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Introduction

This Trunk Water Main Design and Construction Code (TWM Code) is an Urban Utilities addendum to
the SEQ Water Supply Design and Construction Code (SEQ Water Code) and is intended to assist
engineering consultants prepare design documentation for proposed trunk water mains to be owned
and operated by Urban Utilities.

This document must be read in conjunction with the current version of the SEQ Water Code [which at
the time of writing this document is the SEQ Service Providers Edition of the WSAA Water Supply Code —
Version 1.3 (August 2019)].

For information on abbreviations, acronyms and definitions used within this document, please refer to
the current SEQ Water Code.

Urban Utilities will update this document as Urban Utilities’ technical requirements for trunk water
mains evolve over time, or until such time that the scope of the SEQ Water Code is broadened to
include trunk water main requirements.

Urban Utilities reserves the right to specify or approve other trunk water main design and/or
construction requirements for projects and/or developments. Before commencement of any
construction, Urban Utilities” approval shall be obtained for any design and/or installation that does not
comply with this document.

Background

Currently the SEQ Water Code provides design and construction requirements for South-East
Queensland Service Provider (SEQ-SP) reticulation mains up to and including 300 millimetres (mm)
nominal bore in size, and only guidance for SEQ-SP trunk water mains.

The intent of this Urban Utilities TMW Code is to provide greater clarity regarding Urban Utilities
requirements for the design and construction trunk water mains built on behalf of (or donated to)
Urban Utilities.

Scope and Limitations

This TWM Code is only applicable for the design and construction of trunk water mains to be owned and
operated by Urban Utilities. For information regarding design and construction requirements for trunk
water mains (to be) owned and operated by other agencies (e.g. City of Gold Coast, Logan City Council,
Redland City Council, Unitywater, Seqwater, etc.) please contact them directly.

Please note, Seqwater has separate requirements for work near its Trunk Water Main Network. These
requirements can be obtained by contacting consents@seqwater.com.au — or alternatively telephone
Seqwater on (FREECALL) 1800 771 497 for further information.

The Project Proponent is responsible for obtaining all third-party approvals relating to the design and
construction of Urban Utilities trunk water main infrastructure. All third-party approvals shall be
obtained by the Project Proponent and submitted to Urban Utilities during the trunk water main design
phase. Itis the Project Proponent’s responsibility to prepare the design in accordance with the
requirements of all relevant stakeholders.

Please note, any endorsement of the design documentation by Urban Utilities does not infer that any
other agency has endorsed/approved the design.
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The Project Proponent (and their consultants/agents) are responsible for ensuring that all works are
executed in accordance with Urban Utilities requirements, as well as sound engineering principles and
practices.

All designs shall be prepared and certified by a Registered Professional Engineer of Queensland (RPEQ)
considering all relevant construction, operational, maintenance, repair and demolition aspects of the
proposed works. As-constructed works shall be certified by a Registered Professional Engineer of
Queensland (RPEQ).

Document Hierarchy
If there is a discrepancy between this document and the SEQ Water Supply & Sewerage Design Criteria
(SEQ WS&S Design Criteria), the SEQ WS&S Design Criteria shall take precedence.

If there is a discrepancy between the TWM Code and the SEQ Service Providers Edition of the Water
Supply Code (SEQ Water Code), the TWM Code shall take precedence for all matters relating to Trunk
Water Mains.

Where the underlying SEQ Water Code requirements are not shown in this document, the SEQ Water
Code requirements shall apply.

If there is a discrepancy between the TWM Code text and the TWM Code Appendices (including details
shown in the Example Drawings, the TWM Code text shall take precedence.

Where a discrepancy exists between the TWM Code and any other relevant document (including Urban
Utilities documents/specifications/requirements), please consult with Urban Utilities to seek advice
regarding which requirement takes precedence.

Feedback and Information
Please direct all comments and suggestions regarding this document by email to:
standards@urbanutilities.com.au.

For further information on the South East Queensland Water Supply and Sewerage Design Construction
Code (SEQ Code), or to provide comments and suggestions, visit www.seqcode.com.au.

Conditions of Supply of the Urban Utilities TWM Code
The TWM Code is supplied subject to the following understandings and conditions:

e The TWM Code is copyright and apart from any use as permitted under the Copyright Act 1968, no
parts of the documents may be sold, reproduced, stored in a retrieval system or transmitted in any
form or by any means without the prior permission in writing of Urban Utilities.

e The TWM Code is intended for use in connection with Urban Utilities related projects only.

e Urban Utilities does not warrant the applicability of the TWM Code and SEQ Water Supply &
Sewerage Design & Construction Code to climates, topography, soil types, water characteristics and
other local conditions and factors that may be encountered outside Urban Utilities area of
operation.

e The holder of the TWM Code acknowledges that they may contain errors and/or omissions.

e Urban Utilities accepts no responsibility for the incorrect application of the TWM Code by the
holder or any other party.

Any details not currently denoted in the TWM Code shall be referred to Urban Utilities.
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URBAN UTILITIES TRUNK WATER MAIN DESIGN AND CONSTRUCTION CODE
- ADDENDUM TO SEQ SERVICE PROVIDERS EDITION OF THE WSAA WATER
SUPPLY CODE OF AUSTRALIA V1.3 (AUG 2019)

USING THE TWM CODE

e This TWM Code shall be read in conjunction with the SEQ Water Supply Code text.

e Urban Utilities trunk water main requirements consist of the requirements within the TWM Code, as
well as the SEQ Water Supply Code text.
NOTE: the entire SEQ Water Supply Code text has not been duplicated within this document

e Where an SEQ Water Supply Code clause is not detailed within the TWM Code, refer back to the SEQ
Water Supply Code for the requirements.

TWM CODE CLAUSE NUMBERING
e Not all clauses from the SEQ Water Supply Code are shown in this TWM Code. As a result, the clause
numbering within the TWM Code is not always sequential — this is not an error.
e Generally, only Clauses which contain amendments to the SEQ Water Supply Code text, specifically for
the design and construction of Urban Utilities trunk water mains, are shown in this document.
e Clause numbering and clause headings used in the TWM Code correspond with the same clause
numbering & headings used in the SEQ Water Supply Code text.

TMW CODE TEXT COLOURING

Black Text: SEQ Service Providers Edition of the WSAA Water Supply Code

Green Text: Amendments to the SEQ Service Providers Edition of the WSAA Water Supply Code text,
specifically relating to the design and construction of Urban Utilities trunk water mains.

PART 1: PLANNING AND DESIGN

1 General

1.1 Scope

The Reader should be aware that:

(a) Specific design parameters relevant to this document are contained within the SEQ WS&S Design
Criteria

(b) Where there is conflict between this Code and the SEQ WS&S Design Criteria, the latter shall take
precedence.

1.2 Planning and design

1.2.2 Scope and requirements

The nominated requirements of the SEQ-SPs planners and designers will be in accordance with the SEQ Water
Supply and Sewerage Design Criteria and the Queensland Department of Environment and resource
Managements Planning Guidelines for Water Supply and Sewerage Schemes. The SEQ Water Supply and
Sewerage Design Criteria takes precedence over all other planning advice.
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1.2.3 Concept Plan Format

The concept plan shall:

(d) identify special requirements of the Water Agency including, but not limited to:
(iii) Layout of mains together with the development layout, and
(iv) Key to network analysis e.g. node points, elevation, demand, and
(v) Size and type of mains indicated graphically and distinguished by colour and/or line type, and
(vi) Design parameters — number of lots, number of ET, design flows, and

(vii) Legend of Domain types (residential, Industrial etc.), and
(viii)  Supply points and pressure or Hydraulic Grade Line (HGL) as supplied by SEQ-SPs, and

(ix) Location of pumps, pressure reducing valves and reservoir Top Water Level (TWL) and volume
and a listing of proposed easements and land to be dedicated to SEQ-SPs, and

(x) Limit of water district serviced by the mains, and

(xi) Proposed contours for the entire development at a minimum of 5 m intervals, and

(xii) Connections to adjoining and/or future developments as directed by SEQ-SPs, and

(xiii)  Valve layout including standard cross connections where specified by SEQ-SPs for Class A+ non-
drinking water systems where a non-drinking water supply is not immediately available.

(xiv)  Consideration of existing and proposed infrastructure (e.g. roads, road improvements,
proximity of drainage infrastructure, etc.) when determining location of appurtenances,
connections and scour outlets.

The plan shall also consider and address as necessary:
(B) Site Access, Tenure, Environment and Environment (STEP) as well as land use planning
requirements. (Refer to Urban Utilities Documents FOR325, PRO372 and FOR608)

1.2.4 Critical Infrastructure Protection

1.2.4.1 Asset Categorisation

Concept plans shall address, as necessary, asset categorisation that relates to the consequences of loss of asset
function — refer to Urban Utilities. Asset categorisation shall be determined by the relevant State and Federal
rating system for critical infrastructure in consultation with the Water Agency (Refer to Queensland
government website e.g. search <safeguarding.qld.gov.au/resources/critinfra>).

1.2.5 Detailed Design

1.2.5.1 Designer's needs and responsibilities

The design of the works shall be carried out under the direction of and certified by a Registered Professional
Engineer of Queensland (RPEQ) as defined by the Professionals Engineers Act (Qld).

The Designer shall obtain the written approval from Urban Utilities or Urban Utilities delegate for any
variations to the requirements of the latest TMW Code, as amended by Urban Utilities prior to the submission
of the final design.

1.2.5.2 Requirements to be addressed

The Designer shall provide a Basis of Design Report for the proposed trunk water main works, which shall
address, inter alia, the:

(a) Water Agency’s policies, customer charters and contracts;
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(b) Water Agency’s standards not otherwise contained or referenced by this Code;
(c) hydraulic adequacy of the system;

(d) ability of the water system to maintain acceptable water quality;

(e) critical infrastructure protection measures;

(f) structural adequacy of system components for the design life;

(g) ease of operation and maintenance of pipeline system components;

(h) OH&S requirements including Section 30B of the Queensland WH&S Act 1995;

(i) environmental requirements including environmental and community impact of the works;

(i) easement requirements;

(k) minimisation of life cycle costs;

(n resistance of each component to internal and external corrosion or degradation for the design life;
(m) system flexibility and robustness to functional changes; and-

(n) constructability and methods of construction;

(o) physically confirmed locations and alignments of Urban Utilities and other Utilities (or agencies)

infrastructure which may be impacted by the proposed works in accordance with AS 5488.1
Classification of subsurface utility information Part 1: Subsurface utility information Quality Level A
requirements;

(p) scope of work, including all water supply connections, disconnections and diversions to enable the
proposed infrastructure to be successfully constructed. (Prior consultation with Urban Utilities is
required to determine whether there are any existing network limitations/constraints that will
influence how, when and where network connection, disconnection, augmentation and/or diversion
arrangements are to be designed);

(q) all work associated with the potholing and survey of services shall ensure that service locations and
alignments are accurately reflected in the design drawings;
(r) that proposed water infrastructure terminates at a location and in a way that facilitates ease of future

connection to the network, whilst minimising disruption to the community and the need to obtain
private landowner’s consent;

(s) factors that will impact the design of the infrastructure —including water chemistry of source water,
ground conditions (e.g. acid sulphate soils, areas with known mining subsidence, ground containing
hydrocarbons etc.);

(t) impacts to Stakeholders, customers, community, Local Authority, Road Authorities and service
providers (e.g. Rail Authority);

(u) extents and location of mechanical protection (i.e. pipe enveloper or concrete encasement) on existing
trunk water main;

(v) extents, location and status of existing water network pipeline anti-corrosion measures (e.g. cathodic
protection systems); and

(w) Existing water network upsizing / augmentation proposed works.

In addressing the above requirements, the Basis of Design Report shall be developed in accordance with
relevant Queensland legislation and regulations, Codes of Practice, Australian Standards and Urban Utilities
technical standards.

1.2.5.3 Design Outputs

Design Drawings and Specifications for construction purposes shall clearly address the issues of a project. The

design output shall include, but not be limited to:

(a) Design drawings showing, as appropriate, location of pipelines, valves, hydrants, pump stations,
reservoirs and buildings, PRVs, cross connections to other Agencies (e.g. Seqwater) pipe materials, size,
pressure class, jointing methods and corrosion protection measures.

(b) Detailed construction drawings showing the location of all relevant obstructions, as well as all existing
services within and around the vicinity of the works areas, that have been accurately located using
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(c)
(d)

(i)
(k)

non-destructive methods (e.g. pot-holing).

Specifications for products, materials, site investigation, excavation / trench details and other technical
matters.

Documentation of design assumptions, constraints and issues relevant to the design and not otherwise
noted in the Concept Plan or Design Drawings or Specifications.

Any variations to this TWM Code, and the reason for the variation, shall be highlighted in a boxed note
on the design drawings

Basis of Design Report

Safety in Design Report

Detailed drawings and relevant specifications (including structural, electrical, mechanical, control
system, process logic, civil and hydraulic design). Refer to Appendix TWM-C for list of relevant Urban
Utilities Documents;

Design Report (inclusive of calculations, geotechnical report, hydraulic analysis including transient
analysis, water quality (at least L’Angelier Index to check corrosivity of the water being conveyed if a
cement-lined pipe is proposed), design criteria in relation to geotechnical and imposed load
assumptions, survey and electrical investigations, environmental report and cultural heritage report;
Inspection and test plan;

Plans detailing any additional easement requirements where the trunk main is to be temporarily
located within private property as part of the works;

Refer to Appendix TWM-A for relevant Example Project Drawings which are provided as guidance only to show
typical minimum requirements.

In addition, refer to Appendix TWM-B for a list of relevant SEQ Water Supply Standard Drawings that may also
be used for guidance only, even though these drawings are not intended for use in trunk water main designs.

The Example Project Drawing and SEQ Code Standard Drawings are not suitable for construction without
further engineering design.

1.2.6 Design Life

Asset Design Lives shall be in accordance with Table 1.2 below:

Table 1.2 — ASSET DESIGN LIVES

ASSET DESCRIPTION DESIGN LIFE

Trunk Water Mains 100 years

(and all appurtenances including valve pits/chambers)

Pumps 20 years

Valves 30 years

SCADA 15 years

Buildings / Structures Refer to Urban Utilities
for requirements

Reservoirs Refer to Urban Utilities
for requirements
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1.2.7 Instrumentation and Control Systems

All designs incorporating monitoring and control equipment shall comply with Urban Utilities requirements.
Refer to Appendix TWM-C for list of relevant Urban Utilities Documents.

2 System Planning

2.3 Demands
2.3.4 Peak Demands

2.3.4.1 General

The SEQ Water Supply and Sewerage Design Criteria define the demands to be used and their various Peaking
Factors.

2.5 System Hydraulics

2.5.2 Network Analysis

Urban Utilities requires a network analysis. Specific advice will be given at the Concept Plan stage where a
network analysis is not required.

2.5.3 Operating Pressures
2.5.3.2 Maximum allowable service pressure
Urban Utilities will provide specific advice on the need for a PRV at the Concept Plan stage.

2.5.3.3 Minimum Service Pressure

Urban Utilities requires a network analysis. Specific advice will be given at the Concept Plan stage where a
network analysis is not required.

Refer to SEQ WS&S Design Criteria for Drinking Water Single Supply Service Pressure Limits

2.6  Water Quality

2.6.1 General

Water Quality shall be measured at the distribution main offtakes in accordance with the Water Quality
Verification program described in Urban Utilities Drinking Water Quality Management Plan (DWQMP).

2.10 Trenchless Techniques for Pipelaying

Trenchless techniques shall be evaluated for alignments:
(a) passing through:
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(i) environmentally and culturally sensitive areas;
(i) built-up or congested areas to minimise disruption and reinstatement; and
(iii) other areas, particularly where the location is not suitable for trenching e.g. railway and freeway
crossings, and
(b) where the impact of the works on existing pavements and trees can be reduced.

Refer to Urban Utilities Documents TMS1582 & TMS1583 for the Horizontal Directional Drilling specification
and Microtunnelling & Pipejacking Specification respectively.

2.11 Future System Expansion

The Planner shall make allowance for existing and future land use zonings and possible rates of development
based on the Urban Utilities defined planning.

3 Hydraulic Design

3.1 Sizing

3.1.1 General

Water mains shall be sized in accordance with the SEQ WS&S Design Criteria so that Urban Utilities can comply
with regulatory and/or customer contract/agreement requirements.

3.1.6 Sizing by Analysis

3.1.6.2 Head Losses

To facilitate economic designs, the design shall be conducted to achieve less than the following head losses,
unless alternate heal loss rate limits are specified or approved by Urban Utilities:

(b) 3 m head/km for > DN 200 (CIOD) or > DN 250 (I1SO)

Head loss shall be calculated using computer models or hydraulic formulas in consideration of the SEQ WS&S

Design Criteria or where approved AS 2200. Urban Utilities may specify a preferred or mandated head loss
calculation procedure.

3.1.6.3 Hydraulic Roughness Values
Refer SEQ WS&S Design Criteria for the defined Pipe Friction calculation and hydraulic roughness values.

3.1.6.4 Flow Velocities

The design shall ensure that acceptable flow velocities are achieved within the supply network. Refer
SEQ WS&S Design Criteria for the defined Flow velocity values.
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3.3  Pressure Class of System Components

3.3.1 Gravity Systems

For gravity systems, the PN of pipes and fittings shall be not less than the design pressure and a minimum of
PN16 for general Operational needs.

3.5 System Test Pressure
The system test pressure applied to each section of a water mains network shall be such that:
(b) At the lowest point in the test section, the test pressure shall be the greater of:

(i) 1.25 times the system design pressure;
(ii) 120 m head (refer to SEQ Code Standard Drawing SEQ-WAT-1205-1).

3.8 Pipeline Components Minimum Pressure Class

The minimum pressure class for trunk water pipe and fittings shall be Class 16.
In addition to the above, the pipe and fittings pressure class shall always be greater than the design pressure.

Refer to Table 4a and the current SEQ Accepted Civil Infrastructure Products and Materials (IPAM) List for
minimum pressure class pipe component requirements for Urban Utilities.

4 Products and Material

4.1 General

Products for which inadequate performance or premature failure may jeopardise the meeting of Urban
Utilities “Standards of Service” or the economic life of the TWM system require authorisation for use by Urban
Utilities prior to incorporation into the works.

Materials accepted by SEQ-SPs for water mains are listed in the SEQ Water Supply and Sewerage Design and
Construction Code Accepted Civil Infrastructure Products and Materials list. In addition, the following

limitations apply:

(a) The SEQ Accepted Civil IPAM list is intended for use for reticulation infrastructure, and only guidance
for trunk infrastructure. All pipes and fittings require Urban Utilities approval.

(b) Accepted pipe material for trunk water mains shall be in accordance with Table 4a.
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Table 4a —ACCEPTABLE PIPE MATERIALS FOR TRUNK WATER MAINS

CHARACTERISTIC

TRUNK WATER MAIN PIPE MATERIAL SUITABILITY

Mild Steel Ductile Iron Polyethylene
(PE100)
Acceptable to Urban Utilities Yes Yes Conditional*
Minimum Pipe Pressure Class: PN16 PN35 PN16
Accepted Sizes: 0D406, 457, 508, DN375, 450, 500, DN450, 560, 630,
610, 762,914, 1016 | 600 and DN750 800, 900
and 1290 (ISO Sized DI
pipes shall not be
used where
practicable, and
requires prior
written approval
by Urban Utilities)
Accepted Internal Pipe Lining: General Purpose General Purpose n/a
Portland Cement Portland Cement
Lining with Seal Lining with Seal
Coat Coat
Fusion Bonded Factory applied
Polyethylene lining Polyurethane
lining
Accepted External Pipe Coating Fusion Bonded Zinc-Aluminium n/a
Polyethylene 400 g/m? with
Coating epoxy coating
Acceptable Installation Techniques Open Trench Open Trench Open Trench*
HDD
Acceptable Jointing where mechanical RRJ RRJ Butt Welded
protection (i.e. pipe enveloper or Flanged Flanged Flanged
concrete encasement) of trunk water Welded E-F*
main pipework is not required Mechanical
(Gripper)*

Acceptable Jointing where mechanical
protection (i.e. pipe enveloper or
concrete encasement) of trunk water
main pipework is required

Welded joints

No joints allowed

Butt welded joints
only

*Proposed jointing products and systems require prior written approval from Urban Utilities with the design to

include, but not limited to, design calculations for fittings and system thrust restraint and design life
compatibility between individual system components.

Any pipe materials that are not listed in Table 4a (above) are not accepted by Urban Utilities for trunk water

mains.

Guidance on pipe material selection shall consider site and pipe protection characteristics, as summarised in

Table 4b.
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Table 4b — PIPE MATERIAL SELECTION CONSIDERATIONS FOR TRUNK WATER MAINS

SITE & PIPE PROTECTION TRUNK WATER MAIN PIPE MATERIAL SUITABILITY
CHARACTERISTICS Mild Steel Ductile Iron Polyethylene
(PE100)
Pipework located within corrosive or Preferably not Preferably not Yes
acid sulphate soils (unless cathodic (Zinc-Aluminum
protection is Coated Pipes may be
considered) considered)
Pipework located in contaminated Yes — with welded Preferably not No
ground (i.e. ground contaminated by joints
organic compounds, such as
hydrocarbons and chlorinated
hydrocarbons)
Pipework located in reactive soils (i.e. Yes — with welded Yes - RRJ Yes
typically clay-type soils that swell when joints
wet and shrink when dry)
Pipework located in areas prone to Yes —RRJ or Yes - RRJ Yes
mining subsidence and ground welded joints
movement
Pipework located near overhead power Preferably not Preferably not Yes
lines and transmission towers (unless surge
(refer Cl 5.4.12) diverters or
cathodic protection
is installed)
Pipework conveying drinking water with | Yes — provided pipe | Yes — provided pipe Yes
corrosive water chemistry has cement lining has cement lining
with bitumen seal with bitumen seal
coating or other coating or other
accepted internal accepted internal
lining lining
Cathodic Protection (CP) Requirements CP shall be Urban Utilities does n/a
considered where not typically install
pipework: crosses cathodic protection
creeks; is installed on DI mains
within corrosive /
acid sulphate soils,
is susceptible to
stray current
corrosion

Pipeline materials selection should be carefully considered to ensure adequate strength to enable the asset to
behave in the manner for which it is designed for the duration of it specified service life without being
uneconomical. Materials selection process shall consider the following factors: pressure rating, structural
behaviour, operational regimes, environmental setting, installation methods and asset criticality.

The asset criticality assessment of the proposed installation shall be assessed in conjunction with Urban
Utilities and shall consider as a minimum: operating pressures, risk profile, loss effect, network redundancy and
operability.
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Assets that have a consequence of failure of High Significance or Most Significance are considered critical
assets.

E.g. A transfer supply main between major supply points (reservoirs), where failure could result in widespread
supply outages for (>15hr but <25hrs), third-party damage and reputational damage would likely be considered
as having an asset consequence of failure of ‘High Significance’. As such, the material selection for such an

asset may be a fully welded mild steel pipeline.

Refer to Urban Utilities Document PRO84 Urban Utilities Risk Management Procedure

4.3 Ductile Iron Systems

4.3.1 Product Specifications

DI pipe class shall be PN35. DI fittings shall be minimum PN16.
Ductile Iron Pipe (Cast Iron Outside Diameter — CIOD) shall be used unless otherwise agreed by Urban Utilities.

4.3.6 Flanged Joints
PN16 flange dimensions and associated bolting detai