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FOREWORD 

It gives me great pleasure to present this re-issue of the Samoa Water Authority Engineering 
Standards (Water).  

These standards detail the minimum levels of service that SWA customers should expect from the 
water supply network, the standard materials approved for use on water infrastructure projects 
and the standard requirements for construction of the SWA’s more common assets.  

Our objective is to deliver reliable water supply services to customers for the lowest possible cost. 
Through the use of these documents for all new infrastructure projects, we aim to lower costs 
through standardisation of design and construction, while maintaining a focus on the customer’s 
needs by documenting minimum levels of service.  

The document summarises the collective experience of our technical staff and their efforts in this 
endeavour should be congratulated. We also encourage input from the wider community to ensure 
the documents continually refined to meet their intended use.  

This updated and revised version of the SWA Engineering Standards(Water) should be considered a 
“living” document and we look forward to inputs from private sector and other organisations as we 
work together in providing water services to the people of Samoa. 

 

 

 

 

Seugamaalii Jammie Saena 
Managing Director 
Samoa Water Authority 
June 2014 
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  SCOPE 

For any new urban subdivision and any other new development, a water supply system, adequate 
for fire fighting purposes and for estimated domestic, commercial and industrial consumption shall 
be installed. 

The Samoa Water Authority (SWA) Engineering Standards (Water)(ESW) define the requirements 
for the design and construction of piped water services to SWA customers. 

The ESW focus on the design and construction of the standard elements of most Samoa water 
supply systems: pipelines and fittings (valves, couplings etc), valve chambers and, prefabricated 
storage reservoirs, asset security fencing and similar items. 

For other physical elements that may be required for a specific water supply installation, first 
reference should be made to the current issue of the SWA Standard Specification for Water Supply 
(SSWS), which can be found at www.swa.gov.ws. 

The ESW and SSWS shall be read together. Any disagreement between the two documents shall be 
referred to the Manager, Project Coordination and Asset Management Division (Technical Division) 
for resolution. 

The Standard Drawings, listed in Part 5, are integral to and form part of the ESW. 

All water supply infrastructure intended for management by SWA must be designed and 
constructed in accordance with these standards. Similarly any private water supply system 
intending to be connected to a bulk water supply connection from SWA must also comply with 
these standards. Any proposed amendments or additions to either the ESW or the SSWS shall be 
subject to the approval of the Manager, Technical Division. 

Compliance with the ESW is not mandatory for water supply systems used in private or community 
managed systems. However, as the specifications and practices set out in the ESW are proven to be 
suitable for the development of water supply systems in Samoa, it is strongly recommended that 
the ESW be adopted for the development of such systems, especially if future connection to an 
SWA managed water supply or management by SWA is anticipated. 

  DISCLAIMER 

The use or application of the ESW, the SSWS and the Standard Drawings (in whole or in part) shall 
not relieve an organisation, or designer, or construction, operation or maintenance contractor from 
their personal, professional or contractual responsibility to design, construct, operate or maintain 
an SWA (or a private or community managed) water supply system to meet the specific physical, 
operational, social, health, safety and any other ambient requirement of water infrastructure for 
which they have a responsibility. 

http://www.swa.gov.ws/
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  DOCUMENT STRUCTURE 

The ESW is in five sections: 

Part 1 – Introduction 

Part 2 – Design  

Part 3 – Materials and Products Standards 

Part 4 – Construction Standards 

Part 5 –Drawings 
 

Each part should be read in conjunction with the other parts of the document in order to obtain a 
full picture of the requirements. 

  DOCUMENT MANAGEMENT 

Management of the ESW is the responsibility of the Manager, Technical Division. 

The current version of the ESW is available for download from the SWA website www.swa.gov.ws. 

  REFERENCE STANDARDS 

New Zealand, Australian and other materials and workmanship standards are referenced 
throughout the ESW.  

The following standards and specifications (and latest amendments) shall apply to the various pipes, 
joints & fittings installed in the new reticulation. 

AS 1214: Hot-dip galvanized coatings on threaded fasteners 

AS 1579: Arc welded steel pipes and fittings for water and waste water 

AS1628: Water supply copper alloy gate, globe and non return valves 

AS 1646: Elastomeric seals for waterworks purposes 

AS 1831: Ductile cast iron 

AS/NZS 2033: Installation of polyethylene pipe systems 

AS/NZS 2129: Flanges for pipes, valves & fittings 

AS/NZS 2280: Ductile iron pressure pipes & fittings 

AS/NZS 2312: Guide to the protection of iron and steel against exterior atmospheric corrosion 

AS 2345: Dezincification resistance of copper alloys 

AS/NZS 2566: Buried flexible pipes 

AS 2638.2: Sluice valves for waterworks purposes – resilient seated 

AS 4087: Metallic flanges for waterworks purposes 

AS 4181: Stainless steel clamps for waterworks purposes 

AS/NZS 4129: Fittings for polyethylene (PE) pipes for pressure applications 

AS/NZS 4130: Polyethylene pipes for pressure applications 

http://www.swa.gov.ws/
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AS/NZS 4131: Polyethylene (PE) compound for pressure pipe and fittings 

AS/NZS 4158: Thermal-bonded polymeric 

AS4181: Stainless steel clamps for waterworks purposes 

 NZS 4442: Welded steel pipes and fittings for water, sewage and medium pressure gas 

AS/NZS 4765: Modified PVC-M pipes for pressure application 

BS 21: Pipe threads for tubes & fittings for pressure tight joints 

BS 3412: General purpose polyethylene materials for moulding & extrusion. 
Users of the ESW are deemed to have their own access to the information in these standards. 

  REFERENCES 

For a general reference on the design and construction of water supply systems, the user is referred 
to the following document: Water Services Association of Australia (WSAA) - Water Supply Code of 
Australia: Third Edition 3/1-2011. 

This document shall be read in conjunction with the current edition of the SWA Standard 
Specification for Water Supply. 
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1 Scope 

Part 2, “Design” describes the target criteria for designing piped water services to SWA customers. 

All water supply infrastructure intended for management by SWA must be designed in accordance 
with these standards. Similarly any private water supply system intending to be connected to a bulk 
water supply connection from SWA must also comply with these standards. Any proposed 
amendments or additions to either the ESW or the SSWS shall be subject to the approval of the 
Manager, Technical Division. 

For urban subdivisions and other urban developments, a water supply system, adequate for fire 
fighting purposes and for estimated domestic, commercial and industrial consumption shall be 
installed. 

2 Performance Criteria 

A water supply network shall:  

Meet all relevant standards and criteria 

Provide potable water to design quantities  

Provide potable water meeting Samoa Drinking Water Standards 

Provide for specified fire fighting requirements  

Provide a connection point for each property 

Be compatible with connecting networks  

Withstand design pressures and loads  

Be watertight  

Maximise the expected design life of the system and minimise the long-term maintenance costs.  

3 water supply system design criteria 

3.1 DESIGN PRINCIPLES 
All water supplies shall be designed to meet the following minimum demand requirements: 

 Water Source Capacity (bores, intakes, WTP’s etc.) = Peak Day Demand 

 Transmission main capacity (from source to reservoir) = Peak Day Demand 

 Reservoir Size (volume)     = 1/3 Peak Day Demand (minimum) 

 Distribution Main Capacity (from reservoir to customer) = Peak Hour Demand 

All water supply systems shall include a reservoir between the source and the customers. However 
if no reservoir exists, then all water supply infrastructure must be designed to meet Peak Hour 
Demand. 

Peak Day Demand and Peak Hour Demand shall be calculated as shown in Section 3.2 below. 
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All water supply infrastructure shall be engineered to ensure a minimum 50 year design life and 
shall be designed to operate in Samoa’s tropical climate with average daytime ambient 
temperatures exceeding 30°C with high humidity. 

Samoa lies in a cyclonic and seismically active region. All water supply infrastructure shall be 
designed to comply with the requirements of the following categories: 

Cyclone Region D - in accordance with AS1170.2 
Earthquake Zone 2– in accordance with AS1170.4. 

All water supplies shall be designed to meet the minimum hydraulic criteria detailed in Section 3.2 
below. 

All design shall have a 20-year design horizon, i.e. the design shall be for the estimated demand in 
20 years time.  

The over riding design criteria for water supply systems is to achieve the Design Levels of Service for 
the lowest total cost over the expected life of the assets. The impact of demand from proposed 
infrastructure development on the existing water supply shall also be assessed and documented. 

3.2 DESIGN SERVICE FLOWS 
Table 1 summarises the minimum design flow criteria for SWA managed water supply systems. The 
flows represent the minimum flow that each customer shall receive at the meter, or at the service 
pipe for unmetered supplies. The figures for non-residential demands represent minimum 
requirements and actual demands shall be used where better data is available.  

Table 1 – Design Level of Water Demands 

1 2 3 4 5 

Demand Type 
Average Day 

Demand 
Peak Day Demand Peak Hour Demand 

Percentage of 
peak hour flow at 

domestic peak 
hour 

Residential  2 KL/house/day 2.8 KL/house/day 0.08 L/house/sec 100% 

Hospitals 0.35 KL/bed/day 0.5 KL/bed/day 0.015 L/bed/sec 100% 

Hotels 0.7 KL/bed/day 0.98 KL/bed/day 0.028 L/bed/sec 100% 

Restaurants 0.05 KL/seat/day 0.07 KL / seat / day 0.001 L/seat/sec 100% 

Commercial (shops 
etc) 

30 KL/hectare/day 42KL/hectare/day 0.73 L/Hectare/sec 75% 

Offices, Schools, 
Universities 

0.025 
KL/people/day 

0.035 KL/people/day 0.001 L/people/sec 60% 

Industrial To be determined on a case by case basis 

Notes: 

1. Peak Day Demand is used to design water sources, treatment plants, transmission mains, 
reservoirs, bores etc. 

2. Peak Hour Demand is used to design secondary mains and sub-mains. 
3. Column 5 estimates the percentage of peak hour non-residential flow during peak hour 

residential demands. 
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4. Residential Average Day Demand is calculated on the basis of 250 L/person/day and an 
average of 8 persons per household and includes 20% leakage. 

5. In column 4, a hectare refers to the size of the building footprint (not total land area). 
1 hectare = 10,000 m2 

The following formula are used in preparation of the design demands: 

Peak Day Factor (PDF)  = 1.4 

Peak Hour Factor (PHF)  = 2.5 (residential plus hospitals, hotels and restaurants) 

    = 1.5 (other commercial). 

Therefore: 

Peak Day Demand (kL/day) =  PDF x Average day Demand, and 

Peak Hour Demand (L/s) =  (PHF x Peak Day Demand x 1,000 Litres) 
(24 hrs x 60 min x 60 sec.) 

3.3  DESIGN SERVICE PRESSURES 
The table below summarises the minimum and maximum pressure that each customer shall receive 
at the service meter for metered supplies, or at the off-take to the service pipe for unmetered 
supplies. The design or redesign of water supply systems shall ensure that all mains with service 
connections operate within the pressures nominated below.  

Target Minimum Service Pressure  = 1.0 bar or 10 metres water head 

Absolute Minimum Service Pressure  = 0.5 bar or 5 metres water head 

Maximum Service Pressure   = 6 bar or 60 metres water head 

Maximum Surge Pressure   = 12 bar or 120 metres water head 

For buildings greater than single story constructions, it is recommended that the property owner 
install a storage tank and pressure pump to supply water to levels higher than ground level. 

Private booster pumps shall not be connected directly to the SWA water reticulation network and 
a private storage tank is required before any private pressure pump. 

3.4 FIRE FLOW REQUIREMENTS 
The requirements for fire flows are summarised in Table 2 below.  

Table 2 – Design Level of Fire Flows Pressures 

Location Criteria Design Requirements 

Urban Areas 
Minimum Flow 20 L/s at average day demand 

Minimum Residual Pressure 0.5 bar or 5 metres water head 

Rural Areas 
Minimum Flow 10 L/s at average day demand 

Minimum Residual Pressure 0.5 bar or 5 metres water head 

 

Commercial property owners, particularly multi storey buildings and industrial complexes are 
advised to maintain their own fire protection services if the above design criteria will provide 
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insufficient fire protection. This may take the form of a firewater reservoir and booster pumps 
pressurising a dedicated fire main within the property. 

Sub-mains below 100mm nominal diameter meter are not required to achieve design fire flows. 

Hydrants shall not be installed on pipes below 100mm nominal diametermeter. Hydrants shall 
double as scour or air release valves wherever topography permits. 

4 WATER QUALITY 

The Samoa Water Authority delivers three categories of water to its customers 

1. Treated, metered water supply 

2. Bore water, metered water supply 

3. Bore water, unmetered water supply 

4. Untreated, unmetered surface water (river and spring intakes). 

The design of SWA water supply systems shall strive to achieve the requirements of the National 
Samoa Drinking Water Standards – 2008. 

Achieving the requirements of these standards for untreated surface water systems may not always 
be feasible given the high cost of treating raw surface water sources. Where permission is granted 
from the SWA Manager, Technical Division, water supply designs may be approved even though 
water quality will fail to meet the required national standards. 

5 PIPEWORK DESIGN REQUIREMENTS 

Water Main Categories 

1. Trunk Main – generally 200 mm NB or greater 
2. Distribution Main 

(a) Main - generally 100 mm NB or greater 
(b) Sub-main - tapped off and laid perpendicular to the Main, generally 50mm NB 
(c) Rider-main - tapped off and laid parallel to the Main, generally 50mm NB 

Property connections are generally 20 mm NB. Connections to commercial and industrial properties 
shall be sized to meet the design demand. 

Pipe Materials and Sizes 

The following pipe materials are approved for new water mains. 

Table 3 – Approved Pipe Materials  

Water Main Approved Materials 

Trunk Main Ductile Iron (DI), Modified Polyvinyl Chloride Pipe (mPVC), High 
Density Polyethylene Pipe (PE100) subject to approval by Manager, 
Technical Division 

Main  Modified Polyvinyl Chloride Pipe (mPVC), High Density Polyethylene 
Pipe (PE100) for mains DN110mm only unless otherwise approved 
by the Manager, Technical Division 

Sub-Main/Rider- High Density Polyethylene Pipe (PE100), Modified Polyvinyl Chloride 
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Main Pipe (mPVC) subject to approval by the Manager, Technical Division 

Property 
Connection 

High Density Polyethylene Pipe (PE100) 

 

Where more than one pipe material is shown, the preferred pipe material is listed first. 

DI pipe may be approved for smaller sizes where the pipe is laid under a road or above ground. 

Galvanised Iron (GI) pipe may be approved for small diametermeter above ground installations or 
as a sleeving for property connections spanning drainage ditches. 

Reticulation Layout 

General 
A water main of not less than 100 mm NB, fitted with fire hydrants shall be laid on one side of all 
public main roads in every development apart from industrial and commercial.  

A 50 mm NB rider main running parallel with a main shall also be provided for the domestic service 
connections when the size of the main is 150 mm NB and over. The only exception to this may be 
where the single section/lots along the street frontage are of a size that does not justify a separate 
sub-main/rider-main (i.e. one connection every 80m). 

Design of reticulation shall consider minimizing the number of properties affected by shutdowns. 
Dead end principal water mains are not permitted unless specifically approved by the Manager, 
Technical Division. Mains shall be connected to and supplied at both ends except for private ways. 

The minimum size of the Main shall be 100 mm NB. 

In the case of arterial and dual carriageway streets, or wherever considered necessary by the 
Manager, Technical Division, mains shall be laid on both sides of the street. All mains serving 
industrial and commercial areas shall be at least 150 mm NB and laid on each side of the street. 

Road crossings in public roads shall be installed to prevent dead ends.  

Position of Water Mains 
The SWA wayleave for water supply mains is between 1.0 m and 1.8 m from the property boundary 
line. Hence, the position of water mains in the street should generally be 1.4m from the boundary. 
Where strict application of this clause would position the water main in an inaccessible location 
such as under a concrete footpath laid along the main or similar, approval for repositioning the 
main shall be sought from the Manager, Technical Division. 

If the water main crosses under the carriageway, it shall be at right angles to the carriageway. 

Private Access Ways 

In private access ways with a grass verge, the water main must be laid within the grass verge to 
facilitate future maintenance. 

In private access ways without grass verge the water main shall be laid under the carriageway with 
minimal number of fittings and joints to avoid leaks. Joints shall be fusion welded; mechanical 
fittings shall not be permitted. Fusion bonded saddle connections shall be installed on the main and 
service pipe laid to the proposed water meter position. The end of each service pipe shall have a 
ball/gate valve installed with a plug in the end. 
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Intersections 
Intersection details shall be as per Standard Drawing W-001. 

Where the pipe cannot be laid on its acceptable curvature, bends not sharper than 45°shall be 
used. 

Standard Drawing W-001 sets out the general principles, including the positioning of the valves out 
of the carriageway, and the number of valves required. 

90°bends shall not be used unless approved by the Manager, Technical Division. 

Trunk and Principal Mains 

General 
The minimum size shall not be less than 100 mm NB for residential areas and 150 mm NB for 
commercial and industrial areas. 

The pipe sizes shall be standardised as 100, 150, 200, 250, 300 and 375, 400, 450, 500 mm NB only. 

When the water main is to be laid in potentially unstable ground, or above ground (pipe bridge), or 
in other special cases, the pipe material shall be designed with respect to the particular conditions 
and shall be subject to the Manager, Technical Division's approval. 

Pipe Pressure Classes 
Trunk and principal water mains – 100 mm NB and larger - shall be designed with consideration of 
maximum pressure in the water supply reticulation and soil conditions. The minimum pipe class 
(recommended working pressure) shall be 16bar. The selection of the following pipe materials must 
be clearly justified during design: 

 PE pipes -PE100 PN 16 

 mPVC pipes - PN15 

 Ductile iron pipes (DI) – PN20, PN35 or K9 

Pipe Jointing 
PE Pipes 

Pipes 100 mm NB (110mm PE) and less are to be jointed by use of the electrofusion technique. 

For PE pipes generally PE100 material is the standard used. 

Pipes of differing compositions shall not be mixed within a common pipe length, (i.e. valve to valve). 

mPVC Pipes 

Jointing shall be carried out using 'Z' type rubber ring (along with the manufacturer’s lubricant).  

Solvent (glued) joints are not permitted. 

Ductile Iron Pipes 

Jointing shall be carried out using Tyton or TytonLok rubber rings (along with the manufacturer’s 
lubricant) as nominated.  

Rider Mains 

Size and Materials 
Rider mains shall be 50 mm NB, preferably DN63mm P100 pipes, or DN50mm mPVC pipe subject to 
approval by the Manager, Technical Division. They shall be installed in a manner to facilitate 
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connections to the properties and shall be connected to a water main at both ends where practical. 
The maximum number of dwellings to be connected to a 50 mm NB rider main is detailed in Table 4 
below. 

Table 4 – Rider Mains Capacity 

Pressure 
Maximum No of Dwelling Units 

One end supply Two end supply 

High > 600 kPa 20 40 

Medium 400 – 600 KPa 15 30 

Low < 400 kPa 7 15 

 

Rider mains of 50 mm NB (or 63 mm OD) shall be constructed from PE 100 pipes only. 

Only electrofusion joints shall be used on rider mains. 

The maximum length of a dead-end on a rider maim shall be 100 metres. 

Connection to Principal Main 
Where a rider main is to be extended at a right angle or along the same alignment to an existing or 
new principal main, this shall be done by means of a tapping band and a 50 mm NB resilient seat 
ball/gate valve. 

Where a new rider main is to be extended along the same alignment beyond the end of a new 
main, it shall normally be connected by means of a reducer or a tapped, blank flange plate and a 50 
mm NB ball/gate valve. 

Where it is impracticable to ring in (or loop in) the end of a rider main, a scour valve shall be 
installed at the end of the pipe. 

Location Marking of Pipes and Valves 

The location of pipe and valve markings shall be as per Standard Drawing W-005 

The position of all pipes and valves on trunk and principal mains and rider mains shall be indicated 
by means of concrete filled galvanised iron marker posts painted in the appropriate colour and 
inscribed with the appropriate letters, as described in Standard Drawing W-005. 

The cap of normally closed valves (zone valves) and scour valves shall be painted red as per 
Standard Drawing W-005.  

Valve marker posts are not required where the valve is located in a concrete and asphalt footpath 
or in central business areas. 

Valve marker posts are not required when multiple valve sites have concrete edging integral with 
the footpath. 

Anchor or Thrust Blocks 

Cast in-situ anchor blocks shall be provided for non-continuous pipes greater than 50 NB where 
imbalanced hydraulic force exists. This includes tees, bends, end caps, hydrants, valves and at any 
other position as required. Where continuous PE pipes are installed, anchor blocks are required 
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when connecting to pipe works of differing materials or fitting with flexible joints and to support 
valves and hydrants (Refer to Standard Drawing W-004). 

The design of anchor blocks shall be based on the soil bearing capacity of 75 kPa or on the actual 
bearing capacity of the site soils whichever is less. The inner face of the block shall not be of a lesser 
thickness than the outside diametermeter of the fittings, and shall be so constructed as not to 
impair access to the bolts on the fittings.  

Concrete shall have a minimum compressive strength of 17.5 MPa at 28 days, and shall be poured 
against undisturbed surfaces. 

A protective membrane to prevent abrasive damage to the water main or fitting shall be provided 
between the pipe (irrespective of the pipe material) and the concrete thrust blocks. 

Connections to Private Property 

Each freehold private property shall be provided with one connection. 

A property must be no more than 30 metres from a main, rider-main or sub-main whichever is 
closest to receive a connection. 

The water meter shall be supplied by SWA. 

A standard metered service connection pipe shall be black with blue stripes PE 100 of 20 mm NB 
laid perpendicular to the distribution main it will be tapped from. The service connection pipe shall 
be laid in a continuous manner between the water main and the meter assembly.  

The meter assembly shall be located outside the property boundary and as close as possible to the 
distribution main.  

All details of connections to the water main and meter assemblies shall be as shown on Standard 
Drawing W-017. 

Access to enclosed spaces 

The minimum clear opening for access hatches and manhole covers into enclosed spaces with no 
other means of access shall be 900 x 900 mm or 1000 mm diameter. The use of 600 mm diameter 
manhole covers is prohibited. 

Manhole and hatch covers in areas subject to vehicular traffic shall be either solid or concrete infill 
cast iron or ductile iron Class D (AS3996). Covers not subject to vehicular traffic may be either solid 
or concrete infill cast iron or ductile iron Class B (AS3996). Where the top of the chamber or 
structure is at 150mm above the surrounding ground or finished level, access hatches may be 
prefabricated from galvanised mild steel sections and plate, as shown on the drawings. 

DESIGN OUTPUTS 
General 

The following sections describe the minimum requirements for the documentation of water supply 
design. 
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design report 

All engineering design, whether preliminary or detailed, for SWA shall be detailed in a Design 
Report. The design report shall include: 

 A list and details of all survey and investigation data used in the design 

 A summary of all design criteria forming the basis of the design 

 A summary of all assumptions made 

 All design calculations including modelling 

 A narrative description of the design process and outcomes 

 A summary of any constraints on the use of the design 

 Cost estimates and their basis 

 A list of all design outputs. 

The Design Report shall be provided in hard and soft copy (including all design calculation) to the 
Manager, Technical Division together with the designs drawings, specifications and other specified 
deliverables. 

drawings 

Drawing Standards 
All design and as-constructed drawing shall comply with the Drawing Standards set out in Part 5 - 
Drawings. 

Standard Drawings 
The Standard Drawings are defined in Part 5 or, as advised from time to time by the Manager, 
Technical Division. The use of the Standard Drawings shall comply with the requirements of Part 5 - 
Drawings. 

Design Drawings 
Composition of drawings 

Design drawings generally include the following: 

(a) A locality plan giving the overall layout and location together with a site plan and drawing 
index 

(b) Detailed plans, longitudinal sections, cross sections, and diagrams of the proposed works 
(c) Special details where the standard drawings are not sufficient. Special drawings can be 

proposed and will be subject to the approval of the Manager, Technical Division 
(d) A north point and level datum the scale or scales used suitable for an A3 output, the date of 

preparation and dates of any amendments, the designer’s name, a unique drawing number 
and issue identifier. 

 Scale 

The scale for plans is generally 1:500 but other approved scales may be used to suit the level of 
detail on the plans. Special details shall be to appropriate scales appropriate for clarity at A3 size 
reproduction. 

SWA may require other specific scales to be used. 

Content of drawings 

The following information when relevant shall be shown on the design drawings: 
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(a) The extent of the construction showing existing and proposed roads, and the relationship 
with adjacent construction, services, or property. 

(b) Significant existing vegetation to be removed and any special or protected trees, areas of 
heritage significance, and existing water bodies that may be affected by the construction. 

(c) The extent of earthworks, including earthworks on proposed reserves, existing and 
proposed contours, areas of cut and fill, batter slopes, subsoil drainage, and silt control 
measures both temporary and permanent. 

(d) The design of proposed roads (and their connections with existing roads), including 
longitudinal and cross section plans, horizontal and vertical geometry and levels, typical 
cross sections, details of proposed pavement surface, kerbing, swales, berms, footpaths, 
cycle paths, tree planting, road marking and signals, and all other proposed road furniture. 

(e) The horizontal and vertical location and alignment, lengths, sizes, materials, minimum 
cover, position relative to other services of all proposed water and wastewater systems and 
service connections, valves, hydrants, manholes, bends, tees, meters and backflow devices, 
and services that may be reconnected or plugged, and any proposed overland storm-water 
flow path. 

(f) Details and location of mechanically restrained portions of pipelines, pipeline bridges, 
pumping stations, reservoirs, intake and outlet structures and the location of surface 
obstructions, hazards, or other features that may be affected by the construction. 

(g) For water mains, the nominal static pressure head at the point of connection and at the 
lowest point; design pressure and maximum design pressure. 

(h) Details and location of existing and proposed telecommunications, electricity and street 
lighting layout, including proposed underground and above ground junction boxes, 
transformers and similar equipment.  

As Constructed Drawings 
As-constructed drawing shall comply with the requirements set out in Part 4 – Construction. 

specifications 

All technical specifications shall adopt the current edition of the SWA Standard Specification for 
Water Supply (SSWS). 

The designer shall prepare the Project Specification to address the particular requirements of the 
project under design. 

The Manger, Technical Division, must approve any proposed project specification, which will 
directly replace or modify any section of the SSWS. 

The designer shall ensure that any proposed project specification is fully adapted to take account of 
the prevailing weather in Samoa, the local availability of common civil works and building materials 
and, the local skills and materials testing capacity. 

measurement and cost estimation 

Quantities 
A bill of quantities shall be provided for all engineering design. 

The bill shall be logically broken down by section of the works. Bill items shall relate to a clearly 
identifiable item of work. All non-standard items of materials, equipment or construction shall be 
separately billed either as a standalone item or, as an extra-over item to the main item. 
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Where necessary a separate note on the method of measurement adopted for a particular item 
shall be provided. 

Preliminary items shall be logically broken down into both lump sum and time dependent items. For 
example: 

 Provide separate items for mobilisation and demobilisation 

 Items such as equipment maintenance, traffic management or attendance on the Engineer 
shall be time dependent 

Cost Estimation 
A cost estimate shall be provided for all engineering design. 

Cost estimates shall be prepared to the following levels of accuracy: 

 Preliminary design  ±20% 

 Detailed design   ±10% 

A summary of the information and assumptions used in preparing the cost estimates shall be 
included in the design report. 

tender documents 

Where a design consultant is required to prepare tender documents the SWA Standard Tender 
Document: Works shall be adopted for all proposed contracts up to SAT$ 5,000,000. 

For proposed contracts valued in excess of SAT$ 5,000,000 the form of tender document and 
contract shall be agreed with the Manger, Technical Division. 
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1 SCOPE 

Part 2, “Design” describes the target criteria for designing piped water services to SWA customers. 

All water supply infrastructure intended for management by SWA must be designed in accordance 
with these standards. Similarly any private water supply system intending to be connected to a bulk 
water supply connection from SWA must also comply with these standards. Any proposed 
amendments or additions to either the ESW or the SSWS shall be subject to the approval of the 
Manager, Technical Division. 

For urban subdivisions and other urban developments, a water supply system, adequate for fire 
fighting purposes and for estimated domestic, commercial and industrial consumption shall be 
installed. 

2 PERFORMANCE CRITERIA 

A water supply network shall:  

 Meet all relevant standards and criteria 

 Provide potable water to design quantities  

 Provide potable water meeting Samoa Drinking Water Standards 

 Provide for specified fire fighting requirements  

 Provide a connection point for each property 

 Be compatible with connecting networks  

 Withstand design pressures and loads  

 Be watertight  

 Maximise the expected design life of the system and minimise the long-term maintenance 
costs.  

3 WATER SUPPLY SYSTEM DESIGN CRITERIA 

3.1 DESIGN PRINCIPLES 
All water supplies shall be designed to meet the following minimum demand requirements: 

 Water Source Capacity (bores, intakes, WTP’s etc.) = Peak Day Demand 

 Transmission main capacity (from source to reservoir) = Peak Day Demand 

 Reservoir Size (volume)     = 1/3 Peak Day Demand (minimum) 

 Distribution Main Capacity (from reservoir to customer) = Peak Hour Demand 

All water supply systems shall include a reservoir between the source and the customers. However if 
no reservoir exists, then all water supply infrastructure must be designed to meet Peak Hour Demand. 

Peak Day Demand and Peak Hour Demand shall be calculated as shown in Section 3.2 below. 

All water supply infrastructure shall be engineered to ensure a minimum 50 year design life and shall 
be designed to operate in Samoa’s tropical climate with average daytime ambient temperatures 
exceeding 30°C with high humidity. 
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Samoa lies in a cyclonic and seismically active region. All water supply infrastructure shall be designed 
to comply with the requirements of the following categories: 

1. Cyclone Region D - in accordance with AS1170.2 
2. Earthquake Zone 2– in accordance with AS1170.4. 

All water supplies shall be designed to meet the minimum hydraulic criteria detailed in Section 3.2 
below. 

All design shall have a 20-year design horizon, i.e. the design shall be for the estimated demand in 20 
years time.  

The over riding design criteria for water supply systems is to achieve the Design Levels of Service for 
the lowest total cost over the expected life of the assets. The impact of demand from proposed 
infrastructure development on the existing water supply shall also be assessed and documented. 

3.2 DESIGN SERVICE FLOWS 
Table 1 summarises the minimum design flow criteria for SWA managed water supply systems. The 
flows represent the minimum flow that each customer shall receive at the meter, or at the service 
pipe for unmetered supplies. The figures for non-residential demands represent minimum 
requirements and actual demands shall be used where better data is available.  

Table 1 – Design Level of Water Demands 

1 2 3 4 5 

Demand Type 
Average Day 

Demand 
Peak Day Demand Peak Hour Demand 

Percentage of 
peak hour flow at 

domestic peak 
hour 

Residential  2 KL/house/day 2.8 KL/house/day 0.08 L/house/sec 100% 

Hospitals 0.35 KL/bed/day 0.5 KL/bed/day 0.015 L/bed/sec 100% 

Hotels 0.7 KL/bed/day 0.98 KL/bed/day 0.028 L/bed/sec 100% 

Restaurants 0.05 KL/seat/day 0.07 KL / seat / day 0.001 L/seat/sec 100% 

Commercial (shops 
etc) 

30 KL/hectare/day 42KL/hectare/day 0.73 L/Hectare/sec 75% 

Offices, Schools, 
Universities 

0.025 KL/people/day 0.035 KL/people/day 0.001 L/people/sec 60% 

Industrial To be determined on a case by case basis 

Notes: 

1. Peak Day Demand is used to design water sources, treatment plants, transmission mains, 
reservoirs, bores etc. 

2. Peak Hour Demand is used to design secondary mains and sub-mains. 
3. Column 5 estimates the percentage of peak hour non-residential flow during peak hour 

residential demands. 
4. Residential Average Day Demand is calculated on the basis of 250 L/person/day and an 

average of 8 persons per household and includes 20% leakage. 
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5. In column 4, a hectare refers to the size of the building footprint (not total land area). 
1 hectare = 10,000 m2 

The following formula are used in preparation of the design demands: 

Peak Day Factor (PDF)  = 1.4 

Peak Hour Factor (PHF)  = 2.5 (residential plus hospitals, hotels and restaurants) 

    = 1.5 (other commercial). 

Therefore: 

Peak Day Demand (kL/day) =  PDF x Average day Demand, and 

Peak Hour Demand (L/s) =  (PHF x Peak Day Demand x 1,000 Litres) 
(24 hrs x 60 min x 60 sec.) 

3.3 DESIGN SERVICE PRESSURES 
The table below summarises the minimum and maximum pressure that each customer shall receive 
at the service meter for metered supplies, or at the off-take to the service pipe for unmetered 
supplies. The design or redesign of water supply systems shall ensure that all mains with service 
connections operate within the pressures nominated below.  

Target Minimum Service Pressure  = 1.0 bar or 10 metres water head 

Absolute Minimum Service Pressure  = 0.5 bar or 5 metres water head 

Maximum Service Pressure   = 6 bar or 60 metres water head 

Maximum Surge Pressure   = 12 bar or 120 metres water head 

For buildings greater than single story constructions, it is recommended that the property owner 
install a storage tank and pressure pump to supply water to levels higher than ground level. 

Private booster pumps shall not be connected directly to the SWA water reticulation network and 
a private storage tank is required before any private pressure pump. 

3.4 FIRE FLOW REQUIREMENTS 
The requirements for fire flows are summarised in Table 2 below.  

Table 2 – Design Level of Fire Flows Pressures 

Location Criteria Design Requirements 

Urban Areas 
Minimum Flow 20 L/s at average day demand 

Minimum Residual Pressure 0.5 bar or 5 metres water head 

Rural Areas 
Minimum Flow 10 L/s at average day demand 

Minimum Residual Pressure 0.5 bar or 5 metres water head 

 

Commercial property owners, particularly multi storey buildings and industrial complexes are advised 
to maintain their own fire protection services if the above design criteria will provide insufficient fire 
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protection. This may take the form of a firewater reservoir and booster pumps pressurising a 
dedicated fire main within the property. 

Sub-mains below 100mm nominal diameter are not required to achieve design fire flows. 

Hydrants shall not be installed on pipes below 100mm nominal diameter. Hydrants shall double as 
scour or air release valves wherever topography permits. 

4 WATER QUALITY 

The Samoa Water Authority delivers three categories of water to its customers 

1. Treated, metered water supply 

2. Bore water, metered water supply 

3. Bore water, unmetered water supply 

4. Untreated, unmetered surface water (river and spring intakes). 

The design of SWA water supply systems shall strive to achieve the requirements of the latest 
National Samoa Drinking Water Standards. 

Achieving the requirements of these standards for untreated surface water systems may not always 
be feasible given the high cost of treating raw surface water sources. Where permission is granted 
from the SWA Manager, Technical Division, water supply designs may be approved even though 
water quality will fail to meet the required national standards. 

5 PIPEWORK DESIGN REQUIREMENTS 

5.1 Water Main Categories 
1. Trunk Main – generally 200 mm NB or greater 
2. Distribution Main 

(a) Main - generally 100 mm NB or greater 
(b) Sub-main - tapped off and laid perpendicular to the Main, generally 50mm NB or 

80mm NB 
(c) Rider-main - tapped off and laid parallel to the Main, generally 50mm NB 

Property connections are generally 20 mm NB. Connections to commercial and industrial properties 
shall be sized to meet the design demand. 

5.2 Pipe Materials and Sizes 
The following pipe materials are approved for new water mains. 

Table 3 – Approved Pipe Materials  

Water Main Approved Materials 

Trunk Main Ductile Iron (DI), Modified Polyvinyl Chloride Pipe (mPVC), High 
Density Polyethylene Pipe (PE100) subject to approval by Manager, 
Technical Division 

Main  Modified Polyvinyl Chloride Pipe (mPVC), High Density Polyethylene 
Pipe (PE100) for mains DN110mm only unless otherwise approved by 
the Manager, Technical Division 
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Sub-Main/Rider-
Main 

High Density Polyethylene Pipe (PE100), Modified Polyvinyl Chloride 
Pipe (mPVC) subject to approval by the Manager, Technical Division 

Property 
Connection 

High Density Polyethylene Pipe (PE100) 

 

Where more than one pipe material is shown, the preferred pipe material is listed first. 

DI pipe may be approved for smaller sizes where the pipe is laid under a road or above ground. 

Galvanised Iron (GI) pipe may be approved for small diameter meter above ground installations or as 
a sleeving for property connections spanning drainage ditches. 

5.3 Reticulation Layout 

5.3.1 General 
A water main of not less than 100 mm NB, fitted with fire hydrants shall be laid on one side of all 
public main roads in every development apart from industrial and commercial.  

A 50 mm NB rider main running parallel with a main shall also be provided for the domestic service 
connections when the size of the main is 150 mm NB and over. The only exception to this may be 
where the single section/lots along the street frontage are of a size that does not justify a separate 
sub-main/rider-main (i.e. one connection every 80m). 

Design of reticulation shall consider minimizing the number of properties affected by shutdowns. 
Dead end principal water mains are not permitted unless specifically approved by the Manager, 
Technical Division. Mains shall be connected to and supplied at both ends except for private ways. 

The minimum size of the Main shall be 100 mm NB. 

In the case of arterial and dual carriageway streets, or wherever considered necessary by the 
Manager, Technical Division, mains shall be laid on both sides of the street. All mains serving 
industrial and commercial areas shall be at least 150 mm NB and laid on each side of the street. 

Road crossings in public roads shall be installed to prevent dead ends.  

5.3.2 Position of Water Mains 
The SWA wayleave for water supply mains is between 1.0 m and 1.8 m from the property boundary 
line. Hence, the position of water mains in the street should generally be 1.4m from the boundary. 
Where strict application of this clause would position the water main in an inaccessible location such 
as under a concrete footpath laid along the main or similar, approval for repositioning the main shall 
be sought from the Manager, Technical Division. 

If the water main crosses under the carriageway, it shall be at right angles to the carriageway. 

5.3.3 Private Access Ways 
In private access ways with a grass verge, the water main must be laid within the grass verge to 
facilitate future maintenance. 

In private access ways without grass verge the water main shall be laid under the carriageway with 
minimal number of fittings and joints to avoid leaks. Joints shall be fusion welded; mechanical fittings 
shall not be permitted. Fusion bonded saddle connections shall be installed on the main and service 



Engineering Standards (Water) 
Part 2: Design 

Issue: June , Final 
 

10 
 

pipe laid to the proposed water meter position. The end of each service pipe shall have a ball/gate 
valve installed with a plug in the end. 

5.3.4 Intersections 
Intersection details shall be as per Standard Drawing W-001. 

Where the pipe cannot be laid on its acceptable curvature, bends not sharper than 45°shall be used. 

Standard Drawing W-001 sets out the general principles, including the positioning of the valves out 
of the carriageway, and the number of valves required. 

90°bends shall not be used unless approved by the Manager, Technical Division. 

5.4 Trunk and Principal Mains 

5.4.1 General 
The minimum size shall not be less than 100 mm NB for residential areas and 150 mm NB for 
commercial and industrial areas. 

The pipe sizes shall be standardised as 100, 150, 200, 250, 300 and 375, 400, 450, 500 mm NB only. 

When the water main is to be laid in potentially unstable ground, or above ground (pipe bridge), or 
in other special cases, the pipe material shall be designed with respect to the particular conditions 
and shall be subject to the Manager, Technical Division's approval. 

5.4.2 Pipe Pressure Classes 
Trunk and principal water mains – 100 mm NB and larger - shall be designed with consideration of 
maximum pressure in the water supply reticulation and soil conditions. The minimum pipe class 
(recommended working pressure) shall be 16bar. The selection of the following pipe materials must 
be clearly justified during design: 

 PE pipes -PE100 PN 16 

 mPVC pipes - PN15 

 Ductile iron pipes (DI) – PN20, PN35 or K9 

5.4.3 Pipe Jointing 
PE Pipes 

Pipes 100 mm NB (110mm PE) and less are to be jointed by use of the electrofusion technique. 

For PE pipes generally PE100 material is the standard used. 

Pipes of differing compositions shall not be mixed within a common pipe length, (i.e. valve to valve). 

mPVC Pipes 

Jointing shall be carried out using 'Z' type rubber ring (along with the manufacturer’s lubricant).  

Solvent (glued) joints are not permitted. 

Ductile Iron Pipes 

Jointing shall be carried out using Tyton or TytonLok rubber rings (along with the manufacturer’s 
lubricant) as nominated.  
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5.5 Rider Mains 

5.5.1 Size and Materials 
Rider mains shall be 50 mm NB, preferably DN63mm P100 pipes, or DN50mm mPVC pipe subject to 
approval by the Manager, Technical Division. They shall be installed in a manner to facilitate 
connections to the properties and shall be connected to a water main at both ends where practical. 
The maximum number of dwellings to be connected to a 50 mm NB rider main is detailed in Table 4 
below. 

Table 4 – Rider Mains Capacity 

Pressure 
Maximum No of Dwelling Units 

One end supply Two end supply 

High > 600 kPa 20 40 

Medium 400 – 600 KPa 15 30 

Low < 400 kPa 7 15 

 

Rider mains of 50 mm NB (or 63 mm OD) shall be constructed from PE 100 pipes only. 

Only electrofusion joints shall be used on rider mains. 

The maximum length of a dead-end on a rider maim shall be 100 metres. 

5.5.2 Connection to Principal Main 
Where a rider main is to be extended at a right angle or along the same alignment to an existing or 
new principal main, this shall be done by means of a tapping band and a 50 mm NB resilient seat 
ball/gate valve. 

Where a new rider main is to be extended along the same alignment beyond the end of a new main, 
it shall normally be connected by means of a reducer or a tapped, blank flange plate and a 50 mm NB 
ball/gate valve. 

Where it is impracticable to ring in (or loop in) the end of a rider main, a scour valve shall be installed 
at the end of the pipe. 

5.6 Location Marking of Pipes and Valves 
The location of pipe and valve markings shall be as per Standard Drawing W-005 

The position of all pipes and valves on trunk and principal mains and rider mains shall be indicated by 
means of concrete filled galvanised iron marker posts painted in the appropriate colour and inscribed 
with the appropriate letters, as described in Standard Drawing W-005. 

The cap of normally closed valves (zone valves) and scour valves shall be painted Blue as per Standard 
Drawing W-005.  

Valve marker posts are not required where the valve is located in a concrete and asphalt footpath or 
in central business areas. 

Valve marker posts are not required when multiple valve sites have concrete edging integral with the 
footpath. 
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5.7 Anchor or Thrust Blocks 
Cast in-situ anchor blocks shall be provided for non-continuous pipes greater than 50 NB where 
imbalanced hydraulic force exists. This includes tees, bends, end caps, hydrants, valves and at any 
other position as required. Where continuous PE pipes are installed, anchor blocks are required when 
connecting to pipe works of differing materials or fitting with flexible joints and to support valves and 
hydrants (Refer to Standard Drawing W-004). 

The design of anchor blocks shall be based on the soil bearing capacity of 75 kPa or on the actual 
bearing capacity of the site soils whichever is less. The inner face of the block shall not be of a lesser 
thickness than the outside diameter meter of the fittings, and shall be so constructed as not to impair 
access to the bolts on the fittings.  

Concrete shall have a minimum compressive strength of 17.5 MPa at 28 days, and shall be poured 
against undisturbed surfaces. 

A protective membrane in accordance with the SWA SSWS to prevent abrasive damage to the water 
main or fitting shall be provided between the pipe (irrespective of the pipe material) and the concrete 
thrust blocks. 

5.8 Connections to Private Property 
Each freehold private property shall be provided with one connection. 

A property must be no more than 30 metres from a main, rider-main or sub-main whichever is closest 
to receive a connection. 

The water meter shall be supplied by SWA. 

A standard metered service connection pipe shall be black with blue stripes PE 100 of 20 mm NB laid 
perpendicular to the distribution main it will be tapped from. The service connection pipe shall be 
laid in a continuous manner between the water main and the meter assembly.  

The meter assembly shall be located outside the property boundary and as close as possible to the 
distribution main.  

All details of connections to the water main and meter assemblies shall be as shown on Standard 
Drawing W-017. 

5.9 Access to enclosed spaces 
The minimum clear opening for access hatches and manhole covers into enclosed spaces with no 
other means of access shall be 900 x 900 mm or 1000 mm diameter. The use of 600 mm diameter 
manhole covers is prohibited. 

Manhole and hatch covers in areas subject to vehicular traffic shall be either solid or concrete infill 
cast iron or ductile iron Class D (AS3996). Covers not subject to vehicular traffic may be either solid 
or concrete infill cast iron or ductile iron Class B (AS3996). Where the top of the chamber or structure 
is at 150mm above the surrounding ground or finished level, access hatches may be prefabricated 
from galvanised mild steel sections and plate, as shown on the drawings. 

6 DESIGN OUTPUTS 

6.1 General 
The following sections describe the minimum requirements for the documentation of water supply 
design. 
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6.2 Design report 
All engineering design, whether preliminary or detailed, for SWA shall be detailed in a Design Report. 
The design report shall include: 

 A list and details of all survey and investigation data used in the design 

 A summary of all design criteria forming the basis of the design 

 A summary of all assumptions made 

 All design calculations including modelling 

 A narrative description of the design process and outcomes 

 A summary of any constraints on the use of the design 

 Cost estimates and their basis 

 A list of all design outputs. 

The Design Report shall be provided in hard and soft copy (including all design calculation) to the 
Manager, Technical Division together with the designs drawings, specifications and other specified 
deliverables. 

6.3 Drawings 

6.3.1 Drawing Standards 
All design and as-constructed drawing shall comply with the Drawing Standards set out in Part 5 - 
Drawings. 

6.3.2 Standard Drawings 
The Standard Drawings are defined in Part 5 or, as advised from time to time by the Manager, 
Technical Division. The use of the Standard Drawings shall comply with the requirements of Part 5 - 
Drawings. 

6.3.3 Design Drawings 
Composition of drawings 

Design drawings generally include the following: 

(a) A locality plan giving the overall layout and location together with a site plan and drawing 
index 

(b) Detailed plans, longitudinal sections, cross sections, and diagrams of the proposed works 
(c) Special details where the standard drawings are not sufficient. Special drawings can be 

proposed and will be subject to the approval of the Manager, Technical Division 
(d) A north point and level datum the scale or scales used suitable for an A3 output, the date of 

preparation and dates of any amendments, the designer’s name, a unique drawing number 
and issue identifier. 

 Scale 

The scale for plans is generally 1:500 but other approved scales may be used to suit the level of detail 
on the plans. Special details shall be to appropriate scales appropriate for clarity at A3 size 
reproduction. 

SWA may require other specific scales to be used. 

Content of drawings 

The following information when relevant shall be shown on the design drawings: 
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(a) The extent of the construction showing existing and proposed roads, and the relationship 
with adjacent construction, services, or property. 

(b) Significant existing vegetation to be removed and any special or protected trees, areas of 
heritage significance, and existing water bodies that may be affected by the construction. 

(c) The extent of earthworks, including earthworks on proposed reserves, existing and proposed 
contours, areas of cut and fill, batter slopes, subsoil drainage, and silt control measures both 
temporary and permanent. 

(d) The design of proposed roads (and their connections with existing roads), including 
longitudinal and cross section plans, horizontal and vertical geometry and levels, typical cross 
sections, details of proposed pavement surface, kerbing, swales, berms, footpaths, cycle 
paths, tree planting, road marking and signals, and all other proposed road furniture. 

(e) The horizontal and vertical location and alignment, lengths, sizes, materials, minimum cover, 
position relative to other services of all proposed water and wastewater systems and service 
connections, valves, hydrants, manholes, bends, tees, meters and backflow devices, and 
services that may be reconnected or plugged, and any proposed overland storm-water flow 
path. 

(f) Details and location of mechanically restrained portions of pipelines, pipeline bridges, 
pumping stations, reservoirs, intake and outlet structures and the location of surface 
obstructions, hazards, or other features that may be affected by the construction. 

(g) For water mains, the nominal static pressure head at the point of connection and at the 
lowest point; design pressure and maximum design pressure. 

(h) Details and location of existing and proposed telecommunications, electricity and street 
lighting layout, including proposed underground and above ground junction boxes, 
transformers and similar equipment.  

6.3.4 As Constructed Drawings 
As-constructed drawing shall comply with the requirements set out in Part 4 – Construction. 

6.4 specifications 
All technical specifications shall adopt the current edition of the SWA Standard Specification for 
Water Supply (SSWS). 

The designer shall prepare the Project Specification to address the particular requirements of the 
project under design. 

The Manger, Technical Division, must approve any proposed project specification, which will directly 
replace or modify any section of the SSWS. 

The designer shall ensure that any proposed project specification is fully adapted to take account of 
the prevailing weather in Samoa, the local availability of common civil works and building materials 
and, the local skills and materials testing capacity. 

6.5 Measurement and cost estimation 

6.5.1 Quantities 
A bill of quantities shall be provided for all engineering design. 

The bill shall be logically broken down by section of the works. Bill items shall relate to a clearly 
identifiable item of work. All non-standard items of materials, equipment or construction shall be 
separately billed either as a standalone item or, as an extra-over item to the main item. 
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Where necessary a separate note on the method of measurement adopted for a particular item shall 
be provided. 

Preliminary items shall be logically broken down into both lump sum and time dependent items. For 
example: 

 Provide separate items for mobilisation and demobilisation 

 Items such as equipment maintenance, traffic management or attendance on the Engineer 
shall be time dependent 

6.5.2 Cost Estimation 
A cost estimate shall be provided for all engineering design. 

Cost estimates shall be prepared to the following levels of accuracy: 

 Preliminary design  ±20% 

 Detailed design   ±10% 

A summary of the information and assumptions used in preparing the cost estimates shall be included 
in the design report. 

6.6 tender documents 
Where a design consultant is required to prepare tender documents the SWA Standard Tender 
Document: Works shall be adopted for all proposed contracts up to SAT$ 5,000,000. 

For proposed contracts valued in excess of SAT$ 5,000,000 the form of tender document and contract 
shall be agreed with the Manger, Technical Division. 
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1 SCOPE 

Part 3, “Materials and Products Standards” describes the standard quality and design of the items 
most commonly used on SWA water infrastructure. 

All materials used on water supply projects that are intended for management by SWA shall meet 
the criteria documented in Part 3. Alternative materials will only be considered if they can be 
proved to be of an equal or higher standard. Approval for alternative products must be obtained in 
writing from the SWA Manager, Technical Division.  

Part 3 shall be read in close association with the Standard Specification for Water Supply (SSWS). 

2 STANDARD MATERIALS AND PRODUCTS 

2.1 General 

2.1.1 Standards 
The sections below document materials and products that are approved for use on SWA 
managed water supply systems. Where a product standard is nominated (e.g. AS or NZS) 
the latest version of that standard, including amendments is implied. 

2.1.2 Quality Assurance and Manufacturing Licensing Certification 
All manufacturers must be certified according to ISO9001 Quality Assurance Standard. All 
materials and equipment must be manufactured under a recognised product certification 
scheme and each item supplied must be marked in accordance with the certification body’s 
requirements including the product standard and manufacturing licence details. Any 
materials or equipment supplied not properly marked will be rejected. 

2.1.3 Materials in contact with drinking water 
All materials and equipment for use in the water supply system shall be certified as 
complying with the requirements of AS4020 Products for use in contact with drinking 
water. 

2.1.4 Copper Alloys - General 
All copper alloy fittings shall be LG2 Gunmetal Brass to AS1565 Copper and copper alloys- 
ingots and castings, and shall clearly bear the mark DR to signify Dezincification Resistance 
properties to AS 2345 Dezincification of copper alloys. 

2.1.5 Flanges - General 
Unless otherwise stipulated, all flanged fittings shall be manufactured to AS4087 Metallic 
flanges for waterworks purposes as follows. 

 PN16 Figure B5 

 PN35 Figure B6. 

2.1.6 Elastomeric Seals - General 
Unless otherwise stipulated, all elastomeric seals shall be manufactured to AS1646 
Elastomeric seals for waterworks purposes. 

2.1.7 Polymeric Coatings - General 
Unless otherwise stipulated, all Polymeric Coatings shall be manufactured to AS/NZS4158 
Thermal-bonded polymeric coatings on valves and fittings for water industry purposes.  
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2.1.8 Flange Gaskets and Stainless Steel Nuts and Bolts 
Flange gaskets shall be the inside bolt circle type complying with Appendix D3 of AS4087 
Flanges for waterworks purposes and shall be dual hardness EPDM rubber, 3mm thick, 
complying with AS1646 Elastomeric seals for waterworks purposes. 

All nuts, bolts and washers shall be 316 stainless steel grade 50 to AS2837 Wrought alloy 
steels – stainless steel bars and semi- finished products for bolts and nuts and AS1449 
Wrought alloy steels – stainless and heat resisting steel plate, sheet and strip for washers, 
with an anti-seizing paste used in assembly. 

All stainless steel nuts and bolts, other than bolts that form an integral part of an article, 
shall comply with the metric standards AS/NZS1111 ISO metric hexagon commercial bolts 
and screws and AS/NZS1112 ISO metric hexagon nuts. 

Bolt length shall be equal to the sum of the thickness of the flanges, gaskets, nut and 
washer and rounded up to the nearest standard size. 

Bolts shall exhibit a clean-cut thread with no burrs or torn peaks on the thread. Nuts must 
turn freely on the threads without binding. 

2.1.9 PVC Pipe Glue, Primer and Lubricant 
PVC pipe glue and primer shall comply with AS/NZS 3879 Solvent cements and priming 
fluids for PVC (PVC-U and PVC-M) and ABS pipes and fittings.  

PVC pipe glue shall be either Type P for pressure pipe applications or, Type N for low-
pressure pipe applications as specified on the schedules. 

Jointing lubricants shall be silicone based and antibacterial. Petroleum based greases or 
other lubricants are not permitted. 

Other products may be used upon approval by the Manager, Technical Division. 

2.2 Modified PVC Pipes (mPVC) and Fittings 

mPVC (PVC-M) Series 1 pipe shall conform to AS/NZS4765 Modified PVC (PVC-M) pipes for 
pressure applications. Unless otherwise approved, the following specifications shall apply: 

 Pressure Class PN15 (Minimum) 

 Pipe diameters DN100 and above only 

 Colour white 

 Spigot and socket joints with Z-type rubber ring joints (RRJ) only - solvent jointing 
cannot be used.  

 RRJs shall be manufactured from dual hardness EPDM rubber complying with 
AS1646 Elastomeric seals for waterworks purposes. 

 All pipe and jointing materials shall be certified as complying with the requirements 
of AS4020 Products for use in contact with drinking water. 

mPVC pipe of diameter less than DN50 may be approved by the Engineer for some limited 
applications using solvent welded joints. 

mPVC pipe and fittings shall be used only where minimum cover requirements can be practically 
achieved. mPVC pipe is not approved for above ground use or where minimum pipe cover cannot 
be achieved due to rock or proximity of other utility service conduits. 
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2.3 Polyethylene Pipes (PE) and Fittings 

Polyethylene pipe shall conform to AS/NZS4130 Polyethylene (PE) pipes for pressure applications. 
Polyethylene fittings shall confirm to AS/NZS4129 Fittings for Polyethylene (PE) pipes for pressure 
applications.  

Unless otherwise approved, the following specifications shall also apply; 

 Compound PE 100Pressure rating PN 16 Standard Dimension Ratio (SDR) 11 PE 100 

 Size 110 and below 

 All pipe and jointing materials shall be certified as complying with the requirements of 
AS4020 Products for use in contact with drinking water. 

Jointing of PE pipes shall be by one of the following methods: 

 Electrofusion welding  

 Mechanical compression joint  fittings 

 Butt fusion welding 

Electrofusion welding shall generally be the preferred jointing method on pipe sizes up to DN110. 
Mechanical jointing shall not be used for pipes under paved roads, driveways or footpaths or 
behind retaining walls. 

Note: Nominal Diameter (DN) refers to the outside diameter of the pipe. 

2.4 Ductile Iron Cement Lined Pipe and Fittings 

Ductile Iron Concrete Lined (DICL) pipe shall conform to AS/NZS2280 Ductile iron pressure pipes 
and fittings. Unless otherwise approved, the following specifications shall also apply: 

 Minimum Pressure Rating PN35. 

 Socket-spigot joints with rubber ring joints (RRJ) or flange-flange joints 

 Sockets and RRJs shall be suitable for connection to Series 1 PVC-M and PVC-U pipes. 

 RRJs shall be manufactured from dual hardness EPDM rubber complying with AS1646 
Elastomeric seals for waterworks purposes. 

 Flanged joints to AS4087 Metallic flanges for waterworks purposes, Class PN35, 
Figure B5. 

 Ductile iron pipe and fittings shall be protected by a thermal bonded polymeric 
coating in accordance with AS/NZS4158 Thermal bonded polymeric coating on 
valves and fittings for water industry purposes. 

 Pipe and fittings to be internally concrete lined in accordance with AS/NZS2280 
Ductile Iron Pipes and Fittings. 

 All pipe and jointing materials shall be certified as complying with the requirements 
of AS4020 Products for use in contact with drinking water. 

2.5 Galvanised Steel Pipe and Fittings 

Galvanised steel pipe and fittings shall conform to NZS/BS1387 Specification for screwed and 
socketed steel tubes and tubulars and for plain end steel tubes suitable for welding or for 
screwing to BS 21 pipe threads. 
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Galvanised steel pipe shall not be used unless specifically scheduled for special sections of work 
such as water meter assemblies and above ground manifold pipe-work around reservoirs, bore 
casings and bore columns. For any other special cases, Galvanised steel pipe may be used upon 
approval by the Manager, Technical Division. 

2.6 Valves DN80 and above 

For valves DN80 and above, Sluice valves shall be used. Sluice valves shall comply with AS/NZS 2638 
Sluice Valves for Waterworks Purposes. Gate Valves may be used upon approval from the Manager, 
Technical Divisions. Unless otherwise approved, the following specifications shall also apply: 

 Body and bonnet: Ductile iron to AS1831 Ductile cast iron with a straight through full 
bore. 

 Stem: Stainless Steel Grade 431 

 Stem sealing and bonnet gasket: NBR and EPDM respectively complying with AS1646 
Elastomeric seals for waterworks purposes. 

 Stem seals shall be fully exchangeable under pressure. 

 Other concealed metal parts: Dezincification resistant brass complying with AS1565 
Copper and copper alloys- ingots and castings, dezincification resistant to AS 2345 
Dezincification of copper alloys. 

 Internal and external surfaces shall be coated with a polymeric coating in accordance 
with AS/NZS 4158Thermal bonded polymeric coating on valves and fittings for water 
industry purposes. 

 Valves shall be CLOCKWISE CLOSING.  

 Valves shall be either inside screw, non-rising spindle or outside screw, rising spindle as 
specified in the schedules. 

 Valves shall be either key or handwheel operated as specified on the schedules. The key 
cap and handwheel shall be painted blue. Handwheels shall be marked with the direction 
of closing. 

 Valves shall have flanges, sockets or spigots as specified on the drawings or schedules. 

 Flanges to be AS4087Flanges for waterworks purposes PN16 figure B5 (AS2129 Table D). 

 Socket and spigots and joint seals shall be as specified on the drawings or schedules. 

 High Pressure applications (>16bar) shall be metal-seated valves to AS/NZS2638.1 Gate 
Valves for Waterworks Purposes Part 2: Metal Seated. 

 Valves shall be certified as complying with the requirements of AS4020 Products for use 
in contact with drinking water. 

2.7 Extension Spindles for Gate Valves 

Extension spindles (for both resilient and metal seat valves) shall comply with AS2638.1 Gate valves 
for waterworks purposes Part 1 Metal seated Test J and AS2638.2 Gate valves for waterworks 
purposes Part 2 Resilient seated Test M. 

Spindle lengths shall be as shown on the schedules and drawings. 
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Where extension spindles are fabricated using welding, all welding shall be carried out in 
accordance with AS1554.1Structural steel welding Part 1 Welding of steel Category GP. Cast iron 
(including grey and ductile iron) components shall not be welded. 

Where the materials used are not corrosion resistant to soil and ground water (e.g. plain carbon or 
low alloy steels) the extension spindle shall be coated using bitumen paint or synthetic resin based 
protection systems or thermal bonded polymeric coatings. Paint shall comply with 
AS/NZS3750Paints for steel structures: Part 4 Bituminous paints for bituminous paints and Part 19 
Metal Primer – General Purpose for synthetic resin base coatings. Thermal bonded polymeric 
coatings shall comply with AS/NZS4158Thermal bonded polymeric coating on valves and fittings 
for water industry purposes. 

2.8 Non-Return Valves DN80 and above 

Non-Return Valves shall comply with AS4794 Non-return valves for waterworks purposes – Swing 
check and tilting disc and AS5081 Hydraulically operated automatic control valves for waterworks 
purposes. For valves up to and including DN300 the following minimum requirements shall apply: 

 Valves shall be non-slam, non-clogging, resilient seat swing check valves. 

 Valves shall be suitable for installation in either horizontal or vertical pipework. 

 Pressure classification: PN16 minimum. 

 Body and bonnet: Ductile iron to AS1831 Ductile cast iron. 

 Check disk: Nylon/steel reinforced NBR complying with AS1646 Elastomeric seals for 
waterworks purposes. 

 Gasket: NBR complying with AS1646 Elastomeric Seals for waterworks purposes. 

 Pins, blots nuts and washers: Stainless steel Grade 316 complying with AS2837 Wrought 
alloy steels – stainless steel bars and semi- finished products or equivalent ASTM grade. 

 Internal and external surfaces shall be coated with a polymeric coating in accordance 
with AS/NZS 4158 Thermal bonded polymeric coating on valves and fittings for water 
industry purposes. 

 Flanges to be AS4087 Flanges for waterworks purposes shall be raised face PN16 figure 
B5. 

 Valves shall be certified as complying with the requirements of AS4020 Products for use 
in contact with drinking water. 

Non-return valves larger than DN300 shall be individually specified. 

Where water hammer in the pipe system may be a problem, non-return valves shall be as specified 
by the SWA Manager, Technical Division. 

2.9 Gate Valves, Ball Valves and Non Return Valves less than DN80 

Generally Ball Valves are preferred over Gate Valves for valves DN80 and under. However, Gate 
Valves may be used upon approval from the Manager, Technical Division. 

Valves less than DN80 shall be manufactured to AS1628 Water supply – Metallic gate, globe and 
non-return valves. Unless otherwise approved, the following specifications shall also apply: 
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 Materials shall be dezincification resistant brass complying with AS1565 Copper and 
copper alloys- ingots and castings, dezincification resistant to AS2345 Dezincification of 
copper alloys. 

 All valves [body] shall be clearly bear the mark DR to signify dezincification resistance 
properties. 

 Pressure rating shall be a minimum of PN20. 

 End Joints shall be internally (BSP) threaded to AS1722.1 Pipe threads of Whitworth 
form Part 1 Sealing pipe threads. 

 Gate valves shall be CLOCKWISE CLOSING, handwheel operated. 

 Cast iron handwheels for gate valves shall be polymeric coated to AS/NZS 4158 Thermal 
bonded polymeric coating on valves and fittings for water industry purposes. 

2.10 Air Release and Vacuum Valves 

Air release and vacuum valves shall comply with AS4956 Air valves for water supply with the 
following minimum requirements:   

 Air valves shall be automatic, kinetic or combined type as shown on the drawings or 
schedules. 

 Automatic air release valves shall be capable of the release of air under pressure during 
normal operation. 

 Kinetic air valves shall be capable of ensuring the release of large volumes of air during 
pipeline filling and the inflow of air when the pipeline is emptied. 

 Air release and vacuum valves (double acting air valves) shall be capable of operating in a 
combined automatic and kinetic mode ensuring the release of large volumes of air during 
pipeline filling, the inflow of air when the pipeline is emptied and, the release of air under 
pressure. 

 Maximum Pressure rating: PN16,  

 Body: ductile iron to AS1831 Ductile cast iron for sizes above DN50. 

 Float: ABS or stainless steel Grade 304 or better. 

 Seals: EPDM complying with AS1646 Elastomeric seals for waterworks purposes. 

 Coating: thermal bonded polymeric coating or fusion bonded epoxy to AS/NZS4158 
Thermal bonded polymeric coating on valves and fittings for water industry purposes. 

 Valves up to DN50 shall have BSP threaded inlet connections. 

 Valves greater than DN50 shall have flanged inlet connections to AS4087Flanges for 
waterworks purposes PN16 figure B5. 

 Air valves shall be certified as complying with the requirements of AS4020 Products for use 
in contact with drinking water. 

2.11 In-line Strainers 

Inline strainers shall be “Y” pattern or similar with low headloss under flow conditions and with 
easy access to sieve for cleaning. The following minimum requirements shall apply. 
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 Pressure Rating: 16 bar 

 Flanges: flanged units with flanges drilled to AS4087Flanges for waterworks purposes PN16 
figure B5. 

 Body and Cover Flange:Ductile iron to AS1831 Ductile cast iron. 

 Coating:thermal bonded polymeric coating or fusion bonded epoxy to AS/NZS4158 Thermal 
bonded polymeric coating on valves and fittings for water industry purposes. 

 Seals: NBR complying with AS1646 Elastomeric seals for waterworks purposes. 

 Sieve: Stainless steel Grade 304 or 316 to AS1449 Wrought alloy steels – stainless and heat 
resisting steel plate, sheet and strip or equivalent ASTM grade. Sieve to be heavy duty and 
suitable for application. 

 Bolts: Stainless steel Grade 316 complying with AS2837 Wrought alloy steels – stainless 
steel bars and semi- finished products or equivalent ASTM grade. 

 Sieve Accessibility. Sieve is to be accessible from the top to allow for easy removal and 
cleaning. 

2.12 Fire Hydrants 

The hydrant type shall be as shown on the drawings and schedules. Generally Screw-Down 
Hydrants (Squat) are preferred. Other types may be used upon approval from the Manager, 
Technical Division. 

2.12.1 Spring Type Hydrants 
Spring type hydrants shall comply with AS3952 Spring hydrant valves for waterworks purposes 
with the following minimum requirements: 

 Model: shall have removable internal components to allow full bore access to the pipeline 
for the insertion and removal of swabs. 

 Rated pressure: 16Bar. 

 Seat infiltration resistance: 0.5Bar (vacuum). 

 Body and yoke: to be Ductile Iron to AS1831 Ductile cast iron. 

 Dome: LG2 Gunmetal Brass to AS1565 Copper and copper alloys- ingots and castings, 
dezincification resistant AS 2345 Dezincification of copper alloys. 

 Bolts, nuts and washers: Stainless steel Grade 316 complying with AS2837 Wrought alloy 
steels – stainless steel bars and semi- finished products or equivalent ASTM grade. 

 Gaskets and O-rings: EPDM and NBR respectively complying with AS1646 Elastomeric seals 
for waterworks purposes. 

 Coating: fusion bonded epoxy to AS/NZS4158 Thermal bonded polymeric coating on valves 
and fittings for water industry purposes. 

 Inlet: Flanged end of DN80 or DN100 to AS4087 Flanges for waterworks purposes PN16 
figure B5 as shown on the schedules. 

 Outlet to be fitted with removable threaded UV stabilised PE dust cap. 

 Hydrants shall be certified as complying with the requirements of AS4020 Products for use 
in contact with drinking water. 
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2.12.2 Screw Down Hydrants (Squat) 
Screw-down hydrants shall be DN80 and shall be manufactured to British Standard BS750/NZS 1152 
Underground fire hydrants and surface box frames and covers, with respect to hydrant height flow 
rates and outlet connection details (threaded end of 65 mm diameter with external BSP thread of 
pitch 5.08 mm) and key dimensions. 

Unless otherwise approved, the following specifications shall also apply; 

 The hydrant is to be CLOCKWISE CLOSING.  

 Gland packing not permitted, and seal rings shall be used complying to AS1646 
Elastomeric seals for waterworks purposes.  

 All exposed components shall be stainless steel Grade 316 complying with AS2837 
Wrought alloy steels – stainless steel bars and semi- finished products or 
equivalent ASTM grade or LG2 Gunmetal Brass to AS1565 Copper and copper 
alloys- ingots and castings, dezincification resistant AS 2345 Dezincification of 
copper alloys. 

 A drain boss or air release point on the hydrant outlet side is not required.  

 Body and Bonnet to be Ductile Iron to AS1831 Ductile cast iron and FBE coated to 
AS/NZS4158 Thermal bonded polymeric coating on valves and fittings for water 
industry purposes. 

 Inlet: Flanged end of DN100 to AS4087 Flanges for waterworks purposes 
universally drilled to AS2129 Table D, DN80/DN90. 

 Outlet screw end to be fitted with blank cap or plug, attached to the body with a 
suitable lug, S-hook & chain. 

2.13 Pressure Reducing Valves 

Pressure reducing valves (PRVs) shall comply with the requirements of AS5081 Hydraulically 
operated automatic control valves for waterworks purposes complying with the following 
minimum requirements: 

 The PRV shall reduce higher upstream pressure to lower preset downstream pressure 
regardless of fluctuating demand or varying upstream pressure. 

 Main Valve: The main valve shall be a center guided, diaphragm actuated globe valve of 
either oblique (Y) or angle pattern design. The body shall have a replaceable, raised, 
stainless steel seat ring. The valve shall have an unobstructed flow path, with no stem 
guides, bearings, or supporting ribs.  

 Body and cover: to be Ductile Iron to AS1831 Ductile cast iron. 

 Coating: thermal bonded polymeric coating or fusion bonded epoxy to AS/NZS4158 
Thermal bonded polymeric coating on valves and fittings for water industry purposes. 

 Flange: PRVs shall be supplied as flanged units with flanges drilled to AS4087Flanges for 
waterworks purposes PN16 minimum figure B5. 

 Fittings: either LG2 Gunmetal Brass to AS1565 Copper and copper alloys- ingots and 
castings, dezincification resistant AS2345 Dezincification of copper alloys or stainless steel 
Grade 304/316 complying with AS2837 Wrought alloy steels – stainless steel bars and 
semi- finished products. 

 Accessibility: All valve components shall be accessible and serviceable without removing the 
valve from the pipeline. 
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 Actuator: The actuator assembly shall be double chambered with an inherent separating 
partition between the lower surface of the diaphragm and the main valve. The entire 
actuator assembly (seal disk to top cover) shall be removable from the valve as an integral 
unit. The stainless steel valve shaft shall be center guided by a bearing in the separating 
partition. The replaceable radial seal disk shall include a resilient seal and shall be capable 
of accepting a V-Port Throttling Plug by bolting. 

 Control System: The control system shall consist of a 2-Way adjustable, direct acting, 
pressure reducing pilot valve, a needle valve, isolating cockvalves, and a filter. All fittings 
shall be forged brass or stainless steel. The assembled valve shall be hydraulically tested 
and factory adjusted to customer requirements.  

 Downstream Pressure Settings: The PRVs shall be capable of meeting the downstream 
pressures as specified in the drawings and schedules. 

 Factory Setting and Certification: All PRV units shall be factory set prior to shipping to the 
prescribed downstream pressures and come with appropriate certificates/proof of settings 
against individual serial numbers of the valves.  

 The assembled valve shall be hydraulically tested. 

2.14 Pressure Relieving Valves 

Quick acting pressure relieving valves (PReVs) shall comply with the requirements of AS5081 
Hydraulically operated automatic control valves for waterworks purposes complying with the 
following minimum requirements: 

 The Quick Pressure Relief Valve shall relieve excessive system pressure when this pressure 
rises above pre-set value. It shall immediately, accurately, and with high repeatability 
respond to system pressure rise by fully opening as well as provide smooth drip-tight 
closing. 

 Main Valve: The main valve shall be a center guided, diaphragm actuated globe valve of 
angle pattern design. The body shall have a replaceable, raised, stainless steel seat ring. The 
valve shall have an unobstructed flow path, with no stem guides, bearings, or supporting 
ribs.  

 Body and cover: to be Ductile Iron to AS1831 Ductile cast iron. 

 Coating: thermal bonded polymeric coating or fusion bonded epoxy to AS/NZS4158 
Thermal bonded polymeric coating on valves and fittings for water industry purposes. 

 Flange: PRVs shall be supplied as flanged units with flanges drilled to AS4087 Flanges for 
waterworks purposes PN16 figure B5. 

 Fittings: either LG2 Gunmetal Brass to AS1565 Copper and copper alloys- ingots and 
castings, dezincification resistant to AS2345 Dezincification of copper alloys or stainless 
steel Grade 304/316 complying with AS2837 Wrought alloy steels – stainless steel bars and 
semi- finished products. 

 Accessibility: All valve components shall be accessible and serviceable without removing the 
valve from the pipeline. 

 Actuator: The actuator assembly shall be double chambered with an inherent separating 
partition between the lower surface of the diaphragm and the main valve. The entire 
actuator assembly (seal disk to top cover) shall be removable from the valve as an integral 
unit. The stainless steel valve shaft shall be center guided by a bearing in the separating 
partition. The replaceable radial seal disk shall include a resilient seal and shall be capable 
of accepting a V-Port Throttling Plug by bolting. 
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 Control System: The control system shall consist of a 2-Way adjustable, direct acting, quick 
pressure relief pilot valve, a testing cock valve, and a filter. 

 The assembled valve shall be hydraulically tested. 

2.15 Reservoir Level Control Valves 

Float control valves shall comply with the requirements of AS5081 Hydraulically operated 
automatic control valves for waterworks purposes. 

Ball float valves are required for closing the water reservoirs inlets. Valves bodies shall be 
manufactured from materials suitable for the purpose. The lever shall be manufactured from non-
corroding cast iron, mild steel or stainless steel and the float shall be manufactured from tinned 
copper or a suitable plastic. The body and sealing shall be streamlined to avoid shock on the valve, 
wear and cavitation at all of the operating conditions of the valve and the pipe work immediately 
downstream. 

Valves for new steel storage tanks with a DN100 or DN150 inlet shall comply with the following or 
equivalent: 

 Cla-Val W-series DN100/150 flanged 90-degree angle valve with 

 CF1-C1 float, copper/bronze tube & fittings (model 8124-01). 

Unless otherwise approved, the following specifications shall also apply: 

 Threaded end connections shall comply with AS1722.2 Pipe threads of Whitworth form 
Part 2 Sealing pipe threads. 

 Flanged end connections shall be raised face and drilled to AS4087 Flanges for waterworks 
purposes PN16, figure B5 (or AS 2129 Table D) 

2.16 Domestic Water Meter Isolation Valves 

Domestic water meter isolation valves shall be full bore, ¼ turn dezincification resistant (DZR) brass 
ball valves, manufactured to AS4796 Water Supply – Metal-bodied and Plastic-bodied Ball Valves 
for Property Service Connection. 

All water meter valves shall have BSP female-female threaded ends with lever handles. 

Unless otherwise specified on the drawings, water meter valves shall not be lockable. 

Where a lockable water meter valve is specified on the drawings, the locking mechanism will slide 
over the stem nut to prevent removal or tampering with the stem. The lock mechanism will allow 
the insertion of a padlock of diameter matching SWA’s padlock system for service disconnections.  

2.17 Bulk Water Meters 

Water meters shall be manufactured to AS3565.1 Meters for Cold Potable Water, Part 1: 
Volumetric Chamber and Turbine Meters. 

Where the meter is required to measure a wide range of flows, meters shall be manufactured to 
AS 3565.2 Meters for Cold Potable Water Part 2: Combination Meters.   

Unless otherwise approved, the following specifications shall also apply; 

 All meters DN50 and above shall be fitted with an electronic output device (EOD) 

 Threaded end connections shall comply with AS 1722.2 Pipes threads of Whitworth form: 
Part 2 Sealing pipe threads. 
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 Flanged end connections shall comply with AS4087 Flanges for waterworks purposes, PN16, 
figure B5. 

2.18 Domestic Water Meters 

Domestic water meters shall be 15mm NB bronze body, concentric meters to the requirements of 
ISO 4064, BS 5728 Part 7 or OIML R49 with Class C measuring accuracy, providing maximum 
throughput with minimum headloss with a maximum working pressure of 12 bar. 

The meters shall be suitable for horizontal, inclined or vertical pipelines without loss of accuracy. 

The Register shall be sealed and waterproof using O-ring seals or similar. Gland or stuffing box seals 
will not be acceptable. 

The counter shall be an easily read seven (7) figure straight type recording to 0.1 cubic metres, 
accurate to ± 2% and fitted with a protective lid. The Register shall start recording at 4.0 litres per 
hour, and be capable of passing 4.5 cubic metres per hour with a maximum head loss of 0.1m. 

2.19 Tapping Bands for Service Connections 

Tapping bands shall comply with AS/NZS4793 Mechanical tapping bands for waterworks purposes 
with the following minimum requirements: 

 Tapping bands shall be full circle type suitable for use with the pipe material and class 
specified in the drawings and schedules. 

 Minimum working pressure: PN16. 

 Body: LG2 Gunmetal Brass to AS1565 Copper and copper alloys- ingots and castings, 
dezincification resistant AS2345 Dezincification of copper alloys. 

 Bolts: Stainless Steel Grade 316 complying with AS2837 Wrought alloy steels – stainless 
steel bars and semi - finished products for bolts and nuts and AS1449 Wrought alloy steels 
– stainless and heat resisting steel plate, sheet and strip for washers. 

 Seals: NBR complying with AS1646 Elastomeric seals for waterworks purposes. 

 Tapping bands for use with ductile iron pipework shall be internally lined to electrically 
insulate the band from the pipe. 

 Tapping bands shall be certified as complying with the requirements of AS4020 Products 
for use in contact with drinking water. 

2.20 Multi-fit Couplings (including Gibault Joints) 

Universal or multi-purpose couplings shall comply with AS/NZS4998 Bolted unrestrained 
mechanical couplings for waterworks purposes with the following minimum requirements: 

 Sleeve, end rings, flanges or clips: Ductile iron to AS1831 Ductile cast iron grade 400-15. 
End rings, flanges or clips may be provided in gunmetal brass to AS1565 Copper and copper 
alloys-ingots and castings grade C83600A. 

 Bolts, nuts and washers: Stainless Steel Grade 316 complying with AS2837 Wrought alloy 
steels – stainless steel bars and semi- finished products for bolts and nuts and AS1449 
Wrought alloy steels – stainless and heat resisting steel plate, sheet and strip for washers. 

 Joint seals: EPDM or NBR complying with AS1646 Elastomeric seals for waterworks 
purposes. 
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 Coatings: Ductile iron components to have thermal bonded polymeric coating to 
AS/NZS4158 Thermal bonded polymeric coating on valves and fittings for water industry 
purposes on internal and external surfaces. Coating on fastener threads to be 50-75 
microns thick. 

 Anti-galling: Stainless steel threads – molybdenum disulphide or Teflon dry film lubricant. 

 Couplings shall be certified as complying with the requirements of AS4020 Products for use 
in contact with drinking water. 

2.21 Stainless Steel Repair Clamps 

Stainless steel pipe clamps shall comply with AS4181 Stainless steel clamps for waterworks 
purposes with the following minimum requirements: 

 Clamps, studs, nuts and washers: stainless steel Grade 316 complying with AS2837 
Wrought alloy steels – stainless steel bars and semi- finished products or equivalent ASTM 
grade. 

 Clamp seal: Nitrile butadiene rubber (NBR) elastomeric gasket complying with AS1646 
Elastomeric seals for waterworks purposes. 

 Fastening system: bolts to AS/NZS1111 ISO metric hexagon commercial bolts and screws 
and nuts to AS/NZS1112 ISO metric hexagon nuts or nuts and bolts to AS/NZS1252 High 
strength steel bolts with associated nuts and washers for structural engineering. 

 Maximum operating pressure 16Bar. 

 Clamps shall be certified as complying with the requirements of AS4020 Products for use in 
contact with drinking water. 

Repair clamps shall be supplied as single, double or multi-part as follows: 

 DN40-DN200 Single part 

 DN225-DN450 Double part. 

 >DN450 Multi-part 

2.22 Marking Tape 

Marking tape (detectable and non-detectable) shall comply with AS2648.1 Underground marking 
tape Part 1 Non-detectable tape with the following minimum requirements: 

 Tape width shall be 100mm. 

 Tape for drinking water pipelines shall be coloured blue.  

 The height of message letters shall be 40mm. 

 For drinking water pipelines the printed message on the tape shall be “CAUTION WATER 
MAIN BURIED BELOW”. 

Detectable marking tape shall comply with the following additional minimum requirements: 

 The tape shall include a tracer wire. The wire shall be stainless steel Grade 316 or copper 
alloy designation 122. 

 The wire shall allow at least 25% elongation of the plastic tape before breakage of the wire. 
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2.23 Polythene Sleeving 

Polythene sleeving shall comply with AS3680 Polythene sleeving for ductile iron pipework with the 
following minimum requirements: 

 Sleeving shall be supplied in rolls with protective end flanges and perforated at intervals of 
6.1m. 

 Sleeving for pipes and fittings conveying drinking water shall be blue. 

 . 

 Sleeving shall be printed with one of the following messages in letters at least 40mm high 
corresponding to the sleeving colour and repeated at intervals such that the length of any 
unmarked pipe shall not exceed 1m: 

 For drinking water  “DRINKING WATER”. 

2.24 Pressure Gauge Assemblies 

Pressure gauge and stopcock assemblies shall meet the following minimum requirements: 

 Pressure gauges shall comply with AS1349 Bourdon tube pressure and vacuum gauges 
with the following minimum requirements: 

o Liquid filled (glycerin), shockproof.  
o Pressure Rated to 16Bar  
o Pressure display to 200metres.  
o Minimum dial diameter 63mm.  
o Direct mount bottom entry ¼ ” BSP female connection.  
o Case, stainless steel with DR resistant gunmetal brass wetted parts. 

 Stopcocks shall be metal-bodied ball valves complying with AS5830.1 In-line ball valves for 
use in plumbing water supply systems Part 1 metal bodied. Ball valves shall be ¼ ” with 
male-female connections for connection to a ¼ ” BSP male tapped ferrule and the pressure 
gauge (or female- female with suitable connection fittings). 

2.25 Sampling Taps and HoseCocks 

Sampling taps shall be a ½ “ BSP male inlet bibcock or bib tap with DR resistant brass body 
compliant with BS1010 Part 2with flameproof taper nozzle, complete with dust cap & chain for 
sampling potable drinking water. 

Hose cocks shall be a ¾ “ BSP male bib tap with DR resistant brass body compliant with BS1010 
Part 2 with ¾ “brass hose union. 

2.26 Manhole Covers and Frames 

Manhole covers and frames shall comply withAS3996 Access Covers and Frames and the following 
minimum requirements: 

 Size: as shown on the drawings and schedules. 

 Clear entry: all manhole covers and frames shall provide for a minimum clear entry of 900 x 
900 mm or 900 mm diameter. 

 Class: areas subject to vehicular access – Class D, all other areas - Class B. Class D covers 
shall be non-rocking. Covers for water supply applications shall be watertight. Covers shall 
not be lockable unless shown otherwise on the drawings and schedules. 

 Materials: Covers shall be manufactured from ductile cast iron conforming to AS1831 
Ductile cast iron/ISO 1083 grade 500/10 or cast iron to AS1830 Grey Cast Iron. 
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 Skid resistance: Surface of cover is to be finished with a non-skid pattern raised 5 mm 
minimum. 

 Protective coating: bituminous coating in accordance with Clause 2.7.1 of AS3996 Access 
Covers and Frames or with AS/NZS3750.4 Paints for steel structures Part 4 Bituminous 
paints applied to all non-sealing and non-threaded surfaces of the cover and frame. Sealing 
and threaded surfaces shall not be coated.  

 Covers may be single of multi-part as shown on the drawings and schedules. 

 Solid covers are preferred.  

 Where concrete filled covers are required to meet the specified size requirements, then 
structural infill procedures in accordance with Appendix G of AS3996 Access Covers and 
Frames must be supplied with each delivery. 

2.27 Surface Boxes for Underground Fire Hydrants 

Unless otherwise approved, the following specifications shall apply: 

 “FH” in capital letters cast-in to the centre of the cover with minimum lettering height of 
80mm 

 Rectangular 380mm x 230mm clear opening 

 Material – Ductile cast iron grade AS 1831 Ductile cast iron/700 or Cast iron to AS 1830 
Cast iron 

 Coating: Bitumen to AS/NZS3750.4 Paints for steel structures Part 4 Bituminous paints 

 Loading – Heavy Duty to AS3996 Access Covers and Grates, Class D 

 Surface of cover is to be finished with a non-skid pattern raised 5mm 

2.28 Surface Boxes for Underground Valves 

Unless otherwise approved, the following specifications shall also apply: 

 “SV” in capital letters cast-in to the centre of the cover with minimum lettering height of 
75mm 

 Rectangular 380mm x 200mm clear opening 

 Material – Ductile cast iron grade AS 1831 Ductile cast iron/700 or Cast iron to AS 1830 
Cast iron 

 Coating: Bitumen to AS/NZS3750.4 Paints for steel structures Part 4 Bituminous paints 

 Vehicle Loading – Heavy Duty to AS3996 Access Covers and Grates, Class D 

 Surface of cover is to be finished with a non-skid pattern raised 5mm 

2.29 Chain Link Fencing and Gates 

Chain link fences and gates (including posts, rails, chain link mesh and wires) shall comply with 
AS1725 Chain link fabric security fences and gates with the following minimum requirements: 

 Chain link fences and gates shall generally comply with the requirements of Standard 
Drawing W-026 except where varied by the contract specifications. 

 All materials shall be heavy duty galvanised (W10Z). Alternatively, all materials may be 
black polyvinyl (PVC) coated, if specified by the contract. 

 Standard duty galvanised materials are not acceptable as they do not comply with AS1725 
Chain-link fabric security fencing and gates. 

 Security fences shall be a minimum of 2100mm high plus a minimum 3-strand barbwire 
extension, 450mm high. 

 Chain link mesh shall comply with the following: 
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 Standard diamond pitch  50mm. 
 Wire    2.5mm. 
 Selvedge   Knuckle-Knuckle (KK). 

 Support cabling: 3.15mm diameter. 

 Tie wire:  1.57mm diameter (for tying mesh to support cables). 

 Netting clips  19mm x 2.20mm (alternative to tie wire). 

 Lacing wire:  2.00mm diameter (for tying mesh to posts and rails). 

 Barbed wire:   1.57mm high tensile, long-life (OnesteelZalcote or similar). 

2.30 Pumps 

2.30.1 Small Booster Pumps 
Smaller Booster pump stations shall have multistage pumps (with 100% standby capacity) with 
control panel, pipe work, surge protection and fittings constructed as a compact unit and mounted 
on a base frame. 

2.30.2 Submersible Bore Pumps 
Submersible Bore Pumps will be individually specified in the tender documents. All pump proposals 
shall comply with these specifications, and are subject to approval by the Manager, Technical 
Division. 



Engineering Standards (Water) 
Part 4: Construction Standards 

Issue: June 2014, Final 

 

1-1 

 

 

 
 
 

SAMOA WATER AUTHORITY 
 

ENGINEERING STANDARDS 
(Water) 

 
 
 
 

PART 4 
CONSTRUCTION STANDARDS 

June 2014 



Engineering Standards (Water) 
Part 4: Construction Standards 

Issue: June 2014, Final 

 

1-2 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Engineering Standards (Water) 

Part 4: Construction Standards  Issue: June 2014 

REV AMENDMENT DATE APPROVED 

BY: 

SIGNED 

0 Final 23/06/13   

     

     

     

     

     



Engineering Standards (Water) 
Part 4: Construction Standards 

Issue: June 2014, Final 

 

1-3 

 

Table of Contents 
 
1 GENERAL ....................................................................................................................................... 1-6 

1.1 SCOPE ................................................................................................................................... 1-6 
1.2 INTERPRETATION.................................................................................................................. 1-6 

2 QUALITY ........................................................................................................................................ 2-8 
2.1 QUALITY ASSURANCE ........................................................................................................... 2-8 

2.1.1 Quality Management Plan ............................................................................................ 2-8 
2.1.2 Method Statement/Methodology................................................................................ 2-8 
2.1.3 Inspection and Test Plans ............................................................................................. 2-8 
2.1.4 Quality Tests ................................................................................................................. 2-9 
2.1.5 Quality Audits ............................................................................................................... 2-9 
2.1.6 Quality Records ............................................................................................................ 2-9 
2.1.7 Inspection ................................................................................................................... 2-10 

2.2 PERSONNEL QUALIFICATIONS ............................................................................................ 2-10 
3 GENERAL CONSTRUCTION .......................................................................................................... 3-11 

3.1 GENERAL ............................................................................................................................. 3-11 
3.2 ORDER OF CONSTRUCTION, TESTING AND COMMISSIONING ........................................... 3-11 
3.3 CONTRACT INTERFACES ..................................................................................................... 3-11 
3.4 CUSTOMER FOCUS ............................................................................................................. 3-11 

3.4.1 General ....................................................................................................................... 3-11 
3.4.2 Resolution of complaints ............................................................................................ 3-12 

3.5 PROTECTION OF PEOPLE, PROPERTY AND ENVIRONMENT ............................................... 3-12 
3.5.1 Safety of people ......................................................................................................... 3-12 
3.5.2 Protection of other services ....................................................................................... 3-12 
3.5.3 Disused / redundant water mains .............................................................................. 3-13 
3.5.4 Road reserves or other thoroughfares ....................................................................... 3-13 
3.5.5 Private and public properties ..................................................................................... 3-14 
3.5.6 Protection of the environment. ................................................................................. 3-15 

3.6 AFFECTED PARTY NOTIFICATIONS ...................................................................................... 3-16 
3.7 SURVEY MARKS .................................................................................................................. 3-16 
3.8 LATENT CONDITIONS .......................................................................................................... 3-17 

4 PRODUCTS AND MATERIALS ...................................................................................................... 4-18 
4.1 AUTHORISED PRODUCTS AND MATERIALS ........................................................................ 4-18 
4.2 REJECTED PRODUCTS AND MATERIALS .............................................................................. 4-18 
4.3 TRANSPORT, HANDLING, STORAGE OF PRODUCT AND MATERIALS. ................................ 4-18 
4.4 DELIVERY INSPECTION OF PRODUCTS AND MATERIALS. ................................................... 4-18 
4.5 CONCRETE WORKS ............................................................................................................. 4-19 

4.5.1 Delivery....................................................................................................................... 4-19 
4.5.2 Transportation of concrete ........................................................................................ 4-19 
4.5.3 Formwork ................................................................................................................... 4-19 
4.5.4 Reinforcement ............................................................................................................ 4-20 
4.5.5 Placement ................................................................................................................... 4-20 
4.5.6 Slump .......................................................................................................................... 4-20 
4.5.7 Compaction ................................................................................................................ 4-20 
4.5.8 Stripping ..................................................................................................................... 4-20 
4.5.9 Curing ......................................................................................................................... 4-21 
4.5.10 Repair of blemishes .................................................................................................... 4-21 

4.6 SUPPLY OF WATER TO THE WORKS.................................................................................... 4-21 
4.7 ON-SITE STOCKPILES ........................................................................................................... 4-21 



Engineering Standards (Water) 
Part 4: Construction Standards 

Issue: June 2014, Final 

 

1-4 

 

5 EXCAVATION ............................................................................................................................... 5-22 
5.1 SAFETY ................................................................................................................................ 5-22 
5.2 LIMITS OF EXCAVATION ..................................................................................................... 5-22 
5.3 EXCAVATION ACROSS IMPROVED SURFACES .................................................................... 5-22 
5.4 BLASTING ............................................................................................................................ 5-22 
5.5 SUPPORT OF EXCAVATIONS ............................................................................................... 5-23 
5.6 DRAINAGE AND DEWATERING ........................................................................................... 5-23 
5.7 FOUNDATIONS AND FOUNDATION STABILISATION ........................................................... 5-23 
5.8 SURPLUS EXCAVATED MATERIAL ....................................................................................... 5-23 

6 INSTALLATION OF PIPE SYSTEMS ............................................................................................... 6-25 
6.1 GENERAL ............................................................................................................................. 6-25 

6.1.1 PVC Pipelines .............................................................................................................. 6-25 
6.1.2 DICL Pipelines ............................................................................................................. 6-25 
6.1.3 Polyethylene Pipelines ............................................................................................... 6-25 
6.1.4 Galvanised Steel Pipelines .......................................................................................... 6-25 

6.2 EMBEDMENT MATERIALS .................................................................................................. 6-25 
6.2.1 General ....................................................................................................................... 6-25 
6.2.2 Sand ............................................................................................................................ 6-26 
6.2.3 Granular Material ....................................................................................................... 6-26 
6.2.4 Heavy Gravel Bedding ................................................................................................ 6-27 
6.2.5 Embedment Compaction Requirements .................................................................... 6-27 

6.3 BEDDING UNDERLAY FOR PIPES ......................................................................................... 6-28 
6.3.1 Trench Floor Preparation ........................................................................................... 6-28 
6.3.2 Placement of Bedding ................................................................................................ 6-29 

6.4 PIPE LAYING AND JOINTING ............................................................................................... 6-29 
6.4.1 General ....................................................................................................................... 6-29 
6.4.2 Cleaning, inspection and joint preparation ................................................................ 6-29 
6.4.3 Laying.......................................................................................................................... 6-29 
6.4.4 Horizontal and Vertical Deflections Of Pipes ............................................................. 6-30 
6.4.5 Separation of Crossing Pipelines ................................................................................ 6-30 
6.4.6 Flotation Control ........................................................................................................ 6-30 
6.4.7 Thrust and Anchor Blocks and Restrained Joints ....................................................... 6-30 
6.4.8 Property Services and Water Meters ......................................................................... 6-31 
6.4.9 Corrosion Protection of Ductile Iron .......................................................................... 6-31 
6.4.10 Marking Tapes ............................................................................................................ 6-31 
6.4.11 Valves, Hydrants and Surface Fittings ........................................................................ 6-31 
6.4.12 Washouts .................................................................................................................... 6-31 
6.4.13 Marker Posts .............................................................................................................. 6-32 
6.4.14 Flanged Joints ............................................................................................................. 6-32 
6.4.15 Welding Of Steel Water Mains ................................................................................... 6-32 

6.5 PIPE EMBEDMENT AND SUPPORT ...................................................................................... 6-32 
6.5.1 General ....................................................................................................................... 6-32 
6.5.2 Methods ..................................................................................................................... 6-32 
6.5.3 Concrete Embedment and Encasement ..................................................................... 6-33 

6.6 FILL ...................................................................................................................................... 6-33 
6.6.1 Placement ................................................................................................................... 6-33 
6.6.2 Material Requirements .............................................................................................. 6-33 
6.6.3 Compaction of Trench Fill .......................................................................................... 6-34 
6.6.4 Embankment Fill ......................................................................................................... 6-34 

6.7 SWABBING .......................................................................................................................... 6-34 



Engineering Standards (Water) 
Part 4: Construction Standards 

Issue: June 2014, Final 

 

1-5 

 

6.7.1 General ....................................................................................................................... 6-34 
6.7.2 Swabs.......................................................................................................................... 6-35 
6.7.3 Swabbing Procedure .................................................................................................. 6-36 

7 ACCEPTANCE TESTING ................................................................................................................ 7-37 
7.1 GENERAL ............................................................................................................................. 7-37 
7.2 VISUAL INSPECTION............................................................................................................ 7-37 
7.3 PRESSURE TESTING ............................................................................................................. 7-37 

7.3.1 General ....................................................................................................................... 7-37 
7.3.2 System test pressure .................................................................................................. 7-38 
7.3.3 Maximum allowable loss ............................................................................................ 7-38 
7.3.4 Test procedure ........................................................................................................... 7-38 
7.3.5 Satisfactory Pressure Test .......................................................................................... 7-39 

8 DISINFECTION ............................................................................................................................. 8-39 
8.1 GENERAL ............................................................................................................................. 8-39 

9 TOLERANCES ON AS-CONSTRUCTED WORK ............................................................................... 9-41 
9.1 GENERAL ............................................................................................................................. 9-41 
9.2 HORIZONTAL TOLERANCES ................................................................................................ 9-41 
9.3 VERTICAL TOLERANCES ...................................................................................................... 9-41 

9.3.1 Water mains, property connections and structures .................................................. 9-41 
9.3.2 Vertical (“plumb”) ...................................................................................................... 9-41 

9.4 TOLERANCES ON FINISHED SURFACE STRUCTURES AND FITTINGS ................................... 9-41 
9.5 CAST IN-SITU CONCRETE STRUCTURES AND SLABS ........................................................... 9-42 

10 CONNECTIONS TO EXISTING WATER MAINS ........................................................................ 10-43 
10.1 GENERAL ........................................................................................................................... 10-43 
10.2 UNDER PRESSURE CONNECTIONS .................................................................................... 10-43 
10.3 INSERTED TEE CONNECTIONS .......................................................................................... 10-44 

11 REINSTATEMENT .................................................................................................................. 11-45 
11.1 GENERAL ........................................................................................................................... 11-45 
11.2 PAVEMENTS ..................................................................................................................... 11-45 
11.3 LAWNS .............................................................................................................................. 11-45 
11.4 GRASS VERGES.................................................................................................................. 11-46 
11.5 BUSHLAND ........................................................................................................................ 11-46 
11.6 PROVISION FOR SETTLEMENT .......................................................................................... 11-46 
11.7 MAINTENANCE OF RESTORED SURFACES ........................................................................ 11-46 

12 WORK AS CONSTRUCTED DETAILS ....................................................................................... 12-47 



Engineering Standards (Water) 
Part 4: Construction Standards 

Issue: June 2014, Final 

 

1-6 

 

 

1 GENERAL  

 

1.1 SCOPE 

Part 4, "Construction" details default requirements for the construction of water mains and 
associated components and structures. 

This document should be read in conjunction with other relevant sections from SWAES 
(Water), development agreements, specific project contract documents, general conditions 
of contract and shall comply with the latest version of NZS 3910 Conditions of Contract for 
Building and Civil Construction and other documents nominated by the SWA. 

Unless specifically stated otherwise, construction of the water mains includes all functions 
described in this Part and the provision of any minor materials and services, which are not 
described but are reasonable necessary to produce a fully functional water supply and 
reticulation system. 

1.2 INTERPRETATION 

For the purposes of this Part, except where otherwise shown: 

“Authorised” means acceptable to, authorised by or approved by the SWA or Owner 
or Regulator. 

 “Contractor” means the individual, corporation or legal entity including any c
 ontractors and sub-contractors that is accountable at law for delivery of Works under 
 a specific contract or development agreement. 

“Design Drawings” means plans and drawings required for the construction of the 
water supply transfer, distribution or reticulation systems and showing the locality 
including roads and water main details, the site plan including lots, boundaries, 
roads, proposed and existing water mains, proposed property services, sewers, 
drains, watercourses, site contours, proposed aqueducts, proposed boreholes, a level 
schedule or longitudinal elevation if the water main is to be constructed prior to road 
or drainage construction and construction details.  Supplementary information may 
include proposed buildings, existing services and groundwater and watercourse 
levels. The Designer may nominate Standard Drawings or parts thereof as Design 
Drawings for the purposes of the project. 

“Improvements” are deemed to include but not be limited to pavements, shrubs, 
gardens, retaining walls, fences and all other structures. 

“Owner” means the legal identity who is the owner of the asset and/or who has 
responsibility for the asset. 

“Part” means the Samoa Water Authority Engineering Standards (SWAES) Part 4: 
Construction Standards. 

“Purchase Specification” means the SWA Purchase Specification detailing the 
requirements for the supply of a project or material. 
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“Regulator” means a Regulator who has the power to enforce Regulations related to 
the activities and responsibilities of the Samoan government.  It applies to 
environmental management and protection, occupational health and safety and the 
like. 

“Specification” means the Specification detailing the work involved in the particular 
project in hand. 

“Specified” means as specified in the Specification, Design Drawings, Purchase 
Specifications and/or by the Engineer. 

“Standard Drawings” means the SWAES Part 5:  Standard Drawings. 

“Engineer” means the individual appointed by the Employer as an independent 
arbiter of contract directions, issues, claims and variations, as defined by NZS 3910 
Conditions of Contract for Building and Civil Construction. 

“Tester” means an individual, corporation or legal entity for the relevant classes of 
tests and that is accountable at law for delivery of testing services under a specific 
contract with the Contractor. 

“SWA” means the Samoa Water Authority. 

“Works” means all those Works being water mains, valves, hydrants and accessories 
and shall include valve chambers and storage facilities as shown on the Design 
Drawings an includes any part or parts of the Works. 

Specific requirements, including those in the Specification and Design Drawings, shall take 
precedence over general requirements. 

 



Engineering Standards (Water) 
Part 4: Construction Standards 

Issue: June 2014, Final 

 

1-8 

 

2 QUALITY 

2.1 QUALITY ASSURANCE 

The SWA is responsible for specifying quality assurance of construction activities and 
personnel qualifications.  Unless otherwise specified, the requirements of this section apply. 

2.1.1 Quality Management Plan 

The Contractor shall plan, establish, document and maintain a quality system that conforms 
to the requirements of the contract and shall provide the Engineer with access to the 
Contractor’s systems for monitoring and quality auditing.  The Quality Management Plan 
proposed by the Contractor shall be used as an aid to achieve compliance with the 
requirements of the contract and to document such compliance. 

If the Contractor discovers material or work that is not in accordance with the contract, the 
Contractor shall promptly notify the Engineer.  If the Contractor proposes any non-
conforming materials or work which is at variance with the requirements of the contract, the 
proposal shall be submitted in writing to the Engineer whose decision on the proposal shall 
be obtained in writing before the non-conforming material or work is covered up and/or 
incorporated into the Works, or is the subject of any other disposition. 

2.1.2 Method Statement/Methodology 

A project method statement/methodology details how the construction project will be managed.  
The requirements for a method statement/methodology vary between projects depending on the 
size of the project etc.  Specific requirements for a method statement/methodology are usually 
defined in the tender documents however it may detail the following where relevant: project 
objective, management structure and personnel, the quality assurance system used, the traffic 
management system, the environmental management plan, the inspection and test plans, the 
project budget and construction schedule (including inspection and test plans).   

The Contractor's Method Statement/Methodology shall conform to the Technical 
Specifications outlined in the Employer's Tender Document. 

Should there be any discrepancies between the two, The Technical Specifications in the Employer's 
Tender Document shall take precedence.  

2.1.3 Inspection and Test Plans 

An inspection and test plan (ITP) i details the timing and responsibilities for carrying out compliance 
inspections and tests during construction.  For example, the ITP might identify which concrete pours 
will be tested, at what stage in the construction program, and who will carry out the tests.  It might 
also highlight which tests must be approved before construction can proceed.  Specific requirements 
vary for each project and are usually defined in the tender documents. 

The Contractor shall submit inspection and test plans (ITPs), on its own or as part of a Quality 
Management Plan as outlined in SSWS to the Engineer for verification before commencing 
work.  The ITPs shall include where applicable, observations, measurements or tests at the 
Contractor’s facilities. 
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2.1.4 Quality Tests 

The Contractor shall be responsible for the quality of all products, processes and services 
under the contract, and unless otherwise specified, shall provide all tests required to 
demonstrate conformance of all products, processes and services to the technical 
requirements of the contract. 

Unless otherwise agreed by the Engineer, all laboratory tests and field tests undertaken by 
the Contractor shall be performed by an approved and recognised authority for the class of 
tests being undertaken. 

2.1.5 Quality Audits 

The Engineer may nominate selected times and hold points at which quality compliance 
audits may be conducted within the contract period. The Engineer shall be entitled to carry 
out the second or third party audits of the Contractor’s quality system by: 

a) Reviewing Contractor’s conformance to the project management plan; and  

b) Reviewing and verifying of the Contractor’s quality procedures and work instructions and 
documentary evidence of compliance with technical requirements of the contract. 

2.1.6 Quality Records 

The Contractor shall maintain records clearly identifying the source of materials and 
equipment, the supplier’s declaration of conformity, the design drawings used for the 
construction of the works and all test results.   

Quality records shall be stored and maintained such that they are readily retrievable in 
facilities that provide a suitable environment to minimise deterioration or damage, and to 
prevent loss.  Quality records shall be available for evaluation by the Engineer during the 
period of the Contract and shall include all pertinent Contractor and third party records. 

The Contractor shall retain quality records for two (2) years from the date of practical 
completion of the Works. 

The Contractor shall maintain records in two categories: 

a) Test records, which shall comprise all working sheets and summaries associated with 
testing in accordance with the Inspection and Test Plans. 

b) Project quality records, which shall include, but not be limited to site meeting minutes, 
technical reviews, minutes of meetings between Engineer and Contractor and other 
relevant documentation. 

The Contractor shall submit to the Engineer quality records as evidence that the work has 
complied with the specified quality requirements.  If unsatisfactory, the records shall be 
submitted within twenty-four (24) hours of creation or receipt. 

Within three (3) months of the date of practical completion the Contractor shall make 
available a register of all quality records required to be held under the contract.  The 
Contractor shall supply copies of all quality records or parts thereof as required by the 
Engineer. 



Engineering Standards (Water) 
Part 4: Construction Standards 

Issue: June 2014, Final 

 

1-10 

 

2.1.7 Inspection 

The Engineer shall be given access in conjunction with or through the Contractor to all 
laboratories and other facilities used for quality control tests to verify that specified 
requirements are being met. 

2.2 PERSONNEL QUALIFICATIONS 

Supervision of the handling, laying, jointing, trench filling and testing of all water mains, 
construction and testing of associated structures and installation of appurtenances shall be 
carried out by acceptably qualified and/or accredited personnel. 

Personnel shall hold minimum qualifications or specialist accreditation appropriate for the 
work undertaken. 
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3 GENERAL CONSTRUCTION 

3.1 GENERAL 

Construct the water supply transfer, distribution and reticulation Works to the lines, levels, 
grades and in the locations using the materials and methods as specified. 

If insufficient detail or instruction is provided in the Design Drawings or Specification, obtain 
instruction from the Engineer prior to commencement. 

Use only the types, materials, sizes, lengths, classes, jointing methods and corrosion 
protection systems for the pipes, fittings and maintenance structures as specified.  Use only 
manufacturers’ products and product range authorised by the SWA. 

Keep on site at all times a copy of the Specification, all relevant Design Drawings, Standard 
Drawings and Purchase Specifications and the SWA’s manual or catalogue or listing of 
authorised products and materials. 

3.2 ORDER OF CONSTRUCTION, TESTING AND COMMISSIONING 

Undertake and complete all Works in accordance with the following process: 

a) Install all Works in accordance with the Design Drawings and the Specification. 

b) Clean main(s) by either swabbing and flushing, air scouring or high velocity flushing. 

c) Conduct acceptance testing 

d) Disinfect the main(s) and conduct acceptance testing. 

e) Connect the main(s) 

f) Charge and commission the new main(s). 

3.3 CONTRACT INTERFACES 

The Contract Interfaces shall be as indicated on the Design Drawings and/or Specification.  If 
in doubt, obtain clarification from the Engineer.  Where the Contractor is required to connect 
or fit to existing infrastructure provided by SWA, check all relevant measurements on site, 
notwithstanding the dimensions shown on the Design Drawings, and adjust work to fit as 
required.  The Contractor shall not be entitled to any claim for loss or damage directly or 
indirectly due to its failure to take such measurements. 

3.4 CUSTOMER FOCUS 

3.4.1 General 

Ensure that the execution of the Works complies with the SWA’s requirements for customer 
service. 

Fully brief all affected customers and property owners about the impact of the Works on 
buildings, garden features, trees and vegetation, noise levels, out of hours work, traffic 
restrictions, etc before commencing work. 
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Keep documented evidence of contact details with all affected customers. 

It is the aim of the SWA to achieve a high level of customer understanding and co-operation 
in the construction process. 

3.4.2 Resolution of complaints 

Establish a single point of contact for all customer queries and complaints relating to the 
Works being executed. 

Resolve enquiries and complaints promptly, sensitively and in accordance with the SWA’s 
requirements for customer service. 

Keep the Engineer informed and fully briefed of any contentious issues raised about the 
Works. 

 

3.5 PROTECTION OF PEOPLE, PROPERTY AND ENVIRONMENT  

3.5.1 Safety of people 

Protect the safety of all employees and people on or adjacent to the Works in accordance 
with the relevant legislation, statutory requirements, regulations and codes of practice, 
including the Water Act 2003. 

All people on the site shall wear the appropriate safety apparel. 

Comply with the relevant power authority requirements when operating near overhead 
power lines.  Provide an observer when working below or within 6 m of power lines to advise 
on proximity.  Maintain a clearance of at least 3 m at all times between plant and power line. 

Store or leave unattended equipment, tools and materials in a condition that minimises 
hazards. 

3.5.2 Protection of other services 

Implement special precautions where excavations are to be undertaken near any other 
services including petroleum pipelines, gas pipelines, overhead and buried electricity and 
communication cables, drains, sewers and water mains.  For these assets and any other 
services: 

a) Obtain all relevant permits from service utilities and comply with requirements of each 
permit. 

b) Comply with the notification requirements and construction conditions as specified. 

c) Prove the location of all underground services e.g. by potholing. 

d) Take special care to ensure that other services are protected in accordance with the 
conditions specified by the service Owner. 

e) As appropriate for critical service, arrange for a representative from the service Owner to 
be present, unless the service Owner directs otherwise. 
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f) Arrange for isolation and subsequent restoration of any service that needs to be 
removed from service while the Works are in progress. 

g) Adopt an appropriate method for exposing and protecting the service from damage if 
the service is to be exposed. Industry practice is generally to hand dig and locate 
underground services prior to machine digging.   

h) Immediately notify the owner or responsible authority of any damage or interference to 
any service, structure or property. 

If a service is damaged during construction, arrange or perform repair to the satisfaction 
of the Owner.  Obtain from the Owner, a certificate stating that the repair has been 
carried out to the satisfaction. 

If the Owner cannot be located within a reasonable time, report the damage to the 
Engineer, and arrange or perform repair to an approved standard.  Do not backfill, cover 
up or make the repair inaccessible prior to obtaining authorisation from the Engineer. 

i) Notify the Engineer of any interference to the Works caused by an existing service and 
the proposed action. 

3.5.3 Disused / redundant water mains 

Take action regarding disused water mains e.g. removal if come across while trenching or 
capping at points of disconnection and removing surface fittings as approved by Manager, 
Technical Division.  

3.5.4 Road reserves or other thoroughfares 

Treatment of pavements and other surfaces 

Any pavement or surface of any road, driveway, footway, nature strip, median strip, kerbing, 
channelling or any other thoroughfare disturbed as a result of the Works, shall be: 

a) Continuously maintained as far as practicable, for the duration of the Works. 

b) Restored to its original surface and material condition and to the satisfaction of the 
Owner. 

Restore the surface of unpaved streets before they are reopened to traffic. 

Restore the surface of any excavation in a sealed road, footway or other pavement or 
provide a temporary bituminous seal before being reopening it to the public. 

Traffic Management 

Where advised otherwise by the SWA, prepare a traffic management system for traffic 
diversion and control in accordance with the requirements of the Land and Transport 
Authority, and Ministry of Works, Transport and Infrastructure guidelines on Traffic 
Management.  The system shall provide for the access requirements for all developed 
properties, and include proposals for continued access to these properties.   

Construction within any public road will generally not be permitted until the traffic 
management system has been authorised by the relevant road Owner. 
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Ensure all personnel working on or adjacent to roadways wear safety vests and are suitably 
trained in traffic management. 

Adhere to traffic management  practices as follows: 

a) Provide a flagman, temporary traffic lights and /or protection by hurdles, barricades or 
safety cones where traffic is restricted or roads closed. 

b) Place detour and warning signs or devices on the hurdles or barricades, in accordance 
with the responsible road authority signage code of practice. 

c) As appropriate, notify the relevant road Owner, traffic authority, police, fire services, 
ambulance services, bus companies, and any other service whose operations may be 
affected by the change to the regular traffic flow pattern in the vicinity of the Works. 

d) Provide and alternative means of access to all rights of way, buildings and property 
where the Works disrupt access. 

e) Ensure that pedestrians are kept clear of the work area and are provided with safe 
alternative means of passing the Works. 

f) Complete any work involving the opening of street pavements without delay. 

The Traffic Management Plan shall be submitted either on its own or as part of the Safety 
Plan as specified in the SSWS. 

Cleanliness of roads, paths, accesses and drainage paths 

Keep the surface of all roads, footways, drainage paths and any access through public and 
private lands clear of any build-up of debris such as clay, sand and the like, resulting from 
plant used on the site.   

Storage of products, materials and equipment 

Store all products, materials, equipment and excavated material in accordance with the 
requirements of the relevant storage site Owner. 

Obstruction of street drainage 

Protect all drains, channels or gutters from any obstruction using silt traps, sediment control 
and other means as appropriate. 

3.5.5 Private and public properties 

Where work is carried out in private property or lands owned by other authorities, whether 
in an easement, reserve or otherwise: 

a) As far as practicable confine operations to easements or reserves.  If there are no 
easements or reserves, or the area of the easement or reserve is inadequate, confine 
operations to an area agreed upon with the Owner. 

b) Comply with the SWA requirements for resolution of any dispute associated with access 
or entry rights to the Works. 

c) Minimise damage to existing vegetation and improvements. 
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d) Obtain the Owner’s written permission for storage of materials, equipment or excavated 
material for Works on any of Owner’s land. 

e) Replace damaged conduits with the same, or agree equivalent, material and authorised 
connectors.  Repair and/or replace all property and environmental damage caused by 
the Works. 

f) Remove all facilities for the Works from the site within the time frame specified or 
agreed. 

g) Restore all services, drains, fences, structures, surfaces and improvements affected by 
the Works to the original surface and condition to the satisfaction of the Owner, and 
within the time frame specified or agreed. 

3.5.6 Protection of the environment. 

General 

Take all necessary measures to protect the environment and heritage areas in accordance 
with current environmental protection legislation.  Water supply construction projects 
should pay particular attention to the following elements of environmental protection. 

Collection and disposal of wastes 

Provide, operate and maintain adequate facilities for the collection, transportation and 
disposal of liquid wastes including portable toilet wastes, fuels, lubricants, oils and greases. 

On no account allow any untreated liquid waste to discharge to the ground surface of the 
site or into any drain or open area.  Ensure that no contamination of the soil occurs and that 
all sludge and solid material is removed and disposed of safely and lawfully. 

On Works completion, completely remove all the storage and treatment facilities. 

If soil pollution occurs, remove all contaminated material from the site and dispose of in 
accordance with the requirements of the SWA and relevant Regulators. 

Protection of adjacent lands and vegetation 

Confine all operations associated with the construction Works to the designated Works area 
either within roadway reserves or enclosed by temporary and existing fences. 

Fence all area stockpile areas. 

Make every attempt to minimise impact of the Works on adjacent areas and cooperate with 
the owners / occupiers of adjacent land to minimise inconvenience. 

Protect trees, shrubs and grasses outside the Works area by appropriate site management 
and fencing. 

Only remove or trim trees and shrubs if essential for the Works.  

Do not remove trees and shrubs on or adjacent to the Works without obtaining prior written 
permission from the Owner and replace as required / agreed. 

Suitably dispose of all debris from the cutting, pruning, lopping of trees and shrubs, including 
removing trunks and roots. 
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Control of Water pollution 

Carry out the works to ensure: 

a) Measures are taken to minimise erosion and to trap sediment in any water leaving the 
site. 

b) Access locations to the worksite are clearly defined. 

c) Location of stockpiles of excavated materials, fill and other erodable materials are clearly 
defined. 

d) Construction and rehabilitation activities minimise erosion and sediment transport. 

e) Procedures are in place to trap and dispose of excess water during testing, disinfection 
and swabbing of the completed Works. 

Implement the requirements and comply with all applicable Samoan regulations. 

Control of noise and atmospheric pollution 

Comply with relevant Regulator requirements for mitigating noise and atmospheric 
pollution. 

Operate all plant and construction equipment such that it does not cause undue noise and 
atmospheric pollution. 

Fit compressors, air tools, generators and other plant as necessary with appropriate 
silencers. 

Take all necessary measures to prevent dust generation on the site and in particular its 
spread to adjacent areas.  Preventative measures shall include, but not be limited to, regular 
watering of the Works area and the access tracks and roads. 

3.6 AFFECTED PARTY NOTIFICATIONS 

Ensure that all owners and residents of property directly an indirectly affected by the Works 
are notified in writing of the proposed Works before their commencement. 

Notify commencement of Works to the Engineer.  The period of notice shall comply with the 
relevant notification requirement specified in the contract or by the SWA. 

Comply with the notification requirements of all affected, services and other owners having 
care, management or control over streets, services and/or property affected by the Works 

Retain copies of all notices for audit purposes. 

3.7 SURVEY MARKS 

Maintain all national survey marks in their correct position. 

When such survey marks are disturbed, re-establish or reinstate the marks to the 
requirement of the relevant Regulator. 
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3.8 LATENT CONDITIONS 

Obtain instruction from the Engineer regarding latent site conditions and obstacles that 
impact on the project, such as: 

a) Where mains cannot be laid to achieve the minimum specified cover over the top of the 
pipe barrel. 

b) Poor ground conditions 

c) A building approval that has been given to construct a structure over the water main. 

d) Disuse pipelines. 

e) Cultural and/or natural heritage items. 
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4 PRODUCTS AND MATERIALS 

4.1 AUTHORISED PRODUCTS AND MATERIALS 

Use only products and materials authorised by the SWA. Suppliers of products are to provide 
written evidence that all products and materials supplied comply with the nominated 
Purchase Specifications. 

(Note: The Specification writer shall insert the relevant materials specifications from SWAES Part 3 in this 
section and add additional materials or details as required, e.g.  specific pump model, or PRV model etc) 

4.2 REJECTED PRODUCTS AND MATERIALS 

Reject any damaged or defective product or material or part thereof. Do not use any rejected 
product or material in the Works. 

Place rejected product or materials in a separate area and remove them from the site at 
earliest opportunity. 

4.3 TRANSPORT, HANDLING, STORAGE OF PRODUCT AND MATERIALS. 

Transport, handle and store all products and materials in accordance with the 
manufacturers’ recommendations and in a manner that prevents damage or deterioration or 
excessive distortion. 

Pay particular attention to the protection of product and material coatings and linings and 
those surfaces that will be in contact with drinking water. 

Stack all pipe in a manner that minimises pipe ovalisation. 

Do not store plastic pipe and fittings and plastic coated pipe and fittings near generators or 
other heat emitting equipment. 

Store rubber sealing rings, lip seals and gaskets away from sunlight and in an unstrained 
condition. 

Do not store PVC or non-black PE pipe and fittings uncovered in direct sunlight for more than 
twelve (12) months.  If storage periods are likely to exceed twelve (12) months, cover and 
store pipe in a manner that allows ventilation and prevents heat entrapment. 

Except for checking against the purchase order, keep pipe, fittings, valves, seals and other 
components delivered within protective crating or packaging, until immediately prior to use. 

Keep the ends of plastic pipe and fittings free of loading. 

Use PVC and non-black PE pipe and fittings within two (2) years of manufacture. 

Limit outside storage of black PE pipe with blue or lilac stripes to a maximum of two (2) years 
from the date of pipe manufacture as marked on the pipe. 

4.4 DELIVERY INSPECTION OF PRODUCTS AND MATERIALS. 

Inspect all products and materials at the time of delivery for damage and excessive 
distortion. 



Engineering Standards (Water) 
Part 4: Construction Standards 

Issue: June 2014, Final 

 

1-19 

 

Replace products and materials that are damaged, excessively distorted, outside their use by 
date or storage period and indelibly mark or tag with wording such as “Do not use” or other 
identification. 

Do not use: 

a) PE pipes and fittings scored deeper than 10% of the wall thickness. 

b) Faded / discoloured PVC, PE and plastic coated pipes and fittings. 

c) PVC pipes and fittings scored deeper than 0.5mm. 

Remove rejected products and materials and store separately from useable products to 
prevent inadvertent use. 

4.5 CONCRETE WORKS 

(Note: This section on concrete is only suitable for routine concrete works associated with main laying. A 
more detailed concrete specification would be required for more complex concrete structures such as 
reservoirs or Water Treatment Plant.) 

4.5.1 Delivery 

Concrete shall be delivered to site for use within 90 minutes of commencement of mixing. 

4.5.2 Transportation of concrete 

Use pneumatic and pumping or other methods for conveying and placing concrete when 
nominated in the Specification or when authorised by the Engineer.  Where concrete is 
conveyed by wheeled vehicles or barrows, the equipment used and the distance travelled 
shall be authorised by the Engineer. 

If concrete is conveyed by chute, the equipment shall be of such size, slope and type as to 
ensure the continuous flow of concrete without segregation of materials.  The delivery end 
of the chute shall be as near as possible to the final position of the concrete and it shall be 
provided with effective baffle.  If the chuting operation is not continuous, the chute shall 
discharge the concrete into a hopper. 

4.5.3 Formwork 

Formwork, including all temporary supporting structures and precast members, shall comply 
with the requirements of AS 3610 and the additional requirements of this Document, and 
Design Drawings. 

Forms shall be sufficiently tight to prevent loss of mortar from the concrete.  Form surfaces 
shall be smooth and free from holes or irregularities detrimental to the finished concrete 
surface. 

Before placing the concrete, coat the forms with a suitable, non-staining coating, which will 
facilitate their release. 

Finish surfaces as specified. If not specified, it shall be appropriate to the project and method 
of placement. 
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4.5.4 Reinforcement 

Supply, fix and place reinforcement in accordance with NZS 3109 Concrete Construction and 
AS/NZS 4671 Steel Reinforcing materials.  Ensure the specified minimum cover is achievable 
between ends of members and / or construction joints.  Continuously monitor placement. 

4.5.5 Placement 

General 

Place concrete in discrete layers in one continuous operation between ends of members 
and/or construction joints. Continuously monitor placement. 

Surfaces upon or against which concrete is to be placed shall be free of standing water, mud 
and debris. 

Prior to placing concrete on concrete that has set, prepare the surface of the set concrete by 
scabbing to expose aggregate, clean off loose material and dampen and apply a bonding 
agent recommended by the concrete supplier. 

In the placement of vertical elements, do not allow free fall of concrete to exceed 1.6 m. 

4.5.6 Slump 

The nominated slump at the point of acceptance shall be as specified.  If not specified, it 
shall be appropriate to the project and method of placement.  No additional water shall be 
added on site, unless approved in writing by the concrete supplier. 

If the nominated slump in not specified, the Contractor should liaise with the concrete 
supplier to determine the appropriate value.  The addition of excess water on site can 
adversely affect the strength and durability of the concrete. 

(Note: The Specification writer shall insert the relevant requirements for slump if required) 

4.5.7 Compaction 

Immediately compact concrete after placing.  Use internal and/or external vibration in a 
systematic manner to ensure that all concrete is thoroughly compacted.  Vibrate to the full 
depth of each layer and extend into the top 100 mm of the underlying layer.  Do not vibrate 
to the point where segregation of the ingredients occurs. 

Use rotary out of balance vibrators. 

Where internal vibrators are used, insert them vertically at successive locations and at 
spacing not exceeding the manufacturer’s state zone of influence.  Do not allow vibrators to 
contact partially hardened concrete or reinforcement embedded in it. 

In regions of closely spaced horizontal reinforcement, ensure full compaction directly 
beneath the closely spaced horizontal reinforcement prior to encasing the reinforcement 
with concrete. 

4.5.8 Stripping 

Ensure that concrete has adequate strength before stripping formwork. 
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Remove forms in a manner that will not injure the concrete.  Provide temporary support to 
the concrete structure so as to protect freshly stripped concrete from construction loads. 

4.5.9 Curing 

Cure concrete as specified. If not specified, it shall be appropriate to the project and method 
of placement. 

(Note: The Specification writer shall insert the relevant requirements for curing if required) 

4.5.10  Repair of blemishes 

 

Fill surface holes and damage exceeding specified limits by filling with cement mortar 
bonded to the concrete. 

4.6 SUPPLY OF WATER TO THE WORKS. 

Obtain an authorisation from the Engineer for the supply of SWA piped water for 
construction purposes, or the relevant owner for privately owned water supplies. 

Do not take water from any metered or private supply without the Owner’s permission. 

Maintain all hydrants to protect the quality of water supplies. 

Introduction of water supply restrictions over the designated Works area may prohibit the 
supply of piped water to the site.  The SWA should be consulted to confirm the availability of 
water supply during the construction period.  Alternative sources of supply may need to be 
sought in the case of restrictions. 

4.7 ON-SITE STOCKPILES 

Store only sufficient materials on-site as are necessary to allow timely and efficient progress 
of the work.  Locate stockpiles of excavated or imported material where they cause no 
interference to the public, drainage routes or vehicular or pedestrian traffic. 

Do not obstruct clear lines of sight for drivers. 

Do not stack materials against structures, fences, trees or other property improvements.  
Leave a clear path between the edge of any excavation and the inner toe of any stockpile or 
spoil banks such that no loading is imposed on the trench wall. 

Do not stack or stockpile materials under overhead electrical conductors. 

Obtain written permission of the Owner for storage of materials, equipment and/or 
excavated material for the Works on the Owner’s land. 
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5 EXCAVATION 

5.1 SAFETY 

Do not commence any excavation until all equipment and materials necessary to make the 
excavation safe are on site and available for use.  This includes any necessary fencing and 
barriers, as well as trench support systems.   

Assess site for prior excavations and consider their impact on the new excavation, including 
any potential hazards. 

5.2 LIMITS OF EXCAVATION 

Keep the extent of excavation to the minimum possible to allow efficient construction of the 
Works while meeting the requirements shown on relevant Design Drawings. 

Unless specified otherwise, keep the sides of excavations vertical to at least 150mm above 
the main. 

Ensure that the minimum cover requirement shown on relevant Design Drawings and 
Standard Drawings are satisfied following any earthworks that may occur in the area of the 
water main.  This is particularly relevant in new subdivisions or developments where 
earthworks are expected to form roads, driveways, footways and for general shaping of the 
surfaces.  If minimum cover requirements cannot be achieved, submit a proposal to the 
Engineer to overcome the problem. 

5.3 EXCAVATION ACROSS IMPROVED SURFACES 

Obtain written permission of the Owner prior to commencing any excavation across 
improved surfaces. 

If excavation is required across improved surfaces such as pavements, driveways, kerbs and 
gutters, where the surfaces cannot be satisfactorily reinstated, use tunnelling or boring. 

For open excavations across improved surfaces, keep the trench width to the minimum 
allowed.  Saw cut neat straight lines at least 150 mm beyond the outer limits of the 
excavation through bitumen, asphalt and concrete.  Remove pavers, blocks or brick 
pavements by hand, clean them and set them aside for later replacement.  Ensure trench fill 
is compacted to requirements of the relevant clauses. 

5.4 BLASTING 

Use alternative methods of excavation to blasting wherever achievable. 

Obtain prior authorisation from the Engineer, relevant Regulator and affected Owners of 
assets within the vicinity before undertaking blasting. 

Where authorisation is granted, prepare a blasting plan that includes management of the 
blasting and means to be used to satisfy the requirements of AS 2187 and the authorising 
parties. 
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5.5 SUPPORT OF EXCAVATIONS 

Support all trenches of depth 1.5 m or greater. 

Ensure that adjacent structures and services are not subject to disturbance by the trench 
support system. 

When removing, raising or withdrawing supports, prevent slips or falls and ensure that no 
damage, disturbance or displacement occurs to the pipes, fittings, geotextile filter fabric, 
pipe embedment and trench fill already installed.  Fill the trench simultaneously with the 
raising or withdrawal of trench supports.  Ensure that compaction of pipe embedment and 
trench fill material occurs below such trench support and against native ground.  

Where specified, leave the trench support system in place as permanent support.  Cut off the 
support system at a depth below ground surface that will satisfy the structural and 
development requirements of the site. 

5.6 DRAINAGE AND DEWATERING  

Keep all excavations free of water.  Provide, maintain and operate intercepting Works to 
prevent surface water from entering the excavations.  Provide all equipment necessary for 
dewatering the excavations and keeping the Works free from water. 

Only lower the water table by well points or other external dewatering methods if no 
damage is likely to be caused to adjacent structures and services or the environment. 

Ensure that all downstream Works that are under construction, completed or in use are 
protected at all times against the effects of any drainage that is discharged or likely to be 
discharged from the Works. 

Do not discharge dewatering to sewers, storm water drains or watercourses without 
appropriate authorisation and without complying with the Owner’s or Regulator’s 
requirements. 

5.7 FOUNDATIONS AND FOUNDATION STABILISATION 

The bottom of the excavated trench is required to provide a foundation suitable for the 
adopted construction method. 

Where the bottom of an excavation is unable to provide a firm foundation with minimum 
bearing capacity of 50 kPa at the required level (tolerance +0, -50 mm) without abrupt 
irregularities or undulation, obtain written instruction from the Engineer on the means for 
providing a satisfactory foundation. 

The Engineer will seek the instruction from the Designer in most instances. 

Construct special supports in accordance with the Design Drawings. 

5.8 SURPLUS EXCAVATED MATERIAL 

Surplus material is the property of the Owner of the excavation site. 

Where the spoil from trench excavation is to be used for trench fill, isolate the topsoil for 
later use in restoration. 



Engineering Standards (Water) 
Part 4: Construction Standards 

Issue: June 2014, Final 

 

1-24 

 

Promptly remove and dispose of excavated material that is not required for reuse.  Dispose 
of lawfully and in accordance with project requirements. 
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6 INSTALLATION OF PIPE SYSTEMS 

6.1 GENERAL 

6.1.1 PVC Pipelines 

PVC pipe and fittings shall be used only where minimum cover requirements can be 
achieved (see SWAES Standard drawings).  PVC pipe is not approved for use above ground or 
where minimum cover cannot be achieved due to rock or proximity of other services. The 
minimum size mPVC pipes are 50mm, Rubber Ring Jointed. 

Unless stated otherwise, PVC Pipelines shall be installed in accordance with AS 2032 
Installation of mPVC pipe systems. 

6.1.2 DICL Pipelines 

Ductile Iron Cement Lined (DICL) Pipes shall be used for above ground applications, for high-
pressure applications or may be used in certain areas where minimum cover requirements 
for PVC pipe cannot be achieved due to rock or other obstructions. 

Unless stated otherwise, DICL pipelines shall be installed in accordance with the 
manufacturer’s recommendations. 

6.1.3 Polyethylene Pipelines 

Unless otherwise approved, polyethylene pipe and fittings shall be used for customer 
services from the water main to the meter assembly. 

Unless stated otherwise, Polyethylene shall be installed in accordance with AS 2033 
Installation of polyethylene pipe systems, using electrofusion welding jointing method. 

6.1.4 Galvanised Steel Pipelines 

Because of its relatively short economic life, Galvanised Steel Pipe and Fittings will not 
generally be approved on SWA managed water supply systems in future, with the exception 
and above ground manifold pipe-work around reservoirs, bores etc.  

6.2 EMBEDMENT MATERIALS 

6.2.1 General 

Embedment is the material surrounding a pipe and is composed of the following zones: 

(a) Bedding – between the foundation and the bottom of the pipe 

(b) Side support – between the bottom and top of the pipe 

(c) Overlay  - between the side support and the trench fill 

The Contractor shall supply details of the proposed embedment materials for the written 
approval of the Engineer prior to their use in the Works.  The Engineer may direct the 
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Contractor to provide test results to confirm that the materials comply with the 
requirements of this specification and Table 6.4.  If at any time the Engineer considers the 
material proposed for use or being used by the Contractor is not similar to that originally 
approved, the Engineer may direct the Contractor to provide additional test results.  All costs 
of these tests shall be borne by the Contractor. 

6.2.2 Sand  

Sand for use in the embedment shall be free of organic materials and materials that would 
be harmful to a pipe or its protective coating or sleeving, including angular aggregate and it 
shall have a pH not less than 5.5 when tested in accordance with AS 1289.4.3.1 Methods of 
Testing Soil for Engineering Purposes and shall comply with following grading: 

Table 6.1 

Sand Embedment Material Size Requirements 

AS 1152 
 Sieve Size mm 

Percentage Passing 
by Mass 

9.5 100 

4.75 90-100 

2.36 60-100 

1.18 30-90 

0.600 15-59 

0.300 5-30 

0.150 0-10 

 

6.2.3 Granular Material 

Granular material for use as embedment shall be a crushed aggregate of 7 mm nominal size, 
free from organic material and shall be inert to ground water acids and sulphates.   

When tested in accordance with AS 1141.22, the aggregate wet strength shall be not less 
than 1.5 Bar  and the wet/dry strength variation shall not exceed 35 per cent. 

Aggregates which deteriorate rapidly, either in stockpiles or at the quarry face, even though 
complying with the specified requirements when quarried, shall not be accepted. 

The granular material shall comply with the following grading: 

Table 6.2  

Granular Material Embedment Material Size Requirements 
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AS 1152  
Sieve Size 

Percentage Passing  
by Mass 

9.50 100 

6.70 85-100 

4.75 0-30 

2.36 0-10 

1.18 0-5 

 

6.2.4 Heavy Gravel Bedding 

Heavy gravel bedding shall be used where directed by the Engineer for replacement of 
unsuitable material from the trench foundation or excess excavation of the trench 
foundation.  Heavy gravel bedding shall be a 40 mm nominal size aggregate complying with 
the following grading: 

Table 6.3  

Heavy Gravel Bedding Material Size Requirements 

 

AS 1152 
Sieve Size  

Percentage Passing  
by Mass 

54.00 100 

37.50 40-80 

26.50 2-3 

19.00 0-5 

9.50 0-0.5 

 

6.2.5 Embedment Compaction Requirements 

TABLE 6.4 

MINIMUM COMPACTION OF EMBEDMENT AND TRENCH / EMBANKMENT / OTHER FILLS 

 

  Minimum value (%) 
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Material 
type 

 

Test method 

 

Trafficable areas 

 

Non-trafficable areas 

 

Embedment Trench/ 

embankment 
fill 

Embedment Trench/ 
embankment 
fill 

Non-
cohesive 

i.e. granular 

Density index 
(ID) AS 
1259.5.6.1 

70 

(Note 1) 

70 

(Note 2, 3) 

60 

(Note 3) 

60 

(Note 4, 5) 

 

 

Cohesive 

Dry density ratio 
(RD) AS 
1289.5.4.1 and 
AS 1289.5.1.1 
(Note 6) 

 

 

95 

 

 

95 

 

 

90 

 

 

90  

(Note 5, 6) 

 

NOTES: 

1. Single size coarse aggregates of sizes 7, 10 and 14 mm shall be deemed “self-compacting” and do not 
require compaction testing when used for pipe embedment. 

2. The road Owner may specify alternative values. 

3. Degree of compaction of the trench fill in trafficable areas depends on: 

(a) the backfill zone – higher degrees of compaction is required in the zones closer to the surface; and 

(b) the road type – freeways and arterial roads carrying greater loads require higher degrees of 
compaction. 

4. The value given is a default where excessive initial surface settlement is not permitted.  Specification of an 
alternative degree of compaction of the trench fill in non-trafficable areas depends on the site 
requirements. 

5. Compaction shall be to the degree specified in the project Specification or the default value in Table 6.4 if 
not specified. 

6. Graded gravels and sands having fines (silts and clays) greater than 5% have their compaction determined 
by dry density ration. 

6.3 BEDDING UNDERLAY FOR PIPES 

6.3.1 Trench Floor Preparation 

Inspect the trench floor on excavation for rock outcrops and soft and loose areas.  Take 
appropriate action to ensure that the pipe or fitting or valve or other appurtenance or 
structure will not be subject to differential settlement in the future. 

Where rock outcrops are present, trim the trench floor and fill with granular material to 
restore the design trench floor level limits.  

Compact all fill and all disturbed areas to not less than the density of the natural ground. 

Remove all debris and water before bedding is places. 
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6.3.2 Placement of Bedding 

Provide bedding of the type shown on relevant Design Drawings.  Place and rake-in the 
bedding to support the pipe uniformly along the whole length of the barrel with chases 
provided for sockets, couplings and other appurtenances.   

Do not walk on the centre of the bedding either during or after placement. 

6.4 PIPE LAYING AND JOINTING 

6.4.1 General 

After preparing pipe bedding, lay and joint pipes in locations and sizes as specified.  Use 
methods, materials, tools and equipment in accordance with manufacturer’s and/or 
supplier’s instructions and recommendations, relevant Standards and requirements of this 
Part.  

Items such as pipes, fittings, valves and any other product that will contact the drinking 
water shall not be stored in any location where pollution due to rain run-off or any other 
cause can occur. 

In accordance with SWA’s requirements, clean and disinfect any items that have become 
polluted or replace with new items. 

Maintain the inside of all items clean and dry during the construction of the water main.  Use 
exclusion caps, plugs or blank flanges of a suitable design to deal open ends of times as 
necessary to prevent contamination during pipe laying operations. 

6.4.2 Cleaning, inspection and joint preparation 

Clean and examine all pipeline system items before installation.  Inspect each joint seal for 
fit and flaws before making the joint in accordance with the manufacturer’s instructions.  Do 
not use damaged, dirty or incorrect seals.  Ensure that the correct joint lubricant is used for 
rubber seals. 

Inspect all items just prior to use.  Remove damaged items from the Works site and replace. 

Chamfer, if required, and provide witness marks on the unmarked length of any cut pipes.  
Do not score pipes when providing the witness mark. 

Treat cut pipe ends in accordance with pipe manufacturer’s recommendation. 

6.4.3 Laying 

Firmly and evenly embed the barrels on the bedding material.  Form chases in the bedding 
to accommodate the pipe sockets and/or couplings to allow even bearing along the full 
length of the pipe barrel. 

To prevent movement, restrain pipes already laid before the next joint is made.  Prevent 
flotation of pipes during laying. 

Lay the water main on continuously rising grades from scour valve to local high point, 
notwithstanding any minor irregularities in the ground surface.  Make gradual changes in 
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alignment or grade by deflecting at flexible joints after the joints have been made.  Comply 
with the manufacturer’s recommendations in respect of maximum deflection for each joint.   

When jointing plastic pipes such as PVC to ductile iron and steel pipe and fittings, do not join 
a metal spigot to a plastic socket. 

At the end of each day’s laying, seal the end of the pipe to prevent ingress of vermin, trench 
material, water and other foreign material. 

6.4.4 Horizontal and Vertical Deflections Of Pipes 

Minor deflections of a pipeline may be achieved by cumulative deflections at the joint of 
elastomeric ring seal jointed pipes.  Flexible pipes e.g. PE and PVC may be deflected by 
controlled bending along the length of the pipe.  Limits of deflection are specified by the 
pipe manufacturer. 

Removal of temporary pegs or stakes is essential to avoid point loading of the pipes.  Non-
removal may result in pipe failures. 

Make the pipeline joint in a straight line before deflecting the joint.  Do not exceed the pipe 
manufacturer’s specified maximum deflection. 

Remove temporary pegs or stakes for restraining or holding curved pipes after completion of 
pipe laying and placement of embedment material.  

6.4.5 Separation of Crossing Pipelines 

Maintain minimum separation of crossing pipelines as specified.  Fill the separation with 
embedment material and compact. 

6.4.6 Flotation Control 

Prevent floatation of pipes by: 

a) Using trench stops; and/or 

b) Placing and compacting sufficient height of fill material; and/or 

c) Filling the pipeline with water, where authorised; and/or 

d) Other appropriate method authorised by the Engineer 

Where trench dewatering is necessary, fully place and compact embedment and fill material 
while dewatering systems are operating. 

6.4.7 Thrust and Anchor Blocks and Restrained Joints 

Construct thrust or anchor blocks at valves, flexibly jointed bends, tees, enlargers and 
reducers of the type and size indicated in the relevant Design Drawings. 

Position thrust and anchor blocks to bear against undisturbed material in the direction of the 
thrust and over the specified bearing area. 

Provide sufficient concrete curing time to withstand any thrust load. 

Check that anchorage does not interfere with other services. 
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Where restrained joints are specified for ductile iron pipeline adhere to the manufacturer’s 
installation procedures. 

6.4.8 Property Services and Water Meters 

At the time of construction of reticulation main, install connectors, property services and 
water meters as specified in the Design drawings. 

No services will be provided for buildings greater than 30 meters from an existing water 
main.  

Water service meters will be installed either a maximum of 5 meters inside a property 
boundary of 30 meters from a water main, whichever is the lesser distance. 

Embed, trench fill and compact as specified for the reticulation main. 

6.4.9  Corrosion Protection of Ductile Iron 

When specified in the design, sleeve bitumen coated buried cast iron items with 
polyethylene, fixed with PVC tape complying with AS 3680.  Install sleeving to AS 3681.  Do 
not allow sleeved items to be exposed to sunlight for more than seven (7) days. 

6.4.10  Marking Tapes 

Non-detectable marking tape 

When specified, lay detectable marking tape on top of the pipe embedment material before 
trench filling. 

Detectable marking tape 

When specified, lay detectable marking tape on top of the pipe embedment material before 
trench filling.  Lay the tape over the embedment to form a continuous connection between 
valves and/or hydrants.  Strip the ends of the tape to expose its conducting wires.  Connect 
bare wires to a nut or bolt of a valve or hydrant to form and electrical connection of the wire 
to the valve or hydrant. 

6.4.11  Valves, Hydrants and Surface Fittings 

Install valves, hydrants and surface fittings, including by-pass, covers and surrounds, of the 
type, size and locations shown in the Design Drawings. 

Consult the Engineer for instruction if the Design Drawings show the location of a valve, 
hydrant, chamber or surface fitting to be in a roadway, driveway, paved area or any other 
area which may restrict access for operation and maintenance purposes or endanger 
operation and maintenance staff or damage the water main when in service. 

 

Construct valve chambers and install covers of the type, size and locations shown in the 
Design Drawings. 

6.4.12  Washouts 

Construct scours of the type, size and locations shown in the Design Drawings. 



Engineering Standards (Water) 
Part 4: Construction Standards 

Issue: June 2014, Final 

 

1-32 

 

6.4.13  Marker Posts 

Install location marker plates and other markers for the location of hydrants, valves and 
other fittings at the locations shown in the Design Drawings and in accordance with SWA 
practice. 

6.4.14  Flanged Joints 

Flanged joints for spun and cast iron pipes and specials, for steel pipes, and for valves shall 
be made, unless specified otherwise, with rubber insertions and galvanised bolts, nuts and 
washers.  The Contractor shall provide two washers per bolt.  Joint rings shall be made from 
3 mm thick insertion rubber fabric reinforced and of such width as to cover the machined 
face of the joint inside the bolt holes. 

The joint rings shall be of such physical properties as to be capable of forming a permanent 
watertight joint against pressures up to the maximum test pressure.  The use of jointing 
paste or grease will not be permitted.  The bores of abutting pipes or fittings shall be 
concentric and no jointing material is to be left protruding into the bore. 

6.4.15  Welding Of Steel Water Mains 

Any proposal to weld steel pipes in the field must be submitted to SWA for prior approval.  

Apply corrosion protection to welded joints, internal and/or external, where specified. 

Reinstate cement mortar linings as specified. 

 

6.5 PIPE EMBEDMENT AND SUPPORT 

6.5.1   General 

Provide embedment and support of the type shown in the Design Drawings and 
Specification. 

Place embedment material uniformly along and around the whole length of the pipe barrel, 
couplings and other appurtenances in a manner to ensure uniform density of side support 
and overlay with no distortion, dislodgment or damage to the water main. 

Ensure that the depth of bedding material below the pipe collar is not less than 50% of the 
minimum bedding specified for the pipe. 

Where the water main is supported on concrete, do not place overlay material until the 
concrete has obtained its initial set. 

6.5.2   Methods 

Following placement, compact embedment material to achieve the density specified and to 
uniformly support the pipe.  Compact in layers to achieve the required density uniformly 
throughout the depth of each layer and the degree of compaction specified in Table 6.4. 

When choosing compaction equipment, the number of passes and the thickness of layer to 
be compacted, take account of the material to be compacted and the pipe to be installed. 
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Do not employ compaction equipment or methods that produce horizontal or vertical earth 
pressures that may cause damage to or excessive distortion of the water main. 

Do not use flooding compaction unless specifically authorised by the Engineer. 

If flood compaction is authorised: 

(a) only use in situations where embedment material is non-cohesive i.e. no clays and the 
surrounding native soil and the embedment material are completely free draining;  

(b) only use beneath non-trafficable areas where compaction trials have been undertaken 
and proven successful; and 

(c) do not use beneath trafficable areas 

6.5.3   Concrete Embedment and Encasement 

Concrete embed or encase pipes as specified and in accordance with relevant concrete 
Clauses. 

Set pipes to line and level on either bags of natural fibre filled with sand and cement mix or 
on concrete blocks or saddles cast to the outside diameter of the barrel and located near the 
socket.  Ensure that pipes do not move, float or deform while pouring concrete. 

Provide rubber-ring jointed pipe “shorts” 600 – 1000 mm long immediately upstream and 
downstream of the concrete embedment or encasement to allow for differential movement. 

6.6 FILL 

6.6.1   Placement 

Place trench fill as specified.   Use appropriate methods of compaction to achieve the 
compaction requirements of the Design Drawings and Specification. 

Avoid impact loading of the water main during placement of trench fill material. 

Do not place trench fill material within 24 hours of placing concrete embedment or 
encasement, or longer period if shown in the Design Drawings or Specification. 

Fill voids behind timber ground support in close-timbered tunnels, drives and shafts by 
pressure grouting or other authorised means. 

Take special care to prevent displacement of any valve or hydrant access cover assembly or 
support. 

Correct any deficiencies of trench filling exposed by settlement. 

6.6.2   Material Requirements 

The trench fill material shall comply with the Specification and relevant Design Drawing. 

Where the filled trench will be subjected to traffic loading, the fill material shall comply with 
the requirements of the road Owner.  In the absence of a directive, use one of the following: 

(a) Compaction sand; or 

(b) Fine crushed rock; or 
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(c) 75 mm crushed rock. 

6.6.3   Compaction of Trench Fill 

The degree of trench fill compaction shall conform to Table 6.4 

Compact trench fill material in layers to achieve the required density uniformly throughout 
the depth of each layer.  Where settlement of the finished surface is to be controlled, use a 
fill material that can be compacted to the required high degree of compaction. 

Do not commence mechanical compaction of fill material directly above the pipe until the 
total depth of cover above the pipe is adequate to prevent damage top the main. 

The depth of fill material required before mechanical compaction can be used depends on 
the type of compaction device. For hand-held or walk-behind equipment, provide at least 
150mm cover and for larger “ride-on” machines operating within the trench. 

6.6.4   Embankment Fill 

Where the route of a main requires filling or construction of an embankment, provide fill 
along the route of the type shown in the Design Drawings. 

Proceed as follows: 

(a) Prepare the foundation for the fill by cleaning away all debris, vegetation, organic 
material and topsoil for the full width of the fill area. 

(b) Place the fill in layers not exceeding 150 mm thickness and compact each layer to not 
less than 95% of its standard maximum dry density (AS 1289.5.1.1).  Bring the 
compacted fill level up to a height of at least 300 mm above the design level of the top 
of the pipe. 

(c) Place the remainder of the fill in layers not exceeding 300 mm thickness and compact 
each layer to not less than 95% of its standard maximum dry density. 

6.7 SWABBING 

6.7.1   General 

Upon completion of all construction activity, flush and clean all water mains to minimise the 
risk of contamination.   

Where directed by the Engineer, subject the total length of all newly constructed water 
mains >DN 100 to at least one swab run to ensure that the mains are free of deleterious 
material. 

If directed by the Engineer, swab after the satisfactory completion of all pipework and prior 
to the commissioning of the main, and prior to disinfection where disinfection has been 
specified. 

Carry out swabbing of mains as a series of swab runs. 

Insert swabs clear of any fittings into the main downstream of the controlling valve used to 
make the connection to the existing main or to the previously swabbed new main. 
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Install a discharge assembly at the end of the swab run and set up so as to direct discharge 
water clear of the trench and to prevent scouring or flooding of the surrounding area.  For 
mains DN225 diameter and larger, fit a swab discharge control unit at the discharge end. 

If swab entry point and directions are not indicated in the Design Drawings obtain 
instructions from the Engineer. 

Where practicable, the longest length and/or the largest diameter main(s) should be 
swabbed in the first of the required series of swab runs. 

6.7.2   Swabs 

A swab is typically a section of foam that is inserted into the water main and using the flow 
of water, pushed towards a discharge point, forcing deleterious material from the system. 

Use new pre-packaged swabs 

Store and handle swabs hygienically. 

Use at least two swabs for each swab run. 

Select swabs of a size appropriate to the main size in accordance with Table 6.5 

Insert swabs during construction into the main at connection point(s) of new mains to 
existing mains or into previously swabbed new mains. 

For DN 100 to DN 150 mains inclusive, swabs may be inserted at hydrants 

TABLE 6.5 

DIMENSIONS OF SWABS AND DISCHARGE UNITS 

Maximum internal 
pipe diameter  

mm 

Swab diameter 

 

Mm 

Swab length 

 

mm 

Minimum length of swab 
discharge control unit 

mm 

100 130 250 Not required 

150 200 300 Not required 

200 250 350 Not required 

225 300 400 1500 

250 350 425 1600 

300 400 450 1600 

400 500 500 1800 

450 550 600 2000 

600 750 900 2600 

850 1000 1100 3000 
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6.7.3   Swabbing Procedure 

Use the following swabbing procedure: 

(b) Insert swabs using a clean plunger. 

(c) Isolate the length of water main subject to swabbing by closing appropriate valves, 
including valves on offtake mains, gate valves on copper and polyethylene sub-mains 
and large size service connections where applicable.  Close all hydrants within the limits 
of the swab run.  Carry out swab runs prior to charging and flushing the mains(s). 

(d) Operate the controlling valve to propel the swab along the water main swab route at a 
velocity of between 0.5 and 1.0 m/s. 

(e) Upon removal of the swabs, flush the main until the discharged water is clear and then 
close the controlling valve. 

(f) Repeat procedures (a) to (d) using new clean swabs as directed by the Engineer if a 
large amount of debris is discharged or if after a reasonable flushing time the 
discharging water remains discoloured. 

(g) Only remove the discharge assembly when it is sure that entry into the main of 
deleterious matter or discharged water has been prevented and the results of 
bacteriological testing are satisfactory. 

(h) Dispose of swabbing wastewater in accordance with the relevant Regulator and SWA 
requirements. 
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7 ACCEPTANCE TESTING 

7.1 GENERAL 

Acceptance testing is required to test the capability of the pipeline assembly to satisfy design 
requirements as specified.  It is not intended to test the material capability.  Testing is 
intended to: 

(a) Reveal the existence of any assembly and structural faults. 

(b) Ensure the water main can sustain pressures greater than the maximum operating 
pressure without leakage. 

Undertake acceptance testing of all water mains and structures in accordance with the 
Specification and in the following order: 

1. Visual inspection 

2. Pressure testing 

The Engineer will supervise all acceptance tests.  All test results, including unsatisfactory 
results, shall be documented and reported to the Engineer. 

Where specified, clean pipes, fittings and structures before any test is performed. 

If any of the tests prove to be unsatisfactory, detect and rectify the fault.  Continue to rectify 
and retest the water main until a satisfactory test result is obtained.  Even if testing produces 
satisfactory results, rectify any water main, structure or appurtenance that has a visible or 
detectable leak, blockage, malfunction or other defect 

7.2 VISUAL INSPECTION 

Visually inspect all water mains and their component markers to ensure the pipeline 
assembly and the type and location of markers are as specified. 

7.3 PRESSURE TESTING 

7.3.1 General 

Pressure test all water mains after trench filling and compaction and any concrete that has 
cured for not less than 7 days. 

If any of the tests prove to be unsatisfactory, detect and rectify the fault, and re-test.  
Continue to rectify and re-test until a satisfactory test result is achieved.  Even if testing 
produces satisfactory results, rectify any water main or conduit in which their is a visible or 
detectable leak or blockage. 

Base the rate of filling on a maximum velocity of 0.05 m/s. 

Allow between 3 and 24 hours for the test water temperature to stabilise and dissolved air 
to vent from the system.  Fill cement-lined pipes 24 hours prior to testing to allow for 
saturation of the lining. 

Unless otherwise permitted by the Engineer, adopt a maximum test length of 1000 m. 
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Acceptance testing may be conducted progressively with the authorisation of the Engineer.  
Testing may be carried out as soon as the Works are completed and where thrust restraint 
curing times have lapsed. 

Where isolation is available, the water main may be progressively tested in sections of at 
least 100 m, or in its entirely if the main is less than 100 m. 

7.3.2 System test pressure 

A test pressure of 1.5 x maximum static head on the main or the manufacturers test 
pressure, whichever is the lesser, shall be applied over the test length. 

7.3.3 Maximum allowable loss 

The quantity of water consumed during the test shall not exceed 3 litres per 100mm of pipe 
diameter per 1000 meters length over 4 hours.  

 

For example, for a 200mm pipe, test length of 750 metres the maximum allowable loss 
(MAL) is calculated as follows: 

 

e.g. MAL (over 4 hours)  = 3 litres x 200mm/100mm x 750m/1000m  

= 4.5 litres 

7.3.4 Test procedure 

Use a test rig that has two calibrated pressure gauges.  Each gauge shall have a range of 0-
2500 kPa and shall have a current calibration certificate.  Both gauges shall read within +5% 
of the test head and 5% of each other.  Use the gauge recording the lower of the two 
readings.  Before testing a water main section, clean the section and then slowly fill it with 
water, ensuring that air has been completely expelled. 

With the exception of polyethylene, which is to be tested in accordance with WSA 01-2001, 
test all water mains as follows: 

(a) Install blank flanges or caps at each end of the test section.  Do not test against closed 
valves unless they are fully restrained and it is possible to check for leakage past the 
valve seat.  Temporarily strut or anchor mechanical ends that are not end load resistant 
to withstand the test pressures without movement. 

(b) Pressurise the line to 75% of the test pressure and leave for a minimum of 12 hours. 

The preliminary pressurisation is intended to: 

j) stabilised the water main by allowing most of the time-dependent movement to 
occur; 

ii) achieve saturation in absorbent materials; and  

iii) allow pressure-dependent increase in volume of flexible pipes prior to the main test. 
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(c) Provided there is no obvious leak in the water main, steadily raise the pressure in the 
water main until the specified test pressure is reached. 

(d) Maintain the test pressure for minimum four (4) hours.  Measure and record, at half 
hour intervals, the quantity of water added in order to maintain the pressure during the 
period of testing. 

(e) Visually inspect the line for leaks.  If a leak is suspected but is not visible, use leak 
detection equipment. 

(f) Do not remove temporary supports until the test section has been depressurised. 

(g) Dispose of test water in accordance with the relevant environmental Regulator and 
SWA requirements. 

7.3.5 Satisfactory Pressure Test 

Accept the pressure test on a section of water main if: 

(a) There is no failure of any thrust block, anchor block, pipe, fitting, valve, joint or any 
other pipeline component, 

(b) There is no visible leakage; 

(c) The measured loss rate for the relevant test period of the pressure testing does not 
exceed the maximum allowable loss rate as determined in accordance with relevant 
Clause; and 

(d) For polyethylene water mains, compliance with the requirements of Clause 2.13.5 of 
WSA 01-2001 is achieved for all mains except property services, which shall comply with 
the requirements of Clause 2.13.4 or Clause 2.13.5 of WSA 01-2001. 

8 DISINFECTION 

8.1 GENERAL 

When instructed to do so by the Engineer, the Contractor shall disinfect the pipeline by 
chlorination either in sections or as a whole. The Contractor shall provide a suitable chlorine 
dose pump and chlorine which is capable of accurately injecting the required concentration 
of chlorine solution at a steady rate into the pipeline.  

The Contractor shall introduce at least 20 p.p.m. of chlorine or such greater quantity of 
chlorine as will produce a residual of at least 1 p.p.m. of free chlorine at any point along the 
pipeline being sterilised 2 hours after the section of pipeline has been filled with water. 

During the disinfection process operate all valves, hydrants, water meter ball valves (where 
fitted) and other fittings to ensure complete disinfection. 

If after 24 hours, the residual chlorine is 1 p.p.m. or greater, then disinfection shall be 
deemed to be complete and the chlorinated water shall be drained and flushed away to a 
suitable outlet where no harm will result from the flow or its contents. Dispose of disinfected 
wastewater to meet relevant Regulator and the SWA requirements. 
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Upon completion of disinfection, the Contractor shall close off access to the pipeline and no 
further work will be permitted affecting the interior of the pipelines. Should any 
unauthorised access occur and if the Principal rules that contamination may have resulted, 
the Contractor shall carry out at his own expense re-disinfection measures required by the 
Engineer. 
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9 TOLERANCES ON AS-CONSTRUCTED WORK 

9.1 GENERAL 

Construct all water mains, associated structures and appurtenances in the positions shown 
on the Design Drawings in accordance with the tolerances specified. 

9.2 HORIZONTAL TOLERANCES 

Water mains and in-line structures 

Do not exceed the following positional tolerances: 

(a) Water mains - +100 mm lateral displacement from the design water main alignment. 

(b) Water meters - +100 mm displacement from the position as specified. 

9.3 VERTICAL TOLERANCES 

9.3.1 Water mains, property connections and structures 

Do not deviate the inverts of new water mains, property connections and structures from 
the specified design level (or interpolated design level) by more than 50 mm higher or lower, 
providing the depth from final ground surface level to the top of the pipe exceeds the 
minimum cover stated in Standard Drawings. 

Link up to existing water mains or structures at the design levels equal to or greater than the 
minimum acceptable cover. 

9.3.2 Vertical (“plumb”) 

For hydrant risers, access chambers, shrouds and aqueduct piers, apply a tolerance at any 
point on the pipe or structure as follows: 

(a) 30 mm deviation (from vertical) per meter rise in any direction; and 

(b) limited to a maximum 50 mm cumulative deviation (from vertical) in any one particular 
direction for structures higher than 5 m. 

9.4 TOLERANCES ON FINISHED SURFACE STRUCTURES AND FITTINGS 

For structures and fittings designed flush with the ground / pavement surface or proud of the 
surface, apply a vertical tolerance on the finished surface levels as follows: 

(a) +10 mm in roads reserves, including sealed pavements, road verges, driveways, 
footways, and pedestrian thoroughfares. 

(b) +10 mm in sealed and trafficable areas within private properties (pedestrian and/or 
vehicular traffic). 

(c) +50 mm, -20 mm in private property including garden areas, unsealed areas, non-
trafficable areas and areas of occasional traffic (pedestrian and/or vehicular traffic). 
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9.5 CAST IN-SITU CONCRETE STRUCTURES AND SLABS 

Apply a construction tolerance of +5%-2% on the specified internal dimensions (e.g. 
diameter, length, width, depth etc.) for cast in-situ concrete structures and the external 
dimensions of slabs. 

Apply a construction tolerance on all thicknesses specified of +50 mm, -0. 
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10 CONNECTIONS TO EXISTING WATER MAINS 

10.1 GENERAL 

Undertake connection of new works to existing water supply systems using authorised 
methods and equipment unless the Engineer has given prior authorisation to do otherwise. 

Comply with the relevant SWA’s requirements for Works on live water supply assets.  Do not 
make connections until all other Works are completed. 

Select a method of connection and time connection Works as necessary to meet operational 
needs of the existing water supply system and customer service requirements. 

Have all the necessary materials and equipment available on site prior to commencement of 
connection Works.  Minimise the interruption to the operation of the existing water supply 
system.   

Temporary water supply systems may be required to maintain continuity of customer supply. 

Carry out all preparatory and trench filling work, which may include, but not be limited to: 

(a) Excavate a shaft over the existing main to determine whether there will be difficulty in 
making the connection, any special pipework required or excessive depth will be 
encountered.  Backfill the shaft until the day of connection unless directed otherwise by 
the Engineer. 

(b) Ensure the excavation at the point of connection is kept free of water during the 
connection process to eliminate contamination of the mains. 

(c) Provide necessary materials and fittings required for the connection. 

(d) Carry out the connection after the SWA has isolated the mains. 

(e) Ensure that specified minimum cover over the new main is maintained at connections by 
lowering existing mains as necessary or providing a suitable form of vertical connection. 

10.2 UNDER PRESSURE CONNECTIONS 

When specified in the Design Drawings, undertake connections involving cut-ins under 
pressure to water mains by the SWA or Contractor in accordance with the Design Drawings.   

Where the work is to be carried out by the SWA: 

(a) Provide all necessary materials and fittings required for the connection. 

(b) Carry out all necessary excavations to the minimum dimensions shown in the Design 
Drawings and provide all shoring, barriers, lighting, traffic control and safety measures 
required to ensure worker and public safety during the operation. 

(c) Provide suitable equipment for lifting the tapping machine and valve into position and 
removing the tapping machine. 

(d) Pressure test the connection when installed. 
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Following the installation and pressure testing of the connection, place embedment and 
trench fill in accordance with relevant specifications. 

10.3 INSERTED TEE CONNECTIONS 

Where specified in the Design Drawings, connection to water mains involving the insertion of 
a tee using mechanical couplings shall be undertaken by the SWA or Contractor in 
accordance with the Design Drawings. 

Shutdown of the SWA’s existing mains may not completely prevent the inflow of water into 
the isolated sections. 

Following the installation and pressure testing of the connection, place embedment and 
support, construct a thrust block and backfill as specified in accordance with Design Drawings 
and relevant clauses. 
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11 REINSTATEMENT 

11.1 GENERAL 

The requirement to restore surfaces shall apply to construction by means of trenching, 
tunnelling and/or boring. 

Restore to pre-existing condition or to the requirements of the SWA and the Owner(s) all 
surfaces, services and/or improvements disturbed, destroyed, removed or damaged during 
construction of the Works and/or during installation of temporary Works such as access 
roads. 

The SWA’s relationship with its customers may be significantly enhanced by providing 
excellent service, particularly in the area of site restoration.  Consequently, there is an 
expectation that restoration should be to the highest standards. 

The site shall be: 

(a) Kept in a safe, clean and tidy manner during construction; unsightly items such as spoil 
stockpiles and barricades shall be kept to a minimum; site debris and excess materials 
shall be regularly cleaned up, removed and properly disposed. 

(b) Restored progressively and as soon as possible; restoration work shall not be deferred. 

(c) Left in a tidy and presentable condition. 

11.2 PAVEMENTS 

Immediately the filling of a trench excavation through a pavement has been completed, 
restore the pavement to a trafficable condition.  Where the initial restoration is of a 
temporary nature, use a pre-mixed asphalt material. 

Maintain temporary restoration until final restoration is carried out.  Carry out final 
restoration of the pavement to restore both pavement and sub-base to no less than their 
pre-existing condition.  If appropriate, remove temporary restoration when carrying out final 
restoration work. 

After their initial temporary restoration, maintain pavements of other than bitumen or 
concrete with crushed metal, gravel or equivalent material, making due allowance for 
consolidation, and then restore to a condition equivalent to that of the original pavement. 

Complete  the final restoration of bitumen and concrete pavements within one (1) month of 
temporary restoration. 

11.3 LAWNS 

Reinstate lawns with turf sods cut and set aside from the original surface or with similar turf 
imported for the purpose.   

For areas to be turfed, ensure topsoil is graded to achieve a smooth surface, is free from 
lumps, stones and other debris, conforms to finished levels, blends gradually into the 
adjoining undisturbed ground and finishes flush with kerbs, footpaths and other paved 
surfaces. 
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11.4 GRASS VERGES 

For grassed areas that are not lawns, restore by replacing the pre-existing topsoil and 
maintaining the disturbed area in a condition that will promote re-growth of pre-existing 
grasses. 

11.5 BUSHLAND 

Carry out all works in accordance with the requirements of the environmental Regulator. 

Restore the works are as near as practicable to the pre-existing condition and leave the site 
in such condition as will promote the rapid re-growth of native bush plant species prevalent 
in the immediate vicinity. 

Return stockpiled topsoil to its pre-construction location and place it in such a way that 
erosion will be minimised, e.g. by the use of small contour bands. 

11.6 PROVISION FOR SETTLEMENT 

Through other than pavements, lawns or other improved surfaces, place trench fill 
sufficiently high to compensate for expected settlement.  Subsequently, carry out further 
filling or trim the original trench fill, in order that the surface level of the completed trench 
conforms to the adjacent surface. 

Remove all surplus material and dispose of without breaching applicable regulations and 
laws.  Do not dispose of surplus on any property without he property owner’s written 
permission. 

11.7 MAINTENANCE OF RESTORED SURFACES 

Maintain all restored surfaces and improvements in a satisfactory condition until the end of 
the defects liability period. 
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12 WORK AS CONSTRUCTED DETAILS 

Prepare Work As-Constructed drawings and documentation to the requirements of the SWA. 

Note: Specification Writer to insert SWA’s As-Construction Drawing requirements depending on the 
nature of the project. For example, hand marked up Design Drawings, or corrected design drawings 
using AutoCAD 2014 (2 x hardcopy, 1 x electronic copy) or corrected GIS Plans using MapInfo 
software, (2 x Hardcopy, 1 x electronic copy). 
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1 SCOPE 

Part 5, “Drawings” describes the SWA approved drawing standards and drawing numbering system 
to be used for all SWA drawings whether prepared by the SWA Technical Division or by external 
consultants. 

This part also provides a list of SWA Standard Drawings that describe typical designsfor the more 
common elements of the Samoa water supply system that are to be adopted in all water supply 
designs except where specifically approved by SWA. 

The Standard Drawings are integral to and form part of the ESW. 

2 DRAWING TEMPLATES AND NUMBERING SYSTEM 

The standard CAD drawing template to be used for all SWA drawings may be requested from the 
Samoa Water Authority, Technical Division.  

Consultants may include their company logo in the space provided in all drawings prepared for SWA. 

The SWA Technical Division shall allocate all drawing numbers on submission of a detailed drawing 
list.  

Drawing numbers shall generally follow the following sequence: 

 

SWA PROJECT NUMBER - SEQUENCE NUMBER - REVISION NUMBER 

 

Revision numbers for all draft drawings prior to issue for tender and/or construction shall be 
ALPHANUMERIC commencing with “A”. 

Revision numbers for all drawings issued for tender and/or construction shall be NUMERIC 
commencing with “0”. 

3 STANDARD DRAWINGS 

3.1 General 

Standard drawings are included in the ESW to assist in understanding the principles and 
methodology involved in the construction of water supply systems and to complement the design, 
materials and construction parts of this document.  

The standard drawings provide typical solutions for the more common elements of the Samoa 
water supply system. However they will not suit all circumstances or overcome all problems. To 
meet special needs, designers and constructors are encouraged to identify improved construction 
methods and other variations set out in the standard drawings.  

Authorisation from SWA is required before any major departures from the principles outlined in the 
drawings are adopted.  

The designer is responsible for ensuring that Design Drawings and Specifications clearly address the 
specific requirements of a project. It is the designer’s responsibility to provide detailed 
requirements such as trench depth, embedment and fill materials, concrete type and reinforcement 
in the design drawings.  
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Unless specifically stated otherwise, construction of the water mains includes all functions 
described in this Part and the provision of any minor materials and services, which are not 
described but are reasonable necessary to produce a fully functional water supply and reticulation 
system. 

3.2 Standard Drawing Numbering System 

Water Supply Standard Drawings are numbered according to the following conventions: 

W- 000 is allocated to standard symbols and notation 

W–001 to W–015 are allocated to Water Supply and Distribution 

W-016 to W-020 are allocated to Service Connections 

W-021 to W-030 are allocated to Miscellaneous Details 

3.3 Standard Drawings 

All drawings are prepared using the latest version of the AutoCAD software and are issued 
electronically in DXF and PDF format.  

The Standard Drawings are: 

W-000: Drafting Standards 

W-000 Standard Symbols and Notation- Water Supply 

W-000 to W-015: Water Supply and Distribution 

W-001 Pipework Systems - Typical Details 1 

W-002 Pipework Systems - Typical Details 2 

W-003 Pipe Trench and Bedding Details 

W-004 Anchor Blocks – Typical Details 

W-005 Miscellaneous Pipework Details 

W-006 Hydrant and Sluice Valves – Typical Details 

W-007 Valve Chambers – Typical Details 

W-008 (a) PRV Chambers Plan and Precast Lid Details 

W-008 (b) PRV Chamber - Sections 

W-009 (a) PRV Chambers Plan and Precast Lid Details – No Vehicle Load 

W-009 (b) PRV Chamber – Sections – No Vehicle Load 

W-010 Stream Crossings 

W-011-015 Future Use 

W-016- W-020: Service Connections 

W-016 Property Service Connections - General 

W-017 Property Service Connections – Typical Details 

W-018-020 Future use 
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W-021 to W030: Miscellaneous Details 

W-021 Pumped Bores – General Arrangement 

W-022 Pre-Fabricated Storage Tank – Typical Arrangement 

W-023 Break Pressure Tank – Typical Arrangement 

W-024 Tank Hatch Covers – Typical Details 

W-025 Access Roads, Tracks and Culverts 

W-026 Fencing and Gates 

W-027-030 Future Use 

 

 

 


