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1. GENERAL
This section covers the construction of cathodic protection for metallic underground pipelines.
1.1. RELATED WORK SPECIFIED ELSEWHERE
Section 02530 – Landscaping
Section 02570 – Excavation and Backfilling of Trenches
Section 02580 – Watermains
1.2. MATERIALS SUPPLIED BY OWNER
The Contractor shall purchase watermain appurtenances from the Owner. 
For this Contract the prices are as follows: 
Post-mounted Test Stations
$120.00
Water Valve Box
$  93.00
All prices are F.O.B. the City yard, GST extra, 48 hours notice is required for all orders. 
2. PRODUCTS
2.1. SACRIFICIAL ANODES
Sacrificial anodes are supplied in cardboard containers holding the anode, selected packaging material and 3000 mm of AWG No. 10/7 strand copper cable with RWU-90 blue insulation for magnesium anodes and RWU-90 white insulation for zinc anodes.  The cable is silver soldered to the steel core of the anode casting.
Zinc anodes ASTM B418 Type II – 24 lbs. 
Magnesium anodes ASTM B843 – 32 lbs. 
2.2. TEST STATIONS
Post-mounted – 2440 mm long Carsonite Permapost
Flush-mounted – Handley Model T4-3-2
2.3. BOND CABLES
AWG No. 2/7 strand copper wire with RWU-90 black insulation. 
2.4. WATERMAIN TEST LEADS
AWG No. 8/7 strand cable with RWU-90 black insulation. 
Compression connectors – C-taps (grey dye, as manufactured by Thomas and Betts). 
Electrical tape – 20 mm PVC. 
Waterproof tape – 25 mm Neoprene rubber as manufactured by Bishop. 
Mastic - Royston Roskote – A-51 Master or approved equal.  
Cadweld Cartridges and moulds: 
i) Ductile Iron Pipe – for bond cables.  
Cartridge:


Cadweld – CA 32.  
Mould:


200 mm or less CAHAA-1VB – 250 mm to 
350 mm CAHAA-1VC - 400 mm or greater  CAHAA-1V. 
ii) Ductile iron pipe – for anode and test leads:  
Cartridge:


Cadweld – CA-15. 
Sleeve (anode lead only):
Cadweld CAB-133-1H. 
Mould:


CAHAA-1G. 
iii) Cast iron pipe – for bond cables: 
Cartridge:


Cadweld CA4SXF-19. 
Mould:


Cadweld CAEA-1G-XX - where “XX” is pipe 




diameter in inches. 
3. EXECUTION
3.1. EXISTING WATER SYSTEMS
Whenever an existing metallic structure associated with a waterworks system is exposed, install 32 lb. magnesium anodes as follows: 
Tees, crosses, bends, reducers – 1
Fire hydrants – 1
Curb stops – 1
Copper water service – first 6 metres – 1; each additional 6 metres – 1. 
3.2. NEW WATER SYSTEMS
When installing new watermain systems, install 24 lb. zinc anodes on metallic structure, as follows: 
Tees, crosses, bends reducers – 1, Note: Multiple fittings (up to 4 maximum) can be protected by a single anode if they are all located within 3.0 m of each other.
Fire hydrants – 1
Exposed copper services – 1
New copper service – first 6 metres – 1; each additional 6 metres – 1. 
3.3. TEST STATIONS
Install test stations as shown on the drawings and as directed by the Contract Administrator. 
3.4. ELECTRICAL CONDUCTIVITY
Bond all pipe joints, fittings and electrical discontinuities in the piping system, as shown on the drawings, to ensure electrical conductivity. 
Test to verify conductivity upon completion.
3.5. INSTALLATION OF ANODES
Install anodes in accordance with manufacturer’s recommendations and as shown on the drawings.  Leave sufficient slack in lead wires to prevent stress on connections due to backfilling. 
Connect anodes to copper services using Burndy Corrosion Resistant Bronze Ground connection with durium hardware. Use Model GA2 for pipe sizes up to 25.4 mm in diameter, use Model GA3 for pipe sizes 31.75 mm to 50.8 mm in diameter. 
3.6. INSTALLATION OF TEST STATIONS
Install test stations as recommended by the manufacturer and as shown on the drawings. 
Leave sufficient slack in the test leads to prevent stress on the connections due to backfilling. 
Anode lead wires may be extended by splicing an additional length of the same cable material using a compression connector.  The splice shall then be covered with two layers of waterproof tape followed by two layers of electrical tape. 
Compact the ground immediately adjacent to the test station to ensure its stability. 
3.7. ELECTRICAL BONDING OF JOINTS
Thermite weld one bond cable as specified across every pipe-to-pipe and pipe-to-fitting joint.  CAB-133-1H sleeves are not required for bond cables. 
Coat the thermite welds and the exposed surface of the pipe liberally with mastic. 
Remove bare copper bands if supplied with the piping. 
Do not use bare copper bond straps, conductivity screws or conductivity wedges to provide electrical continuity. 
3.8. ELECTRICAL BONDING OF EXISTING PIPING
Perform a test cadweld on a sample section of the removed pipe to ensure the weld does not perforate the pipe’s inner wall. 
Where possible, install bond cable to the existing pipe prior to installation of new replacement section.  Visually inspect the inner surface after welding. 
3.9. TESTING OF CATHODIC PROTECTION SYSTEMS
(Delete if not required.)
Carry out a cathodic protection survey on the watermain between 60 and 120 days following the installation of the anodes, and prior to acceptance of the watermain by the Contract Administrator.  
Conduct the survey by a NACE accredited Corrosion Technician or a Professional Engineer experienced in the evaluation of cathodic protection systems, as approved by the Contract Administrator. 
Conduct the survey as follows: 
· Measure and record the watermain potentials at 5.0 meter intervals with the watermain connection made to a watermain test lead. 
· Measure and record the anode output currents at all test stations. 
· Measure and record the pipe potential at all test stations with the anode-to-pipe connection both connected and disconnected. 
· Check electrical continuity of watermain between test stations, and from each test station to electrical neutral. 
Measure pipe potentials with respect to a saturated Cu/CuSO4 reference electrode using a high impedance (> 10 mega-ohms) voltmeter. 
Submit a comprehensive written report, including all data obtained during the survey, to the Contract Administrator.  Include recommendations pertinent to the continued effectiveness of the cathodic protection system. 
4. BASIS OF PAYMENT / MEASUREMENT FOR PAYMENT
Option 1
The unit prices tendered for the various works to be constructed shall include the cost of all corrosion protection works.
Option 2
The unit prices tendered for the corrosion protection works shall include the costs of labour, materials and equipment necessary for the installation and testing of the works.
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