CITY OF EAST LONDON

Guidelines and Standards for Construction of Water Supply

SPECIFICATION FOR TOWNSHIP WATER RETICULATION SCHEMES TO BE READ IN CONJUNCTION WITH:

1.
SABS 
-   1200
-    DB
1989    (EARTHWORKS    -    PIPE TRENCHES)

2.
SABS
-   1200
-    L
1983    (MEDIUM PRESSURE PIPELINES)

3.
SABS
-   1200
-    LB
1983    (LB BEDDING    -    PIPES)

_______________________________________________________________________________________

1.
Trench Excavation and Backfilling

1.1
Trench Widths

1.1.1
Trench widths to be a minimum of 450 mm, or 300 mm wider than the outside diameter of any pipe but not exceeding pipe diameter plus 500 mm.  No payment will be made for any overbreaks.

1.1.2
On no account should watermains be laid in the same trench as sewer pipelines. The laying of services other than sewers in the same trench as watermains must be subject to the approval of the Principal Waterworks Engineer.

1.2
Trench Depth
1.2.1
Sidewalks:  Trench depth to allow for 600 mm cover over crown of pipe.

1.2.2
Road Crossings:  Trench depth to allow for 1 m cover over crown of pipe.

1.2.3
Maximum cover over pipelines in sidewalks and road crossings not to exceed 1.2 m without approval of the Principal Waterworks Engineer. 

1.2.4
During road and sidewalk construction, where cut or fill occurs, trenching should only be done once sub-grade level has been attained.  This will minimise the possibility of  excessive fill over the watermains.  Should this be impractical, then the onus is on the contractor to ensure that the final cover over the watermains does not exceed the maximum cover allowable.(see 1.2.3)

1.2.5
Road Crossings: Domestic leadings across the road are to have a minimum cover of 300 mm below the formation  level, but not exceeding 750 mm below the final road level.

1.3
Trench Bottom Preparation


Trench floor to be excavated to 100 mm below underside of pipe, accurately graded to the kerb grades and at road crossings, conforming with depths stated in Paragraph 1.2 above.


Non-reticulation mains, for example trunk mains, feeder mains or pumping mains, are to be accurately graded using sight rails, to defined high points, at which air release valves are to be installed.  Should an overbreak in excess of 150 mm below trench invert level occur, the overbreak is to be made up with approved compacted crusher run material at the Contractor's expense.

1.4 
Backfilling of Trenches
1.4.1
Initial Backfilling


Suitable easily compacted stone and debris free material to be placed by hand on both sides and under the pipe in layers not exceeding 100 mm and each layer thoroughly watered and compacted where necessary, until a cover of 300 mm above the crown of the pipe is obtained.  A mixture of earth, sand and stone with the stone passing through a 25 mm sieve, will be acceptable for initial backfilling purposes.

1.4.2
Final Backfilling


This is to follow the pipeline testing.  Final Backfilling is to be carried out by placing successive layers not exceeding  150 mm, each layer being consolidated by compacting and watering where necessary.

1.4.2.1
Trenches across existing roadways are to be backfilled with a cement or lime stabilised approved sub-base material.

1.4.3
Final Backfill Material


SABS 1200DB-1989, paragraph 3.5 must be followed with particular emphasis on “backfill material should exclude stone of average dimension exceeding 150 mm....”

2.
Pipe Laying

2.1
Laying Procedure


Particular care must be taken to ensure that, once laid, every pipe is evenly supported for its full length on stone-free granular material, sand or selected earth, that has been well compacted in layers not exceeding 150 mm.


In rock and for smaller pipe diameters, the following is recommended:


The trench is to be excavated to 100 mm below the underside of the pipe level and a well compacted granular material free of stones placed to the pipe invert level.  A depression must be created where joints are to be placed and the pipe laid so that its body lies supported for the full length over the above mentioned compacted material.


Prior to laying, each pipe should be examined to ensure that it is sound and that the bore is free of foreign matter.


All pipe ends are to be sealed off by means of end caps at the end of each day, or at any time when work is suspended, to avoid the contamination of completed pipelines.

2.2
Pipelines in Fill


Where pipes are laid in fill material, such as for example road fill, and where there is a possibility of settlement taking place, approval for a proposed solution must be sought from the Principal Waterworks Engineer.


Where pipes are laid over rigidly fixed objects such as stormwater pipes or sewers in the bottom of trenches in yielding ground, flexibility is to be ensured by locating a flexible pipe joint over the rigid point.  A minimum space of 100 mm must be allowed between the pipes.

2.3
Thrust Blocks


At all bends, tapers/reducers, tees and permanent end caps, thrust blocking will be necessary to neutralise the effect of thrust occurring when the pipe is under pressure.  A 15 MPa concrete thrust block shall be cast between the fitting and the trench wall according to annexure A (plan W97/1/55).


The thrust face of the thrust block should be of sufficient area for safe ground bearing pressure.  Pipe joints must not be included in the concrete thrust block. A period of at least one week must be allowed between the time when the last thrust block was cast and when the pressure test takes place, in order to allow adequate curing of the concrete.


Valves and fire hydrant tees must be encased in concrete at the pipe soffit level to prevent movement. All thrust blocks must be keyed into sides of trenches.

2.4
Multiple Fittings


When asbestos cement pipes are used, or where two of more fittings are connected, it is recommended that at least one cast iron short collar joint be used instead of fibre cement joints, to improve the rigidity of the assembly.

2.5
Pipe Ducts


Pipe ducts laid to accommodate water pressure pipes, shall be laid absolutely true to line and level.  The joints used for the pipe ducts shall not permit any material to enter the pipe duct.  Extreme care should be exercised during the laying of these ducts to ensure that the pressure pipes may be drawn or withdrawn with a minimum of difficulty. uPVC pipe ducts are not acceptable.


Where roads are constructed at ground level or in cut, the ducts shall end flush with the back of the kerb, to enable standard four meter asbestos cement and six meter uPVC pipe lengths to be withdrawn.


Where roads are constructed in fill, the ducts shall extend a minimum of 1 m beyond the toe of the fill.  Where pipe ducts exceed 30m in length, manholes measuring 1.2m x 1m in plan, shall be provided at intervals not exceeding 30m, or on road medians, where applicable.


Ducts shall not be left open, but shall be suitably closed at each end to prevent the entry of soil, stones and other debris.  A reference marker "W" is to be provided at each duct end for future location.  The exact position of any ducts laid must be issued to the Waterworks Branch for record purposes.

2.6
Pipes in Ducts


Where pipes are laid in ducts, a pipe joint is to be made resting inside each end of the duct.  The flexibility of these joints will allow differential settlement without damage to the watermain.

2.7
Water Leadings in General


The contractor is required to mark the position of the leading on the kerb at the point closest to the metering point with pale blue paint. If no kerb exists the mark must be painted on the roadway surface


A short riser section of HDPE is to be provided off the saddle .This must be followed with a “Plasson” to iron bend followed by a polypropelene leading. (Annexure E)

2.8
Water Leadings Across Roads

Water leadings laid in advance across roads during road construction should commence with a ballcock (as opposed to stopcock) at a point close to the saddle and set at a level not exceeding 450 mm below kerb level.  The ballcock must be housed in a meter box, according to annexure B (plan W97/1/43) and set lengthways in the direction of the leading. Brass ball cocks with male ends are to be used. The consumer side of the leadings are to be plugged to prevent ingress of debris. 


Contractors will not be required to provide a division (i.e.”bulls horns”) on the consumer side of the roadway. This, together with meter boxes and stopcocks within the meterboxes, will be provided by the Municipality and will be included in the standard meter connection fee.


The water leading is to consist of a continuous length of pipe from the connecting saddle through to the consumer boundary (i.e. it must not include any joints).


The diameter of the leading is specified in the "Guidelines and Standards for Design of Water Supply" as compiled by East London Municipality.

2.9
Fire Hydrants


Hydrant spacing must not exceed 120m in high risk and 180m in moderate and low fire risk areas. Terminal hydrants are to be located at the end of pipelines in cul-de-sacs (and preferably at low points) to facilitate scouring of the main.


Fire hydrants heads are to be at a maximum depth of 450 mm below surface level.


Where fire hydrants are required on uPVC pipelines, the cast iron push-fit hydrant tee, with a 90mm or 75 mm branch, together with an HDPE or cast iron hydrant extension piece (as per annexure C, plan W97/1/54) must be used.


Where the hydrant head is more than 450 mm below final sidewalk level, extension pieces (in the case of cast iron, in 150mm, 300mm, 450mm & 600 mm lengths)  are to be fitted to the hydrant tees.

2.10
Surface Boxes.

Valve, fire hydrant and meter boxes or pre-cast concrete sections similar or equal to those supplied to the East London Municipality on annual contract, as per annexure D (plan W97/1/45), are to be set on brickwork lengthwise in the direction of the pipeline and at final sidewalk level.  One course of header bricks shall form the footing for 115 mm brickwork founded on a layer of well rammed earth not less than 100 mm in thickness, above pipe crown.


The top of the surface boxes must protrude by 50mm above the surrounding ground level.

2.11
Testing.


Pipelines are to be tested to 1.5 times the pressure class of the pipe (e.g. class 12 pipes are to be tested to 18 bar pressure)  Leakage during testing must not exceed 3litres/25 mm I.D./km of pipeline being tested.


Precaution must to be taken to ensure that all air is released from the pipeline before pressure testing commences.

2.12
Sterilisation


After testing and backfilling, the pipeline is to be thoroughly flushed to remove all foreign particles, cleaned and then sterilised by adding Calcium Hypochlorite (CaOCl) to the water passing into the pipes.


A chemical concentration of 20 mg/l is required to remain in the pipeline for 24 hrs before scouring to waste.


Water samples must be taken by the contractor in the presence of a representative of the Municipal Laboratory.


Water samples taken from the pipelines must be tested and approved by the  Chief Municipal Chemist before the pipelines are put into service and the branching off of connections from the pipelines is permitted.


In the event of a sample failing the sterilisation requirements it may be necessary to repeat the sampling procedure and sterilisation or other rectification work as required by the Principal Waterworks Engineer.

2.13
Encasement of Pipelines in Concrete

Under no circumstances should any watermain be encased in concrete. Should the need arise, a possible solution would be to lay the watermain in a duct which in turn could be encased.

3.
Materials

3.1
Pipes (Including Service Connections)

3.1.1
Diameters less than 63 mm


Pipelines in this range are to be Polypropylene (minimum Class 9) according to JASWIC R36 - 1987 or SABS 460 or Copper according to SABS 460 for use with brass compression fittings according to SABS 1067: Pt I - 1985

3.1.2
Diameters from 63 mm to 200mm


Pipelines in this range are to be uPVC (minimum Class 9) according to SABS 966-1976 for use with uPVC fittings to JASWIC R41-1987 and SABS 966-1976 and to be used with uPVC valves to JASWIC R18-1986.Alternatively mPVC may be used at a higher class than for uPVC . mPVC must be specified according to JASWIC R55-1993

3.1.3
Diameters greater than 200 mm


Pipelines in this range are to be uPVC or Steel or a material approved by the Principal Waterworks Engineer..  Steel pipes to be according to SABS 719 to be used together with "Viking Johnson" type couplings unless otherwise specified. The desire to possibly use materials other than uPVC or Steel must be discussed with the Principal Waterworks Engineer.


3.2
Valves

3.2.1
Only wedge gate valves will be acceptable. All valves must satisfy SABS 664 and be supplied with a cap for valve key operation. For corrosion protection to valves refer to paragraph 3.5. Valves to be Class 16 Waterworks with Bronze trimming, clockwise opening with loose gland bolts. Spigot ends for AC Pipes C.O.D., socketed for uPVC/mPVC . If flanged, valves are to be drilled to SABS 1123/1977 Table 10.


In certain circumstances and only with prior written authorization from the Principal  Water Engineer may Resilient Seal Gate Valves with the following features will be accepted:



a) Wedge: Fully rubber encapsulated with NBR rubber Valve body fitted with stabilizing guides for the wedge.


b) Body and bonnet material to be Ductile iron (BS 2789 Grade 500-7).


c) Spindle material :AISI 420 (Knife Blade grade stainless steel ).

3.3
Fittings

3.3.1
All fittings are to bear the SABS mark as well as a mark that indicates the size of the fitting

3.3.2
Asbestos Cement Applications:


Fittings for use with asbestos cement pressure pipes are to be manufactured according to SABS 546-1977.


Flanged fittings are to be drilled to SABS 1123-1977 Table 10 unless otherwise specified.

3.3.3
uPVC/mPVC Applications:


Fittings for use with uPVC/mPVC pressure pipes are to be manufactured according to SABS 815-1978.

3.4
Fire Hydrants
3.4.1
Hydrants must be 70mm nominal diameter, DN 65, PN 16, SG Iron (BS2789 – Grade 420/12), underground type, of screw down pattern with a 65 mm bayonet lug outlet as specified according to SABS 1128-1977 with rubber seat moulded over the threaded S.G iron plug, and to “Downright Figures 4-1003/16” (or similar) for working pressure 1.6 MPa (as per Ainsworth R.S.V. type).

3.4.2
Hydrant flanges are to be drilled to BS 10 Table D (PCD = 165 mm, No. of Bolt holes = 4, diameter of holes = 18 mm).

3.4.3
Hydrants placed within private developments must be of the above groung pillar post type.

3.4.4
Hydrant tees in asbestos cement applications must be cement mortar lined. In PVC applications they must be fusion bond Epoxy coated. Cast Iron extension pieces must be either cement lined or fusion bond Epoxy coated

3.5
Corrosion Protection Cement Lining


All fittings (including valves and hydrant heads ) must be fusion bonded epoxy coated internally and externally to SABS 1217-1984, unless otherwise specified.


Where specified,valves and fittings shall be internally cement lined, with a 1:1  sand/cement mortar mixture, to the following thicknesses:

	Pipe Diameters
	Thickness of Lining

	50mm, 75mm, 100 mm
	6 mm

	150mm, 200 mm
	8 mm

	over 200 mm
	12 mm


3.6
Joints

3.6.1
Cast Iron Short Collar Detachable Joints


All short collar joints shall bear the SABS mark and a mark that indicates the nominal diameter. The quality provided must be equivalent to “PEFCO” short collar joints.


All short collar joints are to be bitumen dipped with an approved bitumastic paint before installation.  All defects in the bitumen coating shall be made good after installation.


The nuts and bolts comprising the repair couplings shall be stainless steel.

3.6.2
Asbestos Cement Joints


All asbestos cement joints shall be according to SABS 1223-1985 and bitumen coated according to SABS 1223-1985


The pressure class of joints and rings must be the same as for the pipe.

3.6.3
uPVC/mPVC


All uPVC/mPVC pipes shall be jointed via an internal rubber ring joint according to SABS 966-1976.


The pressure class of joints must be the same as for the pipes.

3.6.4
"Viking Johnson" Type Joints


These are mechanical type straight couplings and flange adaptors for use with steel, cast iron, asbestos cement and uPVC/mPVC pipes.


Joints shall be supplied without centre register.


Protection of the joint, including bolts and nuts, shall be by means of zinc coating according to SABS 763-1977 and “Densomastic Plast” or equivalent shall be applied to cover bolt heads and nuts , flanges and sleeves to a minimum of thickness of 12 mm.

3.7
Saddles



All saddles to satisfy a minimum 16 Bar working pressure rating.

3.7.1
Cast Iron


Cast Iron saddles are to be manufactured according to JASWIC R44-1992.


All saddles shall indicate the pressure rating and the nominal diameter.


The saddle piece shall be supplied complete with a base sealing gasket and drilled to 22mm, 28mm, 40mm or 50mm service leading diameter only.


Nuts and bolts composing the saddle shall be stainless steel.

3.7.2
uPVC


uPVC saddles must be manufactured according to a similar quality associated with Plasson fittings in terms of JASWIC R41:1987.


The female thread on the saddle must be tapered.



Nuts and bolts composing the saddle shall be stainless steel.

3.8
Air Valves

3.8.1
All air valves to be Vent-o-mat RBX Series.

3.8.2
Air valves to fit air valve tee drilled to SABS 1123 Table 10.

3.8.3
The sizing and positioning of air valves must satisfy proven design principles.


3.9
Corrosion Protection



All fusion bonding epoxy coating must be in accordance with SABS 1217:1984 (The Protection 
of painted and powder coated steel pipes).

4. General


4.1
In new areas/townships, watermains are to be placed at standard distance of 1,9m from site 
boundaries.

4.2
In developed areas where there are existing services, the most suitable position in relation to the existing services must be selected for proposed watermains.


Only Municipal officials are permitted to control valves on existing watermains.

4.3
Connections to reticulation mains laid by contractors that are required to link into existing Municipal mains are to be undertaken only by the East London Municipality, at the cost of the developer.

4.4
Where connections are to be made, the contractor shall grade new pipelines to tie in with existing Municipal mains.

4.5
In cases where a branch from a main is required at a future time, the valve on the branch, together with the tee piece, must be flanged.

4.6
When connections to existing Municipal mains are required, and after bacteriological tests have satisfied the necessary Departmental requirements, the Principal Waterworks Engineer shall be requested, in writing, for these connections to be made.  The Principal Waterworks Engineer shall be advised at least 48 hrs in advance of when a connection is required.

4.7
Under no circumstances may any pressure pipes be covered by or encased in concrete.

4.8
Under no circumstances should surfaces chambers (i.e. valve, hydrant or meter boxes) be positioned in roadways or driveways.

4.9
The diameters of watermains serving fire hydrants shall in general not be less than 110 mm in residential areas, but may be 75 mm in cul-de-sacs for a distance not exceeding 50 m.


The minimum pipe diameter in industrial areas shall be 160 mm.

4.10
Valves and fire hydrants must be located, if possible, opposite splay corners of street intersections and opposite site boundary pegs.


Fire hydrants must be positioned at low points in township reticulation to facilitate scouring.

4.11
Site boundary pegs must be protected and clearly indicated before service connections and water meters (where necessary) are installed.

5.
All work undertaken by private enterprise on behalf of the East London Municipality shall be examined by the Senior Waterworks Engineer or his delegate before being officially "Handed Over" to the Municipality.

