main stops, couplers, anodes, etc.), shall be included in the unit price bid for service connections.

The City reserves the right to reduce payments up to 50% of the value of the tendered price for watermain dependent on the amount or restoration work that has been carried out on the section of roadway involved.
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