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	Table 1‑1 - Glossary

	Glossary

	BPD
	Backflow Prevention Device

	
	

	Backflow
	The unwanted reverse flow of water in a drinking water system, potentially carrying pollutants or contaminants, and is defined in the Water Services Act 2021 as ‘the unplanned reversal of flow of water or mixtures of water and contaminants into the water supply system’.

	BFP
	Backflow Prevention

	Backflow prevention assembly (BFPA)
	The complete valve train compiled from the water suppliers Approved Product Register - upstream isolation valve, strainer, BFP device, downstream isolation valve. A water meter may be included in this assembly, if required by the water supplier.

	
	

	Cross-connection
	As defined in AS/NZS 3500.0 Definitions as any connection or arrangement, physical or otherwise, between any drinking water supply system either directly or indirectly connected to a water main, and any fixture, storage tank, receptacle, equipment or device through which it may be possible for any non-drinking water, used, unclean, polluted or contaminated water, or any other substance, to enter any part of such drinking water system under any conditions. 

	
	

	BSP
	Bulk Supply Point

	CAR
	Corridor Access Request

	CCTV
	Closed Circuit Television

	Charging [the watermain]
	Filling the watermain with potable water from the Entity’s supply network

	Chlorination
	Increasing the concentration of free available chlorine to
achieve disinfection over a 24-hour period. Concentration range of 5-10ppm

	DWSNZ
	Drinking Water Standards for New Zealand referencing Water Services (Drinking Water Standards for New Zealand) Regulations 2022

	ESF
	Engineering Standards Framework

	FAC
	Free Available Chlorine or Chlorine Residual

	HSNO Act
	Hazardous Substances and New Organisms Act 1996 and associated regulations

	IQP
	Independent Qualified Person - a person approved by a territorial authority as qualified to inspect a specified building system and ensure that necessary maintenance occurs (under the Building Warrant of Fitness process). “Independent” means they have no financial interest in the building. This is defined in Section 7 of the Building Act 2004.

	kPa
	Kilo Pascal

	Local Network / Reticulation
	The reticulated distribution system from the transmission system to the point of supply to the customer (the water meter), less than 300mm in diameter

	L or l
	Litre

	L/s
	Litres per second

	m
	Metre

	mg/L
	Milligrams per litre (equivalent to ppm)

	mL
	Millilitres

	MPN
	Most Probable Number

	Plumber
	A plumber is trained, assessed and qualified to either a Licenced or Certified level, then authorised to practice by the Plumbers, Gasfitters and Drainlayers Board to the Plumbers, Gasfitters and Drainlayers Act 2006.

	PPE
	Personal Protective Equipment

	ppm
	Parts per million (equivalent to mg/L)

	SDS
	Safety Data Sheet

	Superchlorination
	Increasing the concentration of free available chlorine (FAC) to achieve disinfection over a 1-hour period.
Concentration of FAC will be at 80-100ppm

	SiD
	Safety in Design

	Transmission Network
	The bulk distribution system from water treatment plants to reservoir storage and/or bulk supply points. Transmission mains can be differentiated from Local Networks mains in that customer connections are generally only on Local Networks mains, and they are >300mm in diameter. There may be some exceptions, in which case the Entity should be contacted for clarification.

	Water Supply System
	The combined transmission and local network drinking water supply system

	WTPs
	Water Treatment Plants

	Annual exceedance probability (AEP)
	The probability of exceedance of a given occurrence, generally a storm, in a period of 1 year (1% AEP is equal to 1 in 100 year storm).

	Assets
	Water, wastewater, and stormwater infrastructure owned and operated by a water service entity WSE.

	Brownfield
	A land area that has existing or legacy infrastructure, or land that has been contaminated.

	Developer
	An individual or organisation having the financial responsibility for the development project. Developer includes the owner.

	Designer
	The developer’s professional advisor, appointed by the developer to complete the investigation, design, contract administration, construction supervision, and certification of the works on completion.

	Dwelling
	Any building or group of buildings, or part thereof used, or intended to be used principally for residential purposes and occupied or intended to be occupied by not more than one household.

	Dwelling unit equivalent (DUE)
	A unit of water demand of 220 kilolitres per year on average, or,
where a wastewater meter is installed, a unit of wastewater discharge of 209 kilolitres per year on average. The number of DUE’s is based on the additional demand for water and/or wastewater at the property and will be rounded to the nearest whole number.

	Greenfield
	A land area that has no prior infrastructure development and is not contaminated.

	Infill
	Development within a previously developed area.

	Local water network
	The reticulated distribution system from the water transmission systems to each property. Pipelines are generally less than DN300.

	Water transmission
	The water transmission system covers the bulk conveyance of water to reservoir storage or to bulk supply points. Customers are not supplied directly from transmission systems.

	Peet valve
	 A gate valve that is installed on a rider main, sometimes referred to as an isolation valve

	Point of supply
	The ‘point of supply’ is the point where the public network connects with a private network. At this point, the responsibility for ownership and maintenance of assets and equipment transfers from a WSE to the customer.

	Drinking Water
	Term used in the Water Services Act 2021 to denote potable water.  

	Private connection
	Private connection is the pipe connection from the private property up to the point of connection, usually a meter box.

	Principal main
	A watermain that is DN100 or greater. Fire hydrants may be installed on a principal main.

	Rider main
	A water supply main that is supplied from a principal watermain. A rider main is smaller than the principal main, but not less than DN50.

	Service lead
	The lateral pipe connection up to the point of supply is installed in public road reserve and is owned by the WSE. The service lead is also commonly referred to as the “service connection” or “lateral connection”

	Structure
	A piece of infrastructure (excluding pipework), that may be constructed from various types of materials that includes something built or arranged such as underground chambers or pits, a building or building components such as foundations, piles or retaining walls.

	Sluice valve
	A gate valve used for sluicing or scouring debris from a water main.

	System (water/network/ reticulation)
	The interconnected hydrological engineered layout of hydraulic components such as pipes, valves and pumps.

	Toby Valve
	A small isolation valve <DN50 installed on a service lead. Referred to as a Toby in the Water Services Act 2021.
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	Table 1‑2 – Abbreviations


	Abbreviations
	

	AEP
	Annual exceedance probability

	CBD
	Central business district

	CCO
	Council controlled organisation

	CoP
	Code of Practice

	CLS
	Concrete lined steel (pipe)

	DN
	Nominal diameter

	EPDM
	ethylene propylene diene monomer rubber

	ESF
	Engineering standards framework

	FENZ
	Fire and Emergency New Zealand

	ha
	hectare

	L/d
	Litres per day

	L/p/d
	Litres per person per day

	L/m²/d
	Litres per square metre area per day

	L/s
	Litres per second

	HGL
	Hydraulic grade level

	H&S
	Heath and Safety

	IQP
	Independent qualified person

	m
	metre

	m2
	square metre (area)

	mm
	millimetres

	MPa
	megapascal

	m/s
	metres per second

	NB
	Nominal bore. The inside diameter of a pipe

	NEDS
	National Engineering Design Standards

	NPS-FM
	National Policy Statement Freshwater Management

	OD
	Outside diameter

	PE
	Polyethylene

	PF
	Peaking factor

	PN
	Pressure nominal. Maximum rated operating pressure

	PE 100
	Polyethylene with MRS=10MPa

	PE 80 
	Polyethylene with MRS = 8MPa

	PVC-U 
	Unplasticised PVC

	PVC-M 
	Modified PVC

	PVC-O 
	Orientated PVC

	PP
	Polypropylene

	PB
	Polybutylene

	ABS
	Acrylonitrile Butadiene Styrene 

	PE-X 
	Cross-linked Polyethylene

	PTFE
	Polytetrafluorethylene

	RPZD
	Reduced Pressure Zone Device used for backflow prevention in some circumstances

	SBR
	Styrene-butadiene rubber

	NBR
	Nitrile-butadiene rubber

	
 WSE
	Water Services Entity
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[bookmark: _Toc143508818]PART ONE - PLANNING AND DESIGN


[bookmark: _Toc130972799][bookmark: _Toc143508819]GENERAL
This volume sets out requirements for the planning and design of water networks for network renewals, upgrades, land development, and subdivision. It also guides the assessment and upgrade of existing water systems to service brownfield and infill developments. It covers the design of water pipes for the purpose of supplying water for drinking, including restricted flow supply, and firefighting purposes up to and including 300mm diameter. All trunk mains, booster pump stations, reservoirs and pressure management devices will require specific design in conjunction with the WSE and are excluded.
[bookmark: _Hlk143418661]Where investigations and reports are required by a suitably qualified person, this person or persons will have nationally recognised qualifications and accreditation, such as Chartered Professional Engineer (CPEng), Certified Professional Land Development Engineer or Certified Professional Engineering Surveyor.
The person or persons will normally be expected to be professionally recognised in the area of competence claimed and to carry professional indemnity insurance to a level suitable for the purpose.
The Water Services Entity (WSE) reserves the right to have any work peer reviewed regardless of any prior approval as to the acceptability of the suitably qualified person. The cost of all peer review work will be borne by the developer as referenced in the WSE Development Code.
Without limiting the Entity’s rights to require the use of suitably qualified persons the following are examples of areas of expertise, together with the expected minimum qualifications where such people may be required:
Potable water supply engineering (CPEng with recognised Water engineering discipline competence); 
Geotechnical engineering (CPEng with recognised discipline competence);
Traffic and transportation engineering (CPEng with recognised discipline competence); 
Landscape design and practice (Registered Landscape Architect); 
Land surveyor (subdivision plans and Land legalisation) (Certified Professional Land Development Engineer (CPLDEng) or a Certified Professional Engineering Surveyor (CPESurv))
Fire Engineering (CPEng with recognised discipline completence)
[bookmark: _Toc143429493][bookmark: _Toc143429966][bookmark: _Toc143429494][bookmark: _Toc143429967][bookmark: _Toc130972800][bookmark: _Toc143508820]SCOPE
This NEDS covers the design of water pipes for the purpose of supplying water for drinking, including restricted flow supply, and firefighting purposes up to and including 300mm diameter. All trunk mains, booster pump stations, reservoirs and pressure management devices will require specific design in conjunction with the WSE and are excluded.
[bookmark: _Toc143508821]PLANNING AND DESIGN
[bookmark: _Toc130972803][bookmark: _Toc143508822]Scope and requirements 
To supply the required quality and quantity of water to all customers as required by legislation and to the WSE’s minimum level of service. The design of the water network must be designed to meet:
1. An acceptable water supply for each property, , by providing a service connection from the watermain to each property; and
Where the area is in an urban fire district, the required firefighting water supply to the general area, including fire flows for each property.
Designers must consider the hydraulic adequacy of the network including the specified levels of service, water quality and impact on the existing network.
The water network must meet the minimum design life requirements of 100 years taking into account structural strength, design loadings, seismic resilience, pressure transients, soil conditions and water conditions (internal and external corrosion). The designer must ensure the water network is cost efficient over its design life while accounting for environmental and community impacts through integrated three waters management and water conservation.  The designer shall ensure the WSE’s requirements for condition assessment to assess its condition when nearing the end of its design life are met to optimize future renewal strategies.
[bookmark: _Toc130972804][bookmark: _Toc143508823][bookmark: _Ref153787986]Stage 1 Concept Plan Approval
A concept plan shall be developed for each project complying with the Entity’s three stage approval process set out in its Development Code, section 3 Figure 1 and 3.2 Information Requirements.
Depending on a WSE’s requirements and/or scope of a project, the plan format may vary from a layout sketch for a single dwelling connection to a complete system specification. For example, a plan for a reticulation system may simply require notification of the point of connection, service pressure and any special system requirements.
The concept plan for developments that trigger the Development Code criteria for Stage 2 and Stage 3 approvals processes  shall also:
1. Satisfy requirements of relevant Health & Safety, Environmental Legislation and/or Regulations;
Address route and/or layout of reticulation, the operations and maintenance of which have the potential to cause traffic disruption especially in potentially congested areas such as CBDs and commercial areas;
Address the safe shutdown and maintenance of the system for maintenance;
Minimise the likelihood of pipe, fitting and appurtenance failures;
Early engagement with FENZ is recommended to address matters that relate to firefighting water supply
Identify any special requirements of the WSE or Regional or District Plan including, but not limited to:
1. Provision for future expansion of the system and/or required augmentation of the existing system; and
The plan shall also consider and address as necessary:
Heritage and archaeological aspects.
Land ownership and planning requirements.
Impacts on community.
Water quality performance.
[bookmark: _Toc130972808][bookmark: _Ref143500084][bookmark: _Toc143508824][bookmark: _Ref153785382]Stage 2 Engineering Plan Approval
[bookmark: _Toc130972809]Designer’s needs and responsibilities
For developments requiring a Stage 2 Approval under the Water Services Act 2023 the Designer shall satisfy themselves at an early stage of the adequacy and accuracy of the Approved Concept Plan. The Designer should liaise with the WSE, prior to commencement of design, to ensure that sufficient planning is completed in order to undertake the design.
Drawings and Figures included in this NEDS a“d "typical drawi”gs" made available to Designers by the WSE shall be considered “s "typi”al" “r "conc”pt" and are not suitable for construction without further engineering design detail and being made project specific as part of the Construction drawings.
The Designer requires information such as:
1. Concept Plan capacity assessment including:
2. Details of acceptable connection point(s);
(ii) Details of available flow (Q) at the connection point
(iii) Details of available pressure / head (H) at the connection point
(iv) Minimum and maximum allowable operating (working) pressure
Infrastructure servicing repo
rt
Details of any larg“r "through ma”ns" required for future expansion
Special requirements for firefighting purposes
Backflow risks
Water supply zone boundaries; and
Options to be considered for security of supply or alternative supply arrangements
[bookmark: _Toc130972810]Requirements to be addressed
The design shall provide a water supply to each property by way of a connection point to a water main or a pre-laid property service from a water main and shall address- the following, but not limited to:
1. WSE’s policies, customer charters and contracts
WSE’s standards, specifications, design guides not otherwise contained or referenced by this NEDS, including pre-existing documents pre-reform included in the table in Appendix B.  Whichever is the more onerous shall take precedence unless the WSE allow a dispensation;
Applicable consents, District Plan & Regional Plan Rules
Hydraulic adequacy of the system
Ability of the water system to maintain acceptable water quality to the NZDWS and protect against backflow risk
Structural adequacy of system components for the design life
Ground conditions expected to be experienced during construction and over it’s design life
Ease of operation and maintenance of pipeline system components
Health and Safety (H&S) requirements, including safe access for operators and during maintenance
Environmental requirements including community impact of the works
Give effect to  Te Mana o Te Wai principles including minimum practicable adverse environmental and community effects
Consider any environmental and climate changes through the life of the asset in terms of sustainability, asset renewal, future access, and levels of service
A Safety in Design review and register shall be produced
[bookmark: _Hlk143094103]Easement requirements
Minimisation of life cycle costs
Consideration of low carbon solutions
Resistance of each component to internal and external corrosion or degradation for the design life
System flexibility and robustness to functional changes
Constructability and methods of construction
Climate requirements (e.g., Alpine and/or frost areas)
[bookmark: _Toc130972811]Design outputs
The design output shall include, but not be limited to:
1. Design Drawings showing, as appropriate, location of pipelines, valves, hydrants, metering, backflow prevention devices, pipe materials, size, pressure class, jointing methods, and corrosion protection measures.  Pipelines of and greater than 250mm diameter require long section drawings.
Detailed construction drawings including the location of all relevant obstructions, services, and structures.
Specifications for products, materials, site investigation, excavation / trench details and other technical matters.
Design Documentation of assumptions, constraints, and issues relevant to the design and not otherwise noted in the Concept Plan Approval or Design Drawings or Specifications for construction.
The Safety in Design register.
Other documents if required by WSE such as a construction inspection and testing plan, a whole of life cost estimate for the asset
[bookmark: _Toc130972812][bookmark: _Toc143508825]Design life
All water supply system buried assets shall be designed and constructed for an asset life of at least 100 years.
Surface boxes shall have a minimum design life of 50 years.
Some components such as metering, control valves, and control equipment may require earlier renovation or replacement.
The WSE list a number of accepted and standardised materials. The use of components not listed on the material supply standards or approved products registers requires specific approval from the WSE prior to their use through an application for a dispensation.
[bookmark: _Toc130972813][bookmark: _Toc143508826]Carbon Reduction
The Climate Change Response (Zero Carbon) Amendment Act 2019 sets a domestic greenhouse gas emission target for Aotearoa New Zealand to reduce net emissions.  To help achieve this target the WSEs will specifically encourage innovative solutions that reduce operational and embedded carbon emissions while maintaining secure, safe, resilient and enduring water reticulation assets.
[bookmark: _Toc130972815][bookmark: _Toc143508827]SYSTEM PLANNING
[bookmark: _Toc130972816][bookmark: _Toc143508828]GENERAL
[bookmark: _Toc143508829]Structure plan/Infrastructure Master Plan
The Unitary, City or District Authority may live zone land or facilitate a district or structure plan setting out certain information to be used in design, such as population to be served, flows, sizing, upstream controls, roading, recommended pipe route layout, or particular requirements of the WSE. Where a district or structure plan is not provided, the designer shall determine this information by investigation using this National Engineering Design Standards (NEDS), engineering principles and by discussion with the WSE as necessary.
[bookmark: _Toc143508830]Future development
Where further subdivision, adjacent to the one under consideration, is provided for in the District or Unitary Plan, or the developments is staged, the water supply infrastructure must be designed to cater for future development and incorporate such additional infrastructure as may be required to enable a staged development.
[bookmark: _Toc136441530][bookmark: _Toc145948954]Planning horizon
This shall be determined by the Entity.
[bookmark: _Toc136441531][bookmark: _Toc145948955]Concept plan
This shall be submitted for Stage 1 Concept Plan Approval to the Consenting authority and the Entity.

[bookmark: _Toc130972817][bookmark: _Toc143508831][bookmark: _Hlk137470323]SYSTEM CONFIGURATION
[bookmark: _Toc143508832][bookmark: _Ref153787022]Point of Supply
Points of connection shall conform to WSEs requirements and any relevant Bylaw or other legislative instrument.  The Entity may issue an indicative layout plan with functional design requirements for any specific project. Provision for a meter, whether required by the Entity or not, shall be included in the design to enable easy retro-fitting in the future. 
The design of the reticulation shall be such that one water supply connection can be readily provided to the ‘front’ of each allotment but avoid the potential driveway or vehicle crossing location.  
The point of supply is after the last fitting of the master meter, manifold or WSE owned backflow prevention assembly at the property boundary. All equipment and fittings upstream of this point are owned by the water supply entity and are considered part of the water supply entity’s network.
For front properties, service connections shall be located at the centre of the road frontage or adjacent to vehicle entrances, outside of the property boundary. For a rear lot serviced by an access strip or ROW, the service connection shall be located adjacent to the vehicle crossing entrance, outside the property boundary.
The point of supply to the consumer is shown on Drawing WS-01 which contains examples of these from across the country.
1. The service connection shall have a meter (if required by the Entity), a manifold incorporating a toby valve and non testable backflow preventer under a WSE accepted meter box located in the road reserve, 300mm from the boundary and the supply connection shall be extended a minimum of 1m inside the boundary (refer to Drawing WS-18, etc).  Note: All testable BPD shall be installed above ground as part of a backflow prevention assembly.
Where there are between two and four lots on a right of way, or in certain cross lease or duplex situations an appropriately sized manifold box and lid is to be used. The manifold box shall be located in the right of way clear of vehicle traffic movements and adjacent to the vehicle crossing
Where five or more service connections will be required in an access lot or right of way, a single pipe shall be used, subject to the following design criteria:
1. A rider main of DN63 PE shall be used, or the rider main diameter shall be determined by firefighting requirements if applicable.
Service pipes crossing the access lot shall be DN25 PE and shall be placed in a DN50 duct
The service pipe connections to the rider main shall be in the grass berm
Service connections, meters (where applicable), manifold boxes and gate valves shall be constructed to Drawings WS-16 to 20
The rider main shall have a 50NB flushing valve of the furthest point from the reticulation. Refer Drawing WS-01
Metallic detector tape, laid directly above the rider main at a maximum depth of 200mm is required where the alignment of the pipe is not clearly defined as a straight line between valve box lids and in other circumstances as required by Council
An "Easement in Gross" over the right of way shall be granted in favour of the entity for water supply purposes to allow access for maintenance of the rider main and connections
Ownership of the rider main shall transfer to the water supply entity. The Entity’s responsibility for maintenance of the service pipes shall cease at the boundary to each individual lot
Refer to Drawing WS-01 for connection layouts
In some cases, if a fire hydrant is required to comply with NZ Fire Service Firefighting Water Supplies Code of Practice PAS NZS 4509, then the Entity will own the hydrant and the main up to the hydrant and be provided with an easement over these assets.
With the exception of c) and d) above, the Water Supply Entity does not own or operate pipelines on private property. Unit Title developments are recommended to conform to service connection layouts described above in order to facilitate for subsequent sub-division should this be required as a future development of the site.
Isolation valves for individual units are required  to comply with Building Code Acceptable Solutions G12/AS1 Paragraph 5.5.1 and G12/AS3, which cites AS/NZS 3500 Part 1: 2021 Clause 5.4.4 Water services.  They ) shall be located outside of the building platform but within the property. For avoidance of doubt, these shall be considered to be private.
The connection should be designed to suit the existing reticulation layout, and any future development, and be supported with an approved Concept Plan as described herein and the Development Code.
Connection of a new development may require upgrading or extending the existing water network so that the existing levels of service are maintained.
Cross connections between any other water supply are prohibited.
[bookmark: _Toc130972818][bookmark: _Toc143508833]SYSTEM PLANNING PROCESS
[bookmark: _Toc130972819][bookmark: _Toc143508834]General
System planning shall ensure sufficient supply is provided for the land area, number of properties and population projections in the area of supply 
The water demand allowance in the subdivision design shall include provision for:
1. Population targets
The area to be serviced; or
Individual properties proposed by the developer.
NZS 4509 - New Zealand Fire Service Firefighting Water Supplies Code of Practice (where required by the WSE).
Adjustment may be required to cater for the known performance (demand-based flows) of the existing parts of the water system.
[bookmark: _Toc130972820][bookmark: _Ref141340639][bookmark: _Toc143508835]Extending / upgrading an existing water supply system
Alteration to existing infrastructure
The connection of new developments may require upgrading or extending the existing water network and must maintain the minimum level of service for the existing infrastructure. Alteration to the existing water network to achieve the required level of service and standards for development outside of the on-demand water supply areas, the water supply area or restricted flow area must be at no cost to the WSE.
In order to extend a water supply into an adjacent development, the Developer shall undertake the following actions working closely with the WSE who may undertake some or all of these actions with their own models and staff:
1. Assess the system capacity and operating characteristics at potential connection points by considering:
1. available pressure head, H;
available flow, Q; and
water quality performance of the system
firefighting capacity of the system.
Perform a network analysis to:
1. assess the adequacy of the existing system to service the new development
1. determine the impacts of the new development proposal upon the existing system, including local and associated remote system elements
 determine capacity augmentation / replacement and/or operational requirements e.g., changed controls
determine additional water quality infrastructure and/or operational measures required; and
assess options of alternative supply and continuity of supply.
Assess proposed works in the light of future stages of the development and other separate (contiguous and/or adjacent) developments.
Plan the distribution network e.g., layout, hydraulic design (Refer to sections 3 and 5 of this NEDS)
Plan the localised reticulation networks for the new development (Refer sections 3 and 5 of this NEDS).
[bookmark: _Toc130972821][bookmark: _Toc143508836]Providing a new water supply
New water sources are not in the scope of this NEDS.
[bookmark: _Toc130972822][bookmark: _Toc143508837]Non-drinking water as drinking water substitution
[bookmark: _Hlk137706337]Grey water or non drinking water systems are not in the scope of this NEDS.
[bookmark: _Ref141343366][bookmark: _Ref141343612][bookmark: _Ref141365675][bookmark: _Toc143508838]DEMANDS
[bookmark: _Toc130972824][bookmark: _Toc143508839]General
Water reticulation systems shall be designed to supply peak flow requirements for residential, non-residential, and firefighting water demands.  Residential and non-residential demands shall be calculated following sections 2.4.3.3 and 2.4.3.4 while firefighting requirements shall comply with NZS PAS 4509.
As development continues or demand management initiatives are enacted, pressures in water supply networks are likely to reduce over time.  To accommodate these future changes water supply networks shall be designed to maintain appropriate nominated pressures but also to meet demand at the minimum network service pressures from Section 2.5.3.3 or a100kPa minimum head under firefighting flow conditions.
Any shortfall between the fire flow and pressure required by the proposed development and the minimum design supply pressures and flows shall be the responsibility of the site owner.  In such cases the site owner shall provide alternative fire protection services, such as private storage and pumps, at the cost of the site owner.
Many commercial and industrial developments require installation of special fire protection services. While it is the responsibility of the site owner to provide these fire services, the developer shall design the water reticulation system with consideration to the required demands, where these are known in advance, by taking into account land zonings, SNZ PAS 4509 requirements and the minimum design flows and pressures as stated in sections 3.1 and 2.5.3.3. The site owner shall ensure that if any special fire protection services require supply of water from the WSE’s reticulation network, the design shall include the protection of existing WSE assets and consider the existing and future available pressure and flow during normal operations.
[bookmark: _Toc130972825][bookmark: _Toc143508840]Multiple water supply systems
These are not in the scope of this NEDS as this situation will require engineering design. However, developments that include an additional water supply source or sources shall use design criteria from sections 2.4.3 and 2.4.4 to calculate peak and average residential and non-residential demands.
Where a property has an additional water supply system, or systems, the property shall be considered high hazard for backflow prevention and require a RPZ backflow prevention assembly (or suitable backflow prevention solution) at the point of supply from the drinking water system. This applies irrespective of if the additional source is reticulated, a rainwater tank, a private bore or other source..
[bookmark: _Toc130972827]Rainwater tanks
Rainwater tanks are not in the scope of this NEDS.
[bookmark: _Toc130972828][bookmark: _Ref141342798][bookmark: _Toc143508841][bookmark: _Ref153785105]Demand assessment
[bookmark: _Toc130972829][bookmark: _Ref153785314]General
The water reticulation system shall be designed to comply with SNZ PAS 4509, where required by the WSE.
Any shortfall between the fire flow required by the proposed development outside the WSE’s minimum design supply pressure and flow is the responsibility of the site owner, who is to provide alternative fire protection services, at their own cost. (refer to Section 3.1 for more details).
Demand assessment shall include the peak and average daily residential and non-residential flows excluding any firefighting water requirements.  Each development shall have individual calculations for the demands.  However the full analysis must include a fire flow scenario as defined in SNZ PAS 4509 clause 4.2.
Future changes shall be considered during design.  Should a development include large properties that could potentially be subdivided further in the short to medium term the design shall be based on the future number of properties.
Overall average demand shall be the sum of residential and non-residential demands.
[bookmark: _Toc130972836][bookmark: _Ref141341623][bookmark: _Ref141342064][bookmark: _Ref141342839][bookmark: _Ref141343320]Minimum flows
The minimum flow shall be the greater of:
1. 25 L/min at the customer point of supply
[bookmark: _Hlk141341890]Hydrant fire flow, refer to SNZ PAS 4509
The network shall be designed to maintain appropriate nominated pressures at the minimum design flows.  For water mains (typically 100mm or greater nominal bore fitted with fire hydrants) the minimum design flow rates for reticulation to serve a development shall be calculated following the equation:


Where firefighting flows are determined by SNZ PAS 4509 - New Zealand Fire Service Firefighting Water Supplies Code of Practice, submains and other pipes smaller than 100mm nominal bore shall use the peak hour flow as the minimum design flow.
[bookmark: _Toc130972830][bookmark: _Ref141341447]Residential
Average daily residential demand calculations shall include the number of properties, number of residents at each property and the average daily water demand per person following the equation:


The number of properties shall include the total number of residential zoned properties proposed in the development, or for large properties that may be subdivided further in the short to medium term, the design shall be based on the future number of properties.
Occupancy numbers from the Table 2‑1 below shall be applied.
	[bookmark: _Ref153524976]Table 2‑1 - Residential Design Occupancy Allowances

	[bookmark: _Hlk136591772]Number of Bedrooms
	Occupancy for Design Purposes

	1
	2

	2-4
	3

	5+
	Specific agreement with Entity

	Unknown
	Assume a design occupancy of 3 per dwelling unit

	Notes:
Where large dwellings are proposed, which have additional rooms beyond those allocated as dining, lounge, and bedroom e.g., family, office, study or sleep outs which have the potential to be used as bedrooms, an additional occupancy allowance should be made on the basis of 1 extra person times the ratio of the total floor area of the additional room(s) to that of the smallest designated bedroom.
For residential retirement villages without a hospital facility and that have single bedroom units then a design occupancy rate of 1.5 may be considered for all units.



1. Average daily consumption figures for the specific network shall be provided by the WSE.  
Where figures for the network are not available assume:
1. 275 L/person/d for networks with universal metering and volumetric water billing
325 L/person/d for networks with no controls on water use
200 L/person/d for residential apartment buildings
[bookmark: _Toc130972831][bookmark: _Ref141341461]Non-residential
Non-residential (commercial, industrial, or reserve) area design flow rates shall consider land area, lot sizes, land use type and requirements of individual businesses.  Reserve, park, and sports field flows shall consider climate and rainfall and may require expert advice on irrigation requirements for plants or grass.  Non-residential design flows require WSE approval prior to commencing detailed design.
	Table 2‑2 - Non-Residential / Other Facility Design Occupancy Allowances

	Commercial Facility Types
	Design Water Flow Allowance

	Hospitals
	Day Facility (treatment facilities, wards)
	320 Litres per bed per day

	
	Night and Day Facility (24-hour operation)
	630 Litres per bed per day

	
	Staff
	50 Litres per employee per day

	Child Day Care
	Children
	45 Litres per child per day

	
	Staff
	50 Litres per employee per day

	School (day students)
	Primary School
	20 Litres per student per day

	
	Secondary School
	25 Litres per student per day

	
	Staff
	50 Litres per employee per day

	School (boarding)
	Secondary School
	160 Litres per student and staff member per day

	Student Accommodation
	160 Litres per student per day

	Motels and Hotels
	Guests
	200 Litres per room per day

	
	Staff
	50 Litres per employee per day

	Community halls and churches and/or facilities with intermittent use
	12 Litres per seat per day

	Note: 
For activities where a large number of people can be expected to use multiple water fixtures simultaneously e.g., community halls and conference halls, the Peaking Factor shall be based on the number of water fixtures / appliances, as per NZS 3500.1 Plumbing and Drainage: Part 1: Water Services. Water consumption allowances in this table include general irrigation (but not specific irrigation systems) and grounds upkeep.



	Table 2‑3 – Other Facility Design Occupancy Allowances

	Number of Bedrooms
	Occupancy for Design Purposes

	Dry retail (Note 1) (where kitchen/toilets are not normally made available to customers)
	1 person per 50m2 nett floor area at 65 litres per person per day.

	Office buildings and dry retail where toilet facilities, etc. are provided to customers.
	1 person per 15m2 nett floor area at 65 litres per person per day.

	Wet retail (Note 2): Food and or beverage retail/preparation e.g., coffee shop, restaurant, bar, butcher, fresh fruit, and vegetable retail.
	15 litres per day per nett m2 of floor area (including kitchen and dining areas).

	Notes:
1) Dry retail is where water is normally only used by staff for their own personal food preparation/toileting needs. Examples include clothes shops, hardware retail.
2) Wet retail is where water is used to prepare food product for customers. Examples include cafés, lunch bars, restaurants, butcheries, fresh fruit and vegetable retailers, food courts, bars and supermarkets.
3) Assuming no significant irrigation. 
Important: Nett floor area is the total floor area of the building (exclude any open land areas), less non-productive areas, such as: lobbies; lifts; machine rooms; electrical services; stairwells; fire escapes; corridors and other passages used in common with other occupiers; car parking areas; etc. If the nett area is unknown, and the type of buildings are unknown, it can be assumed that the nett floor area is = 80% of the gross floor area of the building. 
As a guide to how activities will be assessed, commercial washing activities such as car / boat washing activities, etc. would be regarded as a “wet-industry” and not as a commercial  wet retail activity, as the water is being used as a part of a process (washing). Large-scale food-processing (i.e., for supply to commercial customers, as opposed to on-site retail customers) would be regarded as an industrial activity. Preparation / manufacture of non-food based products is also regarded as an industrial activity. Industry design flows are detailed in the section below.



	Table 2‑4 – Wet & Dry Industrial assumed Design Allowances

	Industry Activity Type
	Routine Peak Daily Usage 
Litres per square metre per day (L/m2/d)

	Light water users, or up to 2 storeys (Note 1)
	4.5

	Medium Water users, or 2 to 5 storeys (Note 2)
	6

	Heavy water users, or 5 to 10 storeys (Note 3)
	11

	Very heavy water users (Note 4)
	>11
Specific design required

	Notes:
1) A light water usage industry is a relatively dry and clean trade where industrial practices do not include process water usage. Showers provided for personnel’s ad-hoc use would still fall into the ‘light water user’ category.
2) A medium water use industry is a dirty trade where good practice requires regular water usage. Showers are in daily use because commercial activities require staff to have washing facilities. There is no process water usage.
3) A heavy water use industry uses water as a part of commercial activities in moderate quantities, but is not a Wet Industry, as defined in note 4 below. Wherever possible, the design flow for a heavy water usage industry should be checked against known water consumption rates. The Design Engineer shall submit evidence of these checks as a part of the application.
4) A very heavy water usage industry is a trade using in excess of 12 L/m2 of nett floor area/d on a routine basis.
5) This table assumes no significant irrigation.



[bookmark: _Toc130972832][bookmark: _Toc143508842][bookmark: _Ref153785141]Peak demands
Water demands vary on a regional basis depending on climate conditions and consumer use patterns. The WSE may provide historically-based demand information appropriate as the basis for design.  Where such flow data is not available the Designer shall agree the method for calculating peak flows with the Entity.  The following may be used as default values.
Peak Day Demand (over a 12-month period) = Average Day Demand x Annual Day Peaking Factor (ADPF)
Unless specified otherwise by the WSE:
1. ADPF = 1.5 for populations over 10,000
ADPF = 2 for populations below 2,000
Interpolated between 1.5 and 2 for populations between 10,000 and 2,000
Peak Hourly Demand = Average Hourly Demand (on peak day) x Peak Hour Peaking Factor (PHPF) over a 24-hour period
Unless specified otherwise by the WSE, the PHPF shall be 2.5.
Peak flow calculation example:
For a new land subdivision of 50 three bedroom dwellings use:
Design Population = 50 dwellings x 3 people = 150 people
Average daily demand = 150 x 275 = 41,250 L/d
Peak day demand = 41,250 x 2 =82,500 L/d
Peak hourly demand = (82,500 / 24) x 2.5 = 8,594 L/h
= 8,594 / 3,600 = 2.4 L/s

[bookmark: _Ref141343411][bookmark: _Toc143508843]SYSTEM HYDRAULICS
[bookmark: _Toc130972838][bookmark: _Toc143508844]General
The diameter, material type(s), and pressure class of the water main shall be selected to ensure that:
1. The main has sufficient capacity to meet peak demands while maintaining minimum pressure
All consumers connected to the main receive at all times an adequate water supply flow and pressure
[bookmark: _Hlk141342745]The appropriate fire flows and pressures can be achieved (see Section 2.4.3)
Flow velocities are sufficiently low to minimise pressure losses
Flow velocities are sufficiently high to minimise water age
A properly designed hydrant flow test can provide information about the current capacity of the water supply system to the area where the development is proposed and the capability of the hydrant asset to deliver required flows. This information is essential to support the capacity assessment process regardless of the fire-fighting requirement of a building.  However if the WSE have a fully calibrated and up to date model this test may not be required.
For the design of all commercial, industrial, and residential small developments as deemed required by the WSE, actual hydrant flow tests shall be carried out by an approved person at peak hour, with pressure recorded at the nearest public hydrant and the next available hydrant flowing in a fully open position.  All at the developers cost.
The design of hydrant flow test shall not extract flow from hydrants beyond minimum flow targets. Refer to Section 2.4.3.2.
All hydrant flow tests require WSE approval prior to conducting in the field. The WSE may require the hydrant flow test to be observed in the field by an approved independent observer to audit the readings. If at any time during a hydrant flow test the observed pressure drops to or below 10m, the hydrant flow test shall be ended. The hydrant flow test shall also follow a procedure to:
1. Maintain public safety and damage to property
Prevent contamination incidents
Prevent discharge of excessive amount of chlorinated water into the environment
Prevent suspension of sediment and its discharge to stormwater systems
Prevent scouring of surfaces
No hydrant check is to be planned without that plan being approved by the Entity.  Note that generally only hydrants painted yellow can be used for hydrant flow tests. 
[bookmark: _Toc130972839][bookmark: _Toc143508845]Network analysis
Where required by the WSE, a network analysis of the system shall be undertaken at a developer’s cost to ensure adequate water supply is available to all consumers connected to the system for all defined modes of operation. The analysis shall include all elements within the system, including current and future development stages in a multi-staged development site, and the analysis shall address all demand periods including peak demand, low demand flows, and fire flows. Future demand should be assessed separately to the staged development scenarios to account for potential maximum infill development (refer to section 2.4.3.1.  The analysis should also ensure interruptions to supplies are limited during cut-ins and network extension activities.  The network analysis shall be provided in the design documentation report (refer 1.2.3) detailing any assumptions.
[bookmark: _Toc130972840][bookmark: _Toc143508846]Operating pressures
[bookmark: _Toc130972841][bookmark: _Ref141344038]Service pressure
[bookmark: _Hlk137723177]Service pressure is location and flow-rate dependent. At any point in the system, service pressure is dependent on the available static head or steady state pumping pressure less hydraulic losses due to demand flows. Service pressure should be specified by the WSE. Where service pressure limits are not specified, the limits in Table 2‑5 shall be adopted for reticulation mains.
[bookmark: _Toc130972842]Maximum allowable service pressure
An upper limit on service pressure is generally imposed to reduce wastage of water through leakage and to minimise the risk of damage to consumer appliances connected to the water supply. Transfer mains and those distribution mains that do not supply directly to consumers may operate at higher pressures than reticulation mains, e.g., up to 3500 kPa (350 m head). An operating pressure limit may be specified by the WSE. Where a transfer or distribution main supplies directly to the reticulation system, the maximum allowable operating pressure is set by the maximum service pressure and shall be as specified by the WSE or in accordance with the requirements of Table 2‑5, whichever is applicable.
Where the maximum service pressure exceeds that in Table 2‑5 the Designer shall address the need for pressure reducing facilities.
[bookmark: _Toc130972843][bookmark: _Ref141341598][bookmark: _Ref141341641][bookmark: _Ref141342139]Minimum service pressure
A lower limit on service pressure is usually specified to provide sufficient pressure for the design flow to be delivered onto properties. This includes an allowance for overcoming the basic head losses in the water service, associated fittings, meters, and backflow prevention devices. An additional minimum head for industrial/commercial area shall be included to allow for the likely requirement to install (high-head loss) backflow prevention devices on these properties' services and to provide some allowance for greater water service head losses in these generally larger properties. 
	[bookmark: _Ref153526500][bookmark: _Ref141342913]Table 2‑5 - Service Pressure Limits for Drinking Water Supply

	Pressure
	Application

	
	Residential
	Industrial/Commercial

	Maximum Service Pressure (see Notes 1 & 2)
	800 kPa (80 m head)
	800 kPa (80 m head)

	Minimum Service Pressure (see Note 3)
	250 kPa (25 m head)
	250 kPa (25 m head)

	Notes:
1) AS/NZS 3500.1 requires that the maximum static pressure at any outlet, other than a fire service outlet, within a building does not exceed 500kPa (50m head). 
2) Pressure into properties is dealt with in the Building Code, not in the NEDS which refers to public infrastructure only.  Maximum allowable service pressures may be different in each supply zone based on operations and leakage minimisation. 
3) The WSE may specify alternative minimum allowable service pressures to provide a different service standard. A higher minimum service pressure may be specified in Central Business Districts (CBDs)s or for industrial / commercial areas. Where flows from fire hydrants are a major component of the flow, a lower minimum pressure but no less than 100kPa may be accepted. Near reservoirs or diurnally in rural areas, the minimum service pressure may be reduced to ensure an economical system design. In these cases, larger pipe sizes may be required to ensure reasonable flow to each property. In some cases, the property owner may be required to install a private storage tank and an on-property pressurising system.


[bookmark: _Toc130972844]Average service pressure
General
Service pressures within supply zones may vary widely between properties, in maintaining these pressures within the limits specified inTable 2‑5, depending on the relative levels of the properties compared to that at the supply source (such as Bottom Water Level (BWL) of a reservoir or the level setting of a Pressure Reducing Valve (PRV). For example, service pressures may always be close to the maximum for relatively low levels close to the source but always close to the minimum for relatively high properties. Various measures may be included in the system design to either limit the high pressures or ensure a reasonable range of pressures are available under average operational conditions.
[bookmark: _Toc130972846]Limiting High Average Service Pressures
Where large portions of a network will be subject to pressures close to or above 80m head, the WSE may also set a maximum value for an average service pressure to reduce potential system leakage. Typically, this would apply when pressure can be reduced by relatively simple infrastructure measures and at reasonable incremental cost.
[bookmark: _Toc130972847]Ensuring a Suitable Range of Service Pressures
The WSE may specify a limiting ground level, related to the supply source level, such that relatively high properties within the supply zone will receive pressures a defined amount above the minimum values, at some time within the diurnal operation of the supply. This ground level may be defined by the WSE using concepts such as Minimum Static Head (typically subtracted from the Bottom Water Level (BWL) of a reservoir) or consideration of typical head losses through the supply network (subtracted from a defined low operating level of a reservoir) to achieve the required minimum pressure (including, as required, an extra pressure allowance above the design minimum pressure). If the WSE uses the minimum static head concept and does not specify the limit to be used, consult the Entity for clarification e.g., use the values in Table 2‑5.
[bookmark: _Toc143002998][bookmark: _Toc143002999][bookmark: _Toc130972849][bookmark: _Toc143508847]Pressure variation analysis
An assessment shall also be made of diurnal pressure variations occurring under normal operating conditions with a view to minimising impacts on customer service, system leakage and minimise the risk of pipe failures.
Where required by the WSE, water distribution and reticulation systems shall be designed to control diurnal pressure variations. The restriction of diurnal pressure variations may be specified by the WSE within a set percentage of the normal operating head of the system, or other limit. Variations may be reduced by measures such as:
1. Supplying a sufficiently large and interlinked network to reduce the effect of demand peaks
Limiting the range of elevations served from each water main
For PRV zones, ensuring a sufficient number of customers to maintain sufficient minimum flow for the PRV to operate effectively.
The cause of any significant pressure surges or high-pressure areas in an existing or proposed supply system shall be identified and design solutions proposed. Excessive surges can reduce the life of some products and increase customer complaints.
[bookmark: _Toc130972850][bookmark: _Toc143508848]The WSE shall specify whether a surge analysis is required in any functional design requirements. A surge analysis of the system shall be undertaken for zones affected by pressure variations e.g., pumped mains, locations affected by control valves, downstream of pressure reducing valves. The system shall be analysed for the full range of anticipated rates of change of flow to determine the magnitude and frequency of surge pressure in the system.

Determining supply zones
All areas will have limits of acceptable site ground elevation and/or pressure requirements in a water district zone due to hydraulic grade line (HGL) constraints. In some cases, the installation of a pressure reducing valve to create a pressure reduced zone or the installation of a pump station to create a pressure-boosted zone may be considered to control the pressure delivered to an area. In these cases, the Designer shall consult the WSE to confirm if the proposal is acceptable for long term operations.
Pressure management in the water network supports longevity of assets and reduces the need for reactive repairs or increased unaccounted for water losses resulting from excessive operating pressures. PRVs may require pressure and flow monitors and actuation of the valve to eliminate pressure transients. 
Long-term cost/benefit analysis of a PRV or booster pump station may be required by the WSE for assessment of the proposal.
[bookmark: _Toc130972854][bookmark: _Toc143508849]WATER QUALITY
[bookmark: _Toc130972855][bookmark: _Toc143508850]General
A number of factors in a network can adversely affect the quality of the water in the system. The network design shall ensure that the water quality supplied at each property maintains applicable compliance with the Water Services Drinking Water Standards for New Zealand Regulations 2022.  The design shall include backflow prevention measures as  required by Taumata Arowai Drinking Water Quality Assurance Rules, 2022.
All parts of the water supply system in contact with drinking water shall be designed and constructed using components and materials that comply with AS/NZS 4020 (Revised 2018) and are on the Entity’s Approved Products Register.
[bookmark: _Toc130972856][bookmark: _Toc143508851][bookmark: _Ref153786762][bookmark: _Ref153786960][bookmark: _Ref153786996]Prevention of Backflow
Drinking water supply systems shall be designed and equipped to prevent backflow. The location and operation of hydrants, air valves, and scours shall ensure no external water enters the system through negative pressure from normal operation.
Testable backflow preventers must be tested by a registered independent qualified person (IQP) under the Building Act 2004  Health (Drinking Water) Amendment Act 2007, and Water Services Act 2021R Backflow prevention shall be installed on all water supplies at the boundary proximity between public and private pipe ownership (point of supply).
Standards and guidance on this topic are contained in the following documents:
1. AS/NZS 2845.1 (2022) Backflow prevention devices, Part 1: Materials and design performance requirements
Boundary Backflow Prevention for Drinking Water Supplies. Water NZ. 2019. https://www.waternz.org.nz/Article?Action=View&Article_id=48
Acceptable Solutions and Verification Methods for New Zealand Building Code Clause G12- Water Supplies
The preferred location of backflow devices is within 500mm of the property boundary in the public road reserve to allow access for ongoing maintenance and inspection. Where this is not practicable the backflow prevention device may be installed in private property within 1m of the property boundary. There may be no other connection upstream of the backflow preventer. Source backflow prevention requires special certification and must consider suitable accessibility for maintenance and certification.
Ownership of the backflow prevention device will be as agreed with the WSE.  Any agreements shall include arrangements that will allow the WSE access to test the device upon request at any time. Where access is prevented, the WSE may act in accordance with this clause. Regardless of ownership or location, the cost of installation, maintenance and annual certification is borne by the private property owner.
Any service lead shall be installed with, as a minimum, a dual check valve. Depending on the property risk profile the backflow prevention device may need to be upgraded accordingly at time of connection/meter installation, or at any time when the supply risk level changes. 
All private fire supply systems shall be fitted with a suitable backflow prevention device. The minimum risk level for fire systems shall be medium, but considered high risk level for fire suppression systems with chemical additives.
Cross connection hazards and hazard rating shall be to G12/AS1, Section 3.0 of the Building Code. The complete site must be surveyed to determine the backflow hazard rating level.
The types of devices shall be considered based on a risk assessment undertaken according to the Building Code clause G12, Water Supplies.  The table below, is taken from guidance provided in Boundary Backflow Prevention for Drinking Water Supplies, Water NZ May 2019 (residential households may be considered in the very low risk category):
	[bookmark: _Ref146275645]Table 2‑6 -Device types to be considered for backflow prevention

	[bookmark: _Hlk136592406]Hazard Level
	Boundary Device
	Source Device (special certification with WSE)

	Very Low Risk
	Non testable dual check valve
	

	Low hazard
	Dual check valve
	Dual check valve
Vacuum breaker

	Medium hazard
	Double check valve
Double check detector
	Double check valve
Spill proof vacuum breaker

	High hazard
	Reduced pressure zone
Reduced pressure zone detector
	Reduced pressure zone 
Registered air gap



[image: ]
Backflow preventer devices shall comply with the requirements of the WSE’s material supply standard. When a connection is made to the WSE’s local water supply network an approved IQP shall test and certify the backflow preventer.
The WSE will intervene and the water supply shall be restricted in accordance with the Local Government Act 2002, the Building Act, Water Services Act 2021 and the relevant WSE Network Bylaw or other legislative instrument under the following circumstance, but not limited to:
1. Unprotected supply with direct or indirect connection to possible contaminants
Where the level of risk increases (change of use) and the device is not upgraded accordingly
Where the device is not suitable or suitably installed for the level of hazard protection
Expired backflow prevention device certification

If there is a risk of backflow in a reticulated drinking water supply, the drinking water supplier may—
install a backflow prevention device and require the owner of the premises to reimburse the supplier for the cost of installation, maintenance, and ongoing testing of the device; or
require the owner of the premises to install, maintain, and test a backflow prevention device that incorporates a verifiable monitoring system in accordance with any requirements imposed by the supplier.
[bookmark: _Toc130972857][bookmark: _Toc143508852]Water age
Drinking water supply systems shall be designed to minimise water age in the network to ensure no unacceptable deterioration of water quality. This shall include:
1. Mains with dead ends (or termination points) shall be avoided by the provision of looped watermains. Particular care shall be taken at the boundaries between supply zones where dead ends shall be avoided or minimised whilst maintaining existing district zone boundaries
Mains for short runs shall be reduced in size or looped, for example no-exit roads (see Figure 5‑6)
The WSE may at its discretion require the developer to implement a system to improve the water quality where development uptake versus overall size affects the water grade of the area. This may be in the form of temporary dosing systems and flushing. A development staging strategy shall be provided to the WSE with commitment to provide for any associated costs before connecting to the Entity’s system.
Water sampling points shall be provided as required by the WSE.
[bookmark: _Toc130972858][bookmark: _Toc143508853][bookmark: _Hlk141343140]Disinfection
Each WSE will instruct on disinfection procedures to be followed.  Part Two of this NEDS provides guidance in Chapter 20, which is based on Watercare’s Code of Practice for Disinfection of Water Systems No.COP-04, Version 4, August 2022.
[bookmark: _Toc130972860][bookmark: _Toc143508854]PUMPING STATIONS
Pumping stations require specialist designs and require significant lifetime operations and maintenance expenditure by the WSE.  Any proposal and design shall be prepared in consultation with and meeting the particular requirements of the WSE.  Therefore, they are not included in the scope of this reticulation NEDS.  In any case pumping should not be used a s solution for meeting fire fighting requirements.
[bookmark: _Toc130972861][bookmark: _Toc143508855]SERVICE RESERVOIRS
Service Reservoirs require specialist designs and require significant lifetime operations and maintenance expenditure by the WSE.  Any proposal and design shall be prepared in consultation with, and meeting the requirements of, the WSE.  Therefore, they are not included in the scope of this reticulation NEDS.
[bookmark: _Toc130972862][bookmark: _Toc143508856]TRENCHLESS TECHNIQUES FOR PIPELAYING
Trenchless techniques for pipelaying in both greenfield and brownfield developments can improve sustainability outcomes, reduce greenhouse gas emissions by reducing fuel consumption and reduce traffic impacts.
Various methods are available, and Guidelines and Specifications are in AS/NZS2033:2023 Installation of polyethylene pipe system.  Horizontal directional drilling (HDD), Pipe bursting, microtunnelling, pipe jacking, thrust boring are all potential methods to lay pipelines without the need for long, deep, disruptive excavations which may be considered.  However, any trenchless technique shall be evaluated against at least the following effects before a decision on its suitability is reached by the WSE:
1. Effect on Te Mana o te Wai principles and values described in the Frontmatter to this NEDS
Effects on environmentally sensitive areas
Impact on built up or congested areas where minimizing traffic disruption is critical
Suitability for crossings
Sustainability outcomes
Long term maintenance
Ground conditions
Presence of other buried services
[bookmark: _Toc130972863][bookmark: _Toc143508857]FUTURE SYSTEM EXPANSION
Any proposed reticulation system that is large may have long term issues to be resolved in the initial concept stage, such as staging, water quality with low initial demands, future stages requiring a different water source, storage, pumping which all need to be understood before the first reticulation is designed and built.
The developer will provide the WSE with a concept plan covering all stages of a planned development before any approval process may begin.
[bookmark: _Toc130972864][bookmark: _Toc143508858]SYSTEM REVIEW
To be written after the LD group report on the 3 stage approval process is available
[bookmark: _Toc130972865][bookmark: _Ref141341200][bookmark: _Ref141341270][bookmark: _Toc143508859]HYDRAULIC DESIGN
[bookmark: _Toc130972866][bookmark: _Toc143508860][bookmark: _Ref153785045][bookmark: _Ref153785189][bookmark: _Ref153786855]SIZING
[bookmark: _Toc130972867][bookmark: _Toc143508861]General
Inputs to the design process shall include:
1. Hydraulic grades (HGL) at point of connection to existing WSE’s network
Existing system hydraulic capacity
Proposed land use, zoning, area to be serviced, and water use activities
Water demand (low, average, peak) in l/s and m3/day,  including diurnal profiles
Fire flow requirements for the proposed site
Hydraulic head loss, including backflow prevention 
An understanding of the general operating philosophy and design constraints of the water district zone the proposed development is connecting to; and
Elevation assumptions at proposed water points of connection (also customer meter locations).
The outputs of water main hydraulic design shall include:
1. Size of watermains (nominal diameter);
Maximum, average and minimum design pressure at each of the points of connection (also water meter locations)
The pressure class/rating of pipeline system components
Surge analysis results, if required
Pipe head loss (m/km) and velocity (m/s) compliance with low, average, peak demand, and firefighting demand scenarios
Specification of the maximum and minimum allowable operating pressure
Flow and pressure compliance with low, average, peak demand, and firefighting demand scenarios
Reticulation layout that provides security of supply to end users.
[bookmark: _Toc130972868][bookmark: _Toc143508862][bookmark: _Ref153786053]Minimum pipe sizes
By convention, most pressure pipes in New Zealand are usually referred to by their nominal internal diameter (i.e. DN50, 100, 150, etc.) whereas the equivalent size ISO dimension PE pipes are usually referred to and specified by their nominal outer diameter (i.e. 63, 125, 180 OD). 
For general application, WSE’s have standard sizes for all watermains as shown in the Table 3‑1 below.  Pipe sizes other than those listed below must not be used on the water supply network.  All trunk mains will require specific design in collaboration with the WSE.
	[bookmark: _Ref153525469]Table 3‑1 - Standard sizes for watermains

	Pipe type
	Size and material

	Connections
	DN20, DN25, PE80, PN12.5 

	Ridermains 
	63 OD, PE80, PN12.5

	Principal mains
	DN150 PVC or 180 OD PE100 , PN12.5.

	Trunk mains
	DN250 Series 2 PVC-O or DN315, PE100 (see note 2 below).

	Notes:
a) Trunk Mains >DN250 requires specific design in consultation with WSE.
b) Some small/rural water supply schemes may allow 100mm diameter principal mains, only as agreed by the WSE.




[bookmark: _Toc130972869][bookmark: _Toc143508863]Empirical sizing of reticulation mains
Table 3‑2 and Table 3‑3  may be used as a guide for sizing mains.
	[bookmark: _Ref141343262]Table 3‑2 - Empirical guide for principal main sizing

	Nominal Internal diameter
	Capacity of main (single direction feed only)

	
	Residential (lots)
	Rural Residential
(lots)
	General/light industrial
(ha)
	High usage industrial
(ha)

	[bookmark: _Hlk136521463]
	
	
	-
	-

	150
	160
	125
	23
	-

	200
	400
	290
	52
	10

	225
	550
	370
	66
	18

	250
	650
	470
	84
	24



	[bookmark: _Ref141343269]Table 3‑3 – Empirical guide for sizing rider mains

	63OD Rider mains

	Pressure
	Maximum number 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


[bookmark: _Toc130972871][bookmark: _Ref141365737][bookmark: _Toc143508864]Fire flows
The water reticulation system shall be designed for the minimum design flows from 2.4.3.2, these include firefighting flows complying with SNZ PAS 4509. Hydrant numbering and spacing shall comply with SNZ PAS 4509.
Any shortfall between the fire flow required by the proposed development outside the WSE minimum design supply pressure and flow is the responsibility of the site owner to provide alternative fire protection services, at the cost of the site owner.
Many commercial and industrial developments require installation of special fire protection services. While it is the responsibility of the site owner to provide these fire services, the developer shall design the water reticulation system with consideration to the required demands, where these are known in advance and the minimum design as stated in Section 2.4. The site owner shall ensure that if any special fire protection services require supply of water from the WSE’s reticulation, the design shall include the protection of existing WSE assets and consider the existing and future available pressure and flow during normal operations.
As development continues in a zone, or as required by the WSE to manage the water supply system, the pressure and flow is likely to reduce. The design of special fire protection services shall also make allowance for a future upgrade at the site owner’s cost when the system operating pressure and flow changes in the future to other conditions within the WSE’s level of service criteria - refer to sections 2.4 and 2.5.
[bookmark: _Toc130972872][bookmark: _Toc143508865]Sizing by analysis
[bookmark: _Toc130972873]General
The diameter, material type(s), and pressure class of the water main shall be selected to ensure that: 
1. The main has sufficient capacity to meet peak demands while maintaining minimum pressure
All consumers connected to the main receive at all times an adequate water supply flow and pressure
The appropriate firefighting flows and pressures can be achieved
All pipe materials and design shall consider the nominal bore (NB) or internal diameter for design purposes where nominal diameter (DN) is referred to in this document.
[bookmark: _Toc130972874]Head losses
The head loss through the local network pipes and fittings at the design flow rate for peak day - peak hour, shall be less than:
1. 5 m/km for DN ≤150
3 m/km for DN >150
Pressure pipe head loss shall be calculated using the Hazen-Williams, Mannings or Colebrook-White formulae for pipe internal diameter of ≥50mm NB and a flow velocity of less than 3 m/s.
[bookmark: _Toc130972875]Hydraulic roughness values
The hydraulic roughness values considered in the analysis shall take account of the pipe material proposed, all fittings and other secondary head losses, and the expected increase in roughness over the life of the pipe.
	Table 3‑4 - Hydraulic roughness values

	Material
	Colebrook – White coefficient k (mm)
	Manning roughness coefficient (n)
	Hazen Williams Coefficient (C)

	PE
	0.003 – 0.015
	0.008 – 0.009
	140

	Ductile iron concrete lined
	0.01 – 0.06
	0.006 – 0.011
	110-140

	Mild steel concrete lined
	0.01 – 0.06
	0.006 – 0.011
	130-140

	PVC
	0.003 – 0.015
	0.008 – 0.009
	145 – 150

	GRP
	0.003 – 0.015
	0.008 -0.009
	140

	NOTE:
The values show a range of roughness coefficients. These represents the expected value range for clean, new pipes laid straight to typical maximum expected for aged pipes. It cannot be absolute maximum, as factors detailed in AS 2200 can lead to even higher roughness values in some circumstances. Recommendations on the appropriate roughness coefficient for a particular fluid may be obtained from the pipe supplier. Refer also to AS 2200 table and notes.


[bookmark: _Toc130972876]Flow velocities
In practice it is desirable to avoid unduly high or low flow velocities. Pipelines shall be designed for normal flow velocities at peak periods within the range of 0.5 to 2.0 m/s.
For pumping mains an economic appraisal may be required to determine the most economical diameter of pumping main to minimise the combined capital and discounted pumping cost. The resulting velocity will normally lie in the range 0.8 m/s to 3.0 m/s. All booster pump station proposals (including fire pumps) and design considerations should be consulted with the WSE in the first instance.
The following factors shall be considered in determining flow velocity:
1. Avoid stagnation
Minimise turbidity (large fluctuations in flow rates can dislodge the biological slime or stir up settled solids in pipelines)
Pressure
Surge
Pumping facilities
Pressure reducing devices
Pipe lining materials.

Quick-closing valves, pumps, hydraulically driven equipment or any other equipment which may cause pressure surges or fluctuations to be transmitted within the water supply system, or compromise the ability of the WSE to maintain its stated levels of service, shall not be used on any piping beyond the point of supply. In special circumstances such equipment may be approved by the WSE. 
[bookmark: _Toc130972877][bookmark: _Toc143508866][bookmark: _Ref153787303]DESIGN PRESSURES
The design pressures are the limiting pressures for operation of a water supply system including any allowance for variation of usage in the future. Minimum and maximum design pressures shall comply with Section 2.5.3.1. Design pressures are set at the water meter. Specific consideration should be given for multi-storeyed buildings or areas of significant contours. 
The operating pressure shall not exceed the re-rated pressure class/rating or the operating pressure limit of the pipeline components at that location.
Design criteria for pressure should include those factors discussed in sections 4.1.5 and 7.3.
[bookmark: _Toc130972878][bookmark: _Toc143508867][bookmark: _Ref153786013][bookmark: _Ref153786074]PRESSURE CLASS OF SYSTEM COMPONENTS
[bookmark: _Toc130972879][bookmark: _Toc143508868]Reticulation systems
WSEs shall state the minimum pressure class of all pipe materials. Where the WSE has no requirement the minimum pressure rating of PN12 shall be used for all pipe material and PN16 for all components. Refer also to the WSE's approved products/materials registers.
[bookmark: _Toc130972880][bookmark: _Toc143508869]Systems subjected to dynamic pressures
Pressures shall be modelled in systems subjected to dynamic pressures. Where modelling shows pressure spikes in the range of 90-120m the minimum pressure rating shall be PN16 for all pipe material and components.   Where pressure spikes in excess of 120m are shown the design shall be modified to eliminate pressure spikes.
[bookmark: _Toc130972881][bookmark: _Toc143508870]THRUST AND ANCHOR BLOCK DESIGN
Thrust blocks and any other pipe restraint system shall be designed to resist the test pressure.  Refer to Section 7.9.2.
[bookmark: _Toc130972882][bookmark: _Toc143508871]SYSTEM TEST PRESSURE
The hydrostatic test pressure at any point in the pipeline shall be: 
1. Greater than the design operating pressure 
Less than or equal to 1.25 times the rated pressure of any pipeline component. 
Note: The design pressure is the maximum system pressure at a point in the pipeline, considering future developments, static pressure, dynamic pressure and an allowance for short-term surge pressure (water hammer), as determined by analysis.  Refer to Section 19.4 for hydrostatic pressure testing requirements. 
[bookmark: _Toc130972883][bookmark: _Toc143508872][bookmark: _Ref153785888]DESIGN FOR DYNAMIC STRESSES
A surge analysis shall be undertaken for any pipeline within a pumped system or system containing automated valves. The source of any significant pressure surges or high-pressure areas shall be identified and remedial measures to minimise pressure surges designed and specified.
[bookmark: _Toc130972886][bookmark: _Toc143508873]Fatigue
Although plastic pipes may be permitted in zones affected by dynamic pressure variations (e.g., pump zones), in locations downstream of pressure reducing valves, and in high surge areas, it is essential that the pipe class be reclassified (re-rated) for both surge and fatigue (cyclic dynamic pressure variations) in accordance with the criteria set out in Polyethylene Pressure Pipes Design for Dynamic Stresses, PIPA or PVC Pressure Pipes Design for Dynamic Stresses, Refer to POP 010A POP 010B and POP101.
Prior to plastic components being specified for mains in a pumped system, or a system otherwise exposed to regular surge / water hammer, the Designer shall verify suitability by applying the relevant design assessment nominated in Table 3‑5.
	[bookmark: _Ref153525977]Table 3‑5 - Methods for Design of Plastics Pipes and Fittings for Dynamic Stresses

	Pipeline system items 
	Guideline

	PVC pressure pipes 
	PIPA Guideline POP101: PVC pressure pipes—Design for dynamic stresses.  NOTE: where fittings are required for PVC pipelines, they shall be ductile iron

	PE pressure pipes 
	PIPA Guideline POP010A: Polyethylene pressure pipes—Design for dynamic stresses

	PE fusion fittings 
	PIPA Guideline POP010B: Fusion fittings for use with polyethylene pressure pipes—Design for dynamic stresses

	GRP pipes and fittings 

	There is limited data to detail the design of GRP pipes and fittings and their performance. Systemic fatigue is dependent on the integrity of the manufacturing process, particularly for fittings. Fatigue design of GRP pipes and fittings requires WSE authorisation with appropriate specialist input. The design must be objectively certified with reference to testing and validation of criteria documented by the manufacturer. Specification of ductile iron fittings in lieu of GRP fittings should be considered for applications subjected to significant fatigue loadings.



[bookmark: _Toc130972888][bookmark: _Toc143508874]TEMPERATURE DE-RATING OF PLASTICS PIPES AND FITTINGS
The pressure class of plastics pipes is determined at 20°C. Where the time weighted 12-month average temperature of water within the distribution system exceeds 20°C, the pipe class shall be de-rated to the time weighted 12-month average temperature. The temperature de-rating factor, t, shall be in accordance with Table 3‑6.
	[bookmark: _Ref153525991]Table 3‑6 - Temperature De-Rating Factors for Plastics Pipes Operating at Elevated Temperatures

	Pipe material
	De-rating factor1, t

	
	Time weighted 12-month average temperature, °C

	
	20
	25
	30
	35
	40

	PVC-U5 
	1.0
	0.94
	0.87
	0.78
	0.70

	PVC-M5 
	1.0
	0.94
	0.87
	0.78
	0.70

	PVC-O5 
	1.0
	0.94
	0.87
	0.78
	0.70

	PE 80B2 
	1.0
	1.0
	0.83
	0.77
	0.77

	PE 1002 
	1.0
	0.91
	0.91
	0.83
	0.83

	GRP4 
	1.0
	1.0
	1.0
	1.0
	1.0

	Notes
1) At elevated temperatures, a reduction in the design life may occur.
2) The figures for PE80B and PE100 are based on PIPA POP013 Temperature rerating of PE pipelines. The guidance provided in POP013 is based on typical PE compounds used in Australia and New Zealand to manufacture AS/NZS 4130 PE pipe and listed in PIPA Guideline POP004 Polyethylene Pipe Compounds.
3) Multiply the temperature de-rating factor t by the PN number of the pipe to determine the de-rated PN of the pipe.
4) The figures for GRP are based on a polyester body resin. However, for continuous operation ≥35°C vinylester resins are required. No temperature de-rating is required up to 50°C for GRP pipes with vinylester body resins.
5) The figures for PVC pipe re-rating are based on PIPA "Temperature Derating of PVC Pipes for Pressure Applications" (TN003) and "PVC Pressure Pipes Design for Dynamic Stresses" (POP101).


[bookmark: _Toc130972889][bookmark: _Toc143508875]DE-RATING OF MANUFACTURED PE COMPONENTS
Where components are formed from cutting and welding polyethylene (PE) pipe the original pressure class of the pipe shall be decreased following the processes in AS/NZS4129.
The minimum pressure class (PN) of pipeline components shall be:
1. Gravity and pumped systems comprising metallic components:
PNMin ≥Design Pressure (MPa)
Gravity reticulation systems incorporating plastics components:
PNMin ≥Design Pressure (MPa) x (1/t)
Systems exposed to systematic surges and incorporating plastics components:
PNMin ≥PN de-rated for fatigue as per Section 3.6 and
PNMin ≥Design Pressure (MPa) X (1/t)
where t = temperature de-rating factor for plastics components
Notes
1. Plastics-bodied fittings and valves present a special problem. The geometry of these items can result in complex stress patterns that 'amplify' the apparent stress cycle. An apparently harmless pressure cycle can thus produce a damaging stress cycle leading to a shortened fatigue life. This is particularly important in the case of branch fittings such as tees. In addition, the situation can be aggravated further by the existence of stresses from other sources, for example, bending stresses induced by flexing under hydraulic thrust in improperly supported systems.
2. The design of plastics-bodied fittings and valves is not standardised. The manufacturer should be consulted for re-rating factors for cyclic loading conditions, and, irrespective of manufacturer's advice, shall be not less than the values given in PIPA guideline documents referenced in Table 3‑6.
3. The pressure range is defined as the maximum pressure minus the minimum pressure, including all transients, experienced by the system during normal operations. The effect of accidental conditions such as power failure may be excluded.
[bookmark: _Toc130972890][bookmark: _Ref141341247][bookmark: _Ref141341285][bookmark: _Toc143508876]PRODUCTS AND MATERIALS
[bookmark: _Toc130972891][bookmark: _Toc143508877]GENERAL
All Products and Materials used in any Water Supply reticulation system must comply with the WSE’s Approved Products and Materials lists which are available from the WSE.
All parts of the water supply system in contact with drinking water shall be designed and constructed using components and materials that comply with AS/NZS 4020 (Revised 2018).
[bookmark: _Toc143508878]Pipe selection
The selection of the appropriate pipe material, sizes, and pressure classes shall be based on system demands. See Section 3.3 for the WSE’s minimum pipe pressure ratings.
[bookmark: _Toc143508879]Standard pipe sizes
The minimum pipe sizes shall be standardised as per section 3.1.2 above
[bookmark: _Toc143508880]Minimum pipe sizes
[bookmark: _Toc143508881]Pipe PN class (pressure rating)
Pipe PN class is selected on the basis of the design pressure (head) calculated for the various sections of the reticulation network. This may be varied by specific operational requirements specified by the WSE. The minimum pipe pressure rating shall be PN12 (refer 3.3 and 4.1.6).
[bookmark: _Toc143508882][bookmark: _Ref153785680][bookmark: _Ref153787315]Design pressure
The design pressure (head) for the mains to be installed shall be based on the following:
Design pressure, (m) = Maximum Supply Pressure, (m above the level datum used for the ground level)
+ Surge Allowance, (m) 
– Lowest Ground Level (GL) of the proposed main, (m above datum).
The design pressure (m head) shall be used for:
1. Selection of pipe materials and classes
Selection of pipe fitting types and classes.
[bookmark: _Toc143508883][bookmark: _Ref153786095]Minimum pipe PN
The minimum pressure rating for pipe shall be PN12 and for fittings PN16 on water reticulation mains. For some pipe materials the Entity will require greater minimum pressure class. Designers shall verify the WSE’s minimum requirement before specifying the required pipe PN. Refer to the WSE’s material supply standard.
Where pipes are installed using trenchless methods such as horizontal directional drilling, the minimum pipe class shall be PN16.
[bookmark: _Toc143508884]Nominated pipe PN
In some cases, the WSE may nominate a pipe PN (such as PN 16) for pressure pipes and fittings to standardise on a limited number of pipe PNs, or to allow future operational flexibility within the system. Where this is the case, the design pressure used as the basis for system design shall not exceed the WSE’s specified operating pressure limit associated with the designated pipe PN.
[bookmark: _Toc143508885]Pumped mains
When booster pump stations are considered, the requirements shall be reviewed with the WSE as they are not in the scope of this NEDS.
However for all water mains in pumped systems, a detailed surge analysis shall be conducted unless otherwise directed by the WSE to ensure:
1. The appropriate surge pressure is included in the calculated design head
Surge control devices are included in the system design, where identified by the detailed analysis, to protect the network or control pressure fluctuations in the supply to customers, or both.
[bookmark: _Ref141362276][bookmark: _Ref141362615][bookmark: _Toc143508886]Pipe materials
For acceptable pipe materials and Standards see the WSE’s material supply standards.
[bookmark: _Toc143508887]Steel mains considerations

Internal and external corrosion protection should be discussed with the WSE.  Internal lining must conform with AS/NZS 4020.  Special coating systems are required for above ground installations including interface with buried sections.  Where Cathodic protection systems are recommended by the designer they must be discussed with the WSE early, as they require ongoing monitoring, therefore suitable arrangements for test points need to be considered.
[bookmark: _Toc130972892][bookmark: _Toc143508888]PROTECTION AGAINST DEGRADATION
[bookmark: _Toc143429564][bookmark: _Toc143430037][bookmark: _Toc143429565][bookmark: _Toc143430038][bookmark: _Toc143429566][bookmark: _Toc143430039][bookmark: _Toc143429567][bookmark: _Toc143430040][bookmark: _Toc143429568][bookmark: _Toc143430041][bookmark: _Toc143429569][bookmark: _Toc143430042][bookmark: _Toc143429570][bookmark: _Toc143430043][bookmark: _Toc143429571][bookmark: _Toc143430044][bookmark: _Toc143429572][bookmark: _Toc143430045][bookmark: _Toc143429573][bookmark: _Toc143430046][bookmark: _Toc143429574][bookmark: _Toc143430047][bookmark: _Toc143429575][bookmark: _Toc143430048][bookmark: _Toc143429576][bookmark: _Toc143430049][bookmark: _Toc143429577][bookmark: _Toc143430050][bookmark: _Toc143429578][bookmark: _Toc143430051][bookmark: _Toc143429579][bookmark: _Toc143430052][bookmark: _Toc143429580][bookmark: _Toc143430053][bookmark: _Toc130972902][bookmark: _Toc143508889]Protection against contaminated ground
Avoid contaminated sites wherever possible. The designer shall check land use history, particularly in brownfield areas or when development land has previously been zoned as industrial/commercial where fuel storage facilities may have been present.  If a contaminated site cannot be avoided, provide details in the Design Report covering  the requirements detailed in clause 5.4.6 of this NEDS as a minimum.
[bookmark: _Toc130972903][bookmark: _Toc143508890]Bolted connections
All buried bolted connections shall be wrapped in denso tape in accordance with manufacturer’s instructions.  All bolted connections shall be made with flanges. The WSE shall specify flange patterns for each network. Where no flange pattern is specified, flanges shall comply with AS/NZS 4087 PN16.
Note: AS/NZS 4087 has superseded AS 2129, AS/NZS 4087 PN16 corresponds to AS 2129 Table C and Table D.

[bookmark: _Toc130972904][bookmark: _Toc143508891][bookmark: _Ref153784972][bookmark: _Ref153786607]GENERAL DESIGN
[bookmark: _Toc130972905][bookmark: _Toc143508892]GENERAL REQUIREMENTS
Alteration to existing infrastructure
The connection of new developments may require upgrading or extending the existing water network and must maintain the minimum level of service for the existing infrastructure. Alterations to the existing water network to achieve the required level of service and standards for development outside of the on-demand water supply areas, the water supply area or restricted flow area must be at no cost to the WSE.
[bookmark: _Toc130972906][bookmark: _Toc143508893]Design tolerances
The location and levels, where applicable, of the water main shall be determined and specified to the following tolerances:
1. Horizontal alignment in metres to one decimal place for all mains.
Level:
1. Reticulation mains, to meet minimum cover requirements.
1. Transfer and reticulation mains, in metres to two decimal places
Horizontal alignment shall be referenced to the WSE’s preferred coordinate system, and where possible, to local property boundaries. Levels shall be referenced to NZVD2016 or other as required by the WSE.
[bookmark: _Toc130972907][bookmark: _Toc143508894]Levels
Levels are to be provided in the design drawings for any road crossings and other service crossings, valves adjacent to road crossings, changes of grade and at intervals on vertical curves to ensure minimum and maximum cover levels are met.
[bookmark: _Toc130972908][bookmark: _Toc143508895]Water main renewals electrical safety and earthing to water services
Properties have a variety of electrical earthing arrangements that can involve the water supply system. These range from use of the metallic water service as the main earthing conductor (in some areas with older reticulation systems) to provision of an equipotential bond between the electrical main neutral and the water service (in conjunction with an earth stake in compliance with the Wiring Rules (AS/NZS 3000). Each of these arrangements, whilst designed to protect occupants, can create dangerous electrical conditions on the water supply pipework when there is a defect in the property electrical installation or the electricity supply network.
Appropriate safety warnings shall be included in the Specification and/ or Design Drawings commensurate with the safety precautions developed.  For example, a typical warning consistent with the method outlined above could be:
Where a metallic water main is to be replaced using plastics pipes, the electricity supplier or a licensed electrician shall assess affected properties' electricity supply for defects and the likely effect on earthing adequacy. Work can commence once the electricity supplier/electrician declares in writing that it is safe to proceed.
[bookmark: _Toc130972912][bookmark: _Toc143508896]Survey Control 
[bookmark: _Toc130972913]Marking
All survey work submitted to the WSE shall be directly related to the WSE’s coordinate system. The plan shall clearly identify the origin of both horizontal and vertical control and shall quote the values adopted in each case.
[bookmark: _Toc130972914]Horizontal control 
Control marks of engineering and cadastral survey standard will normally be sufficient for positioning of pipelines and associated facilities. Data supplied to the WSE shall include coordinates for all control marks used or placed during the survey.
[bookmark: _Toc130972915]Vertical control
Sufficient level control marks shall be provided to satisfy construction requirements.
Marks shall be positioned in locations that are stable and unlikely to be disturbed by construction. Marks shall be spaced to minimise set-ups needed when pegs are replaced or Work As Built levels are run after construction.
The surveyor shall verify levels at every opportunity by connecting to other control marks.
[bookmark: _Toc130972916][bookmark: _Toc143508897]RETICULATION DESIGN FOR WATER QUALITY
[bookmark: _Toc130972917][bookmark: _Toc143508898]Layout of water mains
In determining the general layout of mains, the following factors shall be considered:
1. Main location to allow easy access for repairs and maintenance
Whether system security, maintenance of water quality, and ability to clean mains meet operational requirements
Safe location of valves for shut-off areas and zone boundaries (see 5.6.2.1)
Safe and easy access to fire hydrants for maintenance and FENZ in an emergency
Avoidance of dead ends by use of looped mains or rider mains
Provision of dual or alternate feeds to ensure a resilient supply
In brownfield situations consider the location and alignment of other buried or underground services
Consider material type and evidence of engineering evaluation, i.e., location to fuel stations; and
Compatibility with the WSE’s long term management strategy and plan for the overall district zone.
Network layouts shall be established in accordance with the WSE’s requirements to provide security of supply and zone management, and interconnected ring systems. Any design should demonstrate a consideration for security of supply. Typical examples of suitable layouts are given in Drawings WS-02 Intersection Layout and WS-03 Looped and Link Mains.
[bookmark: _Toc130972918][bookmark: _Toc143508899]Looped mains
Water age
Drinking water supply systems shall be designed to minimise water age to ensure no unacceptable deterioration of water quality. This shall include:
1. Mains with dead ends (or termination points (see 5.2.2.2) shall be avoided by the provision of looped watermains. Particular care shall be taken at the boundaries between supply zones where dead ends shall be avoided or minimised whilst maintaining existing district zone boundaries.
Mains for short runs shall be reduced in size or looped, for example no-exit roads (see Figure 5‑6)
The WSE may at its discretion require the developer to implement a system to improve the water quality where development uptake versus overall size affects the water quality of the area. This may be in the form of temporary dosing systems and flushing. A development staging strategy shall be provided to the WSE with commitment to provide for any associated costs before connecting to the WSE system.
[bookmark: _Ref141344913]Termination points
Termination points or dead ends should be avoided to prevent poor water quality. Alternatives such as a continuous network, link mains, rider mains, looped mains, installation of flushing points on rider mains at dead ends and the use of reticulation mains smaller than DN100, particularly in no-exit roads, should be considered (see Figure 5‑5 and Figure 5‑6), all subject to meeting fire fighting requirements.
[bookmark: _Toc130972919][bookmark: _Toc143508900]Link mains
A link main (See Figure 5‑6) is an alternative means of eliminating a dead-end in situations where a looped main is not feasible. A "link" may be achieved by laying a main between the court bowl or cul-de-sac and a main in an adjacent street, via a pathway or right of way. The link main shall be the same size as the smaller of the two mains being linked.
[bookmark: _Toc130972920][bookmark: _Toc143508901]Reduced size mains
These are generally not allowed.  Under circumstances where there would be water quality improvements by using a reduced size of main, i.e., a dead end or firefighting capability of any proposal must be proven to the WSE and FENZ.
[bookmark: _Toc130972921][bookmark: _Toc143508902]WATER MAIN ACCESS
Water mains in private property
Water mains shall only be installed in the public road reserve. Public water mains in private property, right of ways (ROW) and private roads are not permitted without consultation and agreement with the WSE and provision of acceptable access over the main for replacement, operation and maintenance.
[bookmark: _Toc130972922][bookmark: _Toc143508903]LOCATION OF WATER MAINS
[bookmark: _Toc130972923][bookmark: _Toc143508904]General
Water mains shall be located in the road reserve and follow guidance given in the National Code of Practice for Utility Operator’s Access to Transport Corridors, Version 2, July 2019 by NZUAG.  The location shall be specified by the Council or WSE, within the road reserve or space allocation nominated by the Road Controlling Authority. Where approved by the Council or WSE, water mains may be located in a public reserve or park. In some instances, an easement may be required depending on the discretion of the Parks Manager.
Water mains shall:
1. Be aligned parallel to property boundaries, and typically located in the berm
Not traverse steep gradients, if unavoidable, add bulkheads to the design refer clause 7.10
Be located to maintain adequate clearance from structures and other infrastructure. Refer Section 10.13.
A typical cross section layout for public roads is provided below in Figure 5‑1.
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[bookmark: _Ref143002377][bookmark: _Ref141345581]Figure 5‑1- Typical cross section layout for public roads
[bookmark: _Toc130972924][bookmark: _Toc143508905]Water mains in road reserves
The location of assets in the road corridor shall meet the requirements of the whole of Section 5 of this NEDS and satisfy the Road Controlling Authority’s particular requirements.
[bookmark: _Toc130972929][bookmark: _Toc143508906]Location in other than public road reserves
A WSE’s water mains shall not generally be located in private property.  In exceptional circumstances a WSE may allow it only if an appropriately sized and registered easement is provided in accordance with the Territorial Authority’s and its own rules. 
[bookmark: _Toc143508907]Effect on vegetation
If installation is required under existing trees and vegetation, then trenchless technology should be considered. If this is not practicable, advice from a qualified arborist is required to minimise damage to the vegetation.
No works are to commence within 30m of historic/protected or notable trees without written approval from Council parks staff and if in a road corridor the road controlling authority. The road controlling authority or Council may require that an arborist monitor works in or around these trees.  Note: Notable Trees are recorded in district plans prepared under the RMA. Other council policies manage street trees and reserves under the Local Government Act and Reserves Act respectively
[bookmark: _Toc143508908]Water mains near trees
Locating water mains within the root zone of trees is not allowed.
[bookmark: _Toc143508909][bookmark: _Ref153786140]Contaminated sites
Contaminated sites should be avoided. Where a contaminated site has been confirmed, written approval to proceed shall be obtained from the relevant Council and the WSE. The following issues shall be addressed in the request for approval:
1. The nature of the contamination
Compliance with statutory requirements
Options to decontaminate the area
Selection of appropriate pipe materials, coatings and jointing techniques to maintain water quality
Selection of pipeline materials to achieve the required life expectancy of the water main
Safety of construction and maintenance personnel
Special water main maintenance considerations to protect personnel and water quality.
Water mains and connections in the immediate vicinity of petrol stations shall not be constructed of PE or PVC material  . Instead the designer shall consider using Ductile iron mains with nitrile rubber ring and gaskets. PE-Al-PE barrier pipe submains, crossovers and laterals shall be installed outside of bulk fuel storage facilities including petrol stations. Length of installation shall include the entire length of the property boundary plus extending a minimum of an additional 15 m on each side.
Any contaminants in the soil, including topsoil on the site, shall be at the lesser levels of the health-based or environmental-related protection values as described below:
1. Health-based protection values:
NES Soil contaminant standards (SCS) for residential land use (no produce, if applicable) as derived in accordance with Ministry for the Environment Methodology for Deriving Standards for Contaminants in Soil to Protect Human Health (Chapter 7). In the absence of a derived NES Soil SCS, then a standard following the hierarchy outlined in the Ministry for the Environment, Contaminated Land Management Guidelines No 2 shall be adopted. Environmental-related protection values:
No free (or separate) phase liquid contaminants and groundwater contaminant concentrations, with the exception of volatile organic compounds, which must be below the Australian and New Zealand Guidelines for Fresh and Marine Water Quality at the level of protection for 80% of freshwater species. Concentrations of volatile organic compounds shall be below typical laboratory screening detection limits (0.5 mg/L or lower).
The following table sets out the acceptance criteria for contaminant free sites:
	Table 5‑1 – Acceptance criteria for contaminant free sites

	Contaminant
	Acceptance level (mg/kg)

	Arsenic
	<24

	Cadmium
	<7.5

	Chromium
	<400

	Copper
	<325

	Lead
	<250

	Mercury
	<0.75

	Nickel
	<1051

	Zinc
	<2001

	Benzo(a)pyrene equivalent
	<2.15

	Pyrene
	<1

	Total DDT
	<0.7

	VOCs
	Below laboratory detection limit


1 Can use upper limit background concentration in Auckland region (i.e., 320 for Nickel and 1160 for Zinc) if the soil is volcanic source
A site investigation including soil sampling and testing must be undertaken and a report submitted to the WSE in accordance with the requirements of the Ministry for the Environment 2011 Contaminated Land Management Guidelines No. 1 - Reporting on Contaminated Sites in New Zealand. Testing shall be conducted by a NATA/IANZ accredited laboratory.
Soil testing data is required at the position for the proposed water infrastructure. The WSE reserves the right to request additional soil testing at the cost of the developer where the data supplied is considered inadequate or not representative of the site.
[bookmark: _Toc143508910]Safety in Design
For all designs, but especially those in contaminated ground, a full Safety in Design workshop must be carried out and fully recorded in a register.  Any issues raised shall be carried through and dealt with in detailed design and/or construction.
[bookmark: _Toc143429603][bookmark: _Toc143430076][bookmark: _Toc143429604][bookmark: _Toc143430077][bookmark: _Toc143429605][bookmark: _Toc143430078][bookmark: _Toc143429606][bookmark: _Toc143430079][bookmark: _Toc143508911]Location markers
The location marking of valves and fire hydrants shall be to SNZ PAS 4509 and as shown on the standard drawings  WS-05.
[bookmark: _Toc143508912]Marking tape
Appropriate marking tape or detection tape shall be installed at the top of the embedment zone, or tied to the pipe during horizontal directional drilling, to aid in the future location of the pipe. Refer to AS/NZS 2032 section 5.3.15.
[bookmark: _Toc143508913][bookmark: _Ref153787262][bookmark: _Ref153787662][bookmark: _Ref153788722]CROSSINGS
[bookmark: _Toc143508914]Location of water mains on bridges
The pipe bridge must not be integrated with the bridge support structure. The design must provide for safe and unrestricted access for maintenance, upgrade, or replacement. The pipe shall be positioned clear of the 1% Annual Exceedance Probability (AEP) flood levels. The pipe and supports shall be structurally designed to meet the following conditions (refer Section 7):
1. Empty and full static loads
Any dynamic loads and vibration
Expansion and contraction
Seismic action.
Timber supports are unacceptable. Provision shall be made for access and clearances to maintain the pipe, connecting structures, drainage, articulation joints, valves, and associated fittings as necessary.
Unauthorised bridge access (i.e., onto the pipe) shall be prevented with an adequate barrier structure and, if necessary, on-bridge railing for fall protection.
The following pipe material options can be considered:
1. Polyethylene pipe: This material must be butt welded and supported inside a full-length carrier pipe of suitable rigidity and durability. Cradles are not acceptable. The carrier pipe must be of suitable internal diameter to allow for future pipe size upgrades and thermal expansion and contraction.
Steel (lined mild steel or stainless steel): The joints must be welded or flanged. Pipe hangers or supports should be fully welded to reduce corrosion and simplify maintenance
Ductile iron with flanged joints with hangers or supports that prevent galvanic corrosion and encourage water run-off.
A formal agreement with the bridge owner must provide the WSE with the ability to access, operate and maintain the pipe on the bridge. NZTA Bridge Manual SP/M/022 gives guidance on placement of utilities in cavities on new and existing bridges.
[bookmark: _Toc130972935][bookmark: _Toc143508915]Crossings
[bookmark: _Toc130972936]General
Water main crossings of roads, railway lines, and underground services shall be at right angles. Ducting and additional protection of the crossing service is subject to the affected authority’s requirements. In any event, the water main crossing shall be sized at minimum 100 NB unless otherwise instructed by the WSE. Mains should be located and designed to minimise maintenance and crossing restoration. The WSE may require extra mechanical protection for the pipes or different pipe materials to minimise the need for future maintenance.
[bookmark: _Toc130972938]Railway reserves
Water mains shall not be laid within railway reserves unless it is absolutely necessary, in which case the crossing shall be designed to the railway owners requirements and be authorised in writing by the railway owner.
[bookmark: _Toc130972939]Crossings of waterways or drainage reserves
All crossings of waterways or reserves shall be specific designs to suit the WSE's requirements and be in accordance with the Regional/Unitary Authority rules and policies.
Crossings shall be sized according to the hydraulic requirements and any WSE applied requirements for minimum diameter for future proofing. and as far as practicable, be at right angles to the waterway or reserve. Crossings shall be below waterway invert unless it can be demonstrated that such a crossing is not practicable. 
When the pipeline is placed under the invert level of a waterway it may require mechanical protection by concrete encasement or steel or other acceptable pipe duct. Different pipeline materials may need to be used for the crossing.
[bookmark: _Toc130972940]Overhead power lines and transmission towers
Water mains constructed from metallic materials shall generally not be located close to high voltage transmission lines and other facilities. Special design shall be undertaken if it is necessary to locate water mains close to such facilities.
For any situation where a metallic pipeline is located in proximity of electrical transmission lines, particular attention is drawn to AS/NZS 4853 Electrical hazards on metallic pipelines. Similarly, A Guide to Power System Earthing Practice published by the Electrical Engineers Association is a useful reference (www.eea.co.nz)
[bookmark: _Toc130972948][bookmark: _Ref141344682][bookmark: _Toc143508916]VALVES
[bookmark: _Toc143508917]Valves general
Valves shall be installed to permit isolation of sections of the pipe network for maintenance and operational purposes. The spacing and location of valves shall be such that:
1. the number of properties (or equivalent population in areas of multi-unit type apartments) affected by a shutdown is no more than 50 
maximum spacing of 500m
Valves shall be provided:
1. Following the typical arrangements shown in drawings WS-02 and WS-03
1. Anti-clockwise closing (with the exception of small diameter gate valves or peet valves)
1. Both sides of crossings for motorways, arterial roads, and railway and tram crossings 
Adjacent to street intersections (for ease of location)
At least 2 valves at every tee
In the footpath, clear of carriageway, where possible
Within 50 m of a bridge abutment, where distribution mains pass through motorway or arterial road bridge
Valves shall be flanged jointed and fully supported. No loads shall be passed onto the pipe
[bookmark: _Hlk141606752]Valves and valve box lids shall be suitably marked and painted as follows:
1. Hydrants – yellow 
Isolation valves (typically open) – white 
District zone valves (normally shut) – red
[bookmark: _Toc143508918]Valving design
[bookmark: _Ref153786217]Valve siting principles
The siting of valves shall take a holistic view of the existing infrastructure and proposed additions. General principles to be considered shall include:
1. Valves shall be sited to provide the control (such as flow, pressure, isolation, and diversion) required by the WSE
Ready access to valves to enable their safe operation. Account shall be taken of traffic and other site constraints
Minimisation of inconvenience to the public and avoiding clustering of surface fittings in the footpath at intersections
Optimisation of the number and location of valves to meet the WSE’s operation and maintenance requirements, safe working, and to minimise the effect of a shutdown on the WSE’s customers.
Valve spacing criteria
Valves to be spaced up to 500m or service up to 50 properties - whichever is less.
Branch mains
Valves shall be located on branch mains adjacent to the through water main. See Figure 5‑2.
Where a road crossing is necessary immediately after the tee branch and there is no space available adjacent to the tee, a  valve shall be installed on the opposite side of the road.
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[bookmark: _Ref141346386]Figure 5‑2 - Branch valve adjacent to main
[bookmark: _Ref141344735]District Zone Valves
District zone boundary valves and hydrants shall be in a paired configuration with a standard fire hydrant located between them. See Figure 5‑3. Installation in this manner permits the valves to be checked for leakage. The valve on the low pressure side of the pair will normally be closed in order for the fire hydrant to be used for firefighting purposes with the supply from the higher pressure zone.
District zone boundary valves on rider mains shall be subject to specific design in consultation with the WSE to identify operational requirements.
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[bookmark: _Ref141346404]Figure 5‑3 - Valve and hydrant combination for district zone dividing values.
The closed valve box shall be foamed to prevent accidental operation and the lid painted red. Kerb marking shall also be red to indicate the normally closed valve.
Secure service connections
Additional valves may be required at a service connection to customers needing greater security of supply such as hospitals and large industrial or commercial developments. Figure 5‑4 illustrates typical arrangements to facilitate partial isolation of the main while maintaining supply to the customer.
[image: ]
[bookmark: _Ref141346423]Figure 5‑4 - Secure connection
Valve siting principles
Gate valves and sluice valves
1. Resilient seated Gate (isolation) valves (also known as Sluice valves) shall be anti-clockwise closing with a false dolly attached and shall be installed on principal mains 
Gate valves (also referred to as peet valves) shall be clockwise closing and shall be installed on rider mains.
Valves shall include a label/tag confirming closing direction.  
Buried valves shall be operated from above ground and shall be designed to facilitate the use of a standard key and bar. An extension spindle shall be incorporated as necessary to ensure the top of the spindle is reachable within 500mm, but not be sited less than 100mm from the finished surface level. In-line valves shall be the same diameter as the reticulation main.
Butterfly valves
Butterfly valves shall only be used with the approval of the WSE
[bookmark: _Toc143508919]Pressure reducing valves (PRV)
Pressure reducing valves (PRV) are outside the scope of this NEDS. Refer to the WSE for requirements and specification.
A PRV is used to reduce the pressure to a desired lower pressure downstream of the valve. The PRV works automatically to maintain the desired downstream pressure. The WSE may require the PRV site to be monitored or controlled through its telemetry system.
[bookmark: _Toc143508920]Pressure relief valves (PRelV)
Pressure relief valves (PReIV) are outside the scope of this NEDS. Refer to the WSE for requirements and specification.
[bookmark: _Toc143508921]Pump control valves
Pumping is outside the scope of this NEDS. Refer to the WSE for requirements and specification.
[bookmark: _Toc143508922]Pressure sustaining valves (PSV)
Pressure sustaining valves (PSV) are outside the scope of this NEDS. Refer to the WSE for requirements and specification.
[bookmark: _Toc143508923]Air valves (AV)
The scope of this NEDS is limited to reticulation up to 300mm diameter.  The WSE should be consulted outside of urban areas for the requirements for ARVs and scour locations.
Installation design criteria
In densely populated urban environments with many service connections an air valve is often not required on a water reticulation main, and hydrants may be positioned at the high points to allow air release during drawdown and filling.  However, investigation into the need for air valves (AVs) shall be made for all high points on mains, particularly at points more than 2 m higher than the lower end of the section of water main and particularly if the main has a steep downward slope on the downstream side.
Where the hydraulic head is less than 10m, special consideration shall be given to the type of AV to prevent water leakage from the valve. AVs shall be installed with an isolating valve to permit servicing or replacement without having to shut down the main.
Combination AVs, that is (dual) AVs incorporating an AV (large orifice) and an air release valve (small orifice) in a single unit, are generally the preferred type for distribution and transfer mains, and where required on reticulation mains.
Watermains with only a few service connections or a configuration that leads to air accumulation may require combination air valves to automatically remove accumulated air that may otherwise cause operational problems in the water system.
The configuration of the distribution network for both the change in elevation and the slope of the water main govern the number and location of air valves required.
Air valve location
Air valves shall not be located in major roadways or in areas subject to flooding or in areas of high ground water without specific design to prevent backflow contamination of supply. When required, air valves shall be located:
1. At summits (significant high points)
At intervals of not more than 800 m on long horizontal, ascending, and descending sectors 
On the downstream side of PRVs
On the downhill side of major isolating valves
At blank ends
Where the air valve is in a valve chamber, the design shall ensure adequate venting for effective operation and drainage to prevent backflow contamination.  Wherever possible the air valve intake should be above the 1% AEP event flood level.
[bookmark: _Toc143508924]NON-RETURN VALVES
Non-Return Valves (NRV) are outside the scope of this NEDS. Refer to the WSE for requirements and specification.
[bookmark: _Toc143508925]SCOURS AND PUMP-OUT BRANCHES
The scope of this NEDS is limited to reticulation up to 300mm diameter; therefore it is possible that scours may not be necessary.However, they may be still be required on smaller water supply schemes as well.  Refer to the relevant WSE for further guidance outside of urban areas.
There shall be adequate drainage facilities to receive the flow resulting from flushing and draining operations.  Some Regional Rules require mixing chambers or manholes for de-chlorination prior to release.  Discharge to wastewater reticulation systems may require a Trade Waste Permit.  Refer to the relevant WSE for further guidance on scour discharge requirements.
Scours and pump-out branches on significant mains are provided in the distribution network for maintenance purposes. They are designed to allow draining of water from the mains by gravity or use of a mobile pump. Hydrants are preferred for flushing and draining on watermains DN <250.
Scours and pump-out branches shall incorporate appropriate measures to prevent back-siphon into the water supply system, including provision for fitting of any necessary backflow prevention devices.
Scours shall:
1. Drain the watermain by gravity or have provision for pump-out within a period of 1 hour, or both 
Have a diffuser fitted at the discharge point if there is a likelihood of environmental or asset damage
Not be subject to inundation; and
Scour valve boxes shall be painted red.
Scour size
Scours shall be sized in accordance with Table 5‑2.
	[bookmark: _Ref141346475]Table 5‑2 – Minimum scour size

	Main size DN
	Scour size DN

	DN ≤200
	80

	200< DN ≤300
	100



Scour location
Scours shall be located at:
1. Low points at the ends of watermains; and 
Low points between in-line valves. Scours shall drain to a point where the discharge is readily visible to prevent the scour valve inadvertently being left open.
Typical discharge locations include:
1. An approved pit that is to be pumped out each time the scour is operated (called a pump scour); 
A kerb and channel; 
An open-grated street drainage sump; 
A natural water course (with energy dissipater).
Scours shall not:
1. Cause damage when operated; 
Discharge to closed stormwater structures; 
Discharge across roadways; 
Discharge to waterways, unless in compliance with the appropriate consent requirements.
[bookmark: _Toc143508926]SWABBING POINTS
In reticulation swabs shall generally use hydrants.  Where swabbing points are required by the WSE the design shall ensure there is sufficient drainage to deal with the flow from the water main from the flushing operations.  Also refer to Part Two Construction, section 18 Swabbing.
[bookmark: _Toc143508927]HYDRANTS
[bookmark: _Toc143508928]Purposes
Hydrants are installed on reticulation mains for firefighting and operational purposes. Operational purposes include mains flushing, chlorination, to allow the escape of air during charging, act as an air intake when draining to prevent main collapse and the release of water during dewatering of the water main, where air valves and scours are not installed.
Refer to Section 2.6.2 for backflow prevention requirements and Section 5.15.3 for metering requirements of private fire supplies.
[bookmark: _Toc143508929]Hydrant siting principles
Hydrants for firefighting
The spacing of hydrants for firefighting shall be in accordance with SNZ PAS 4509.
For road safety reasons, hydrants on State Highways shall be placed outside of the Waka Kotahi NZTA roadside clearance zone and within 2m of the road reserve boundary
Hydrant installation
Fire hydrants shall not be fitted to reticulation mains DN <100 or to transmission mains. For access and operational safety, fire hydrants shall not be located along a vehicle crossing. Where a new vehicle crossing is constructed over an existing hydrant, the hydrant shall be relocated outside the designation of the vehicle crossing.
Marking of fire hydrants
All hydrant boxes and markings shall be painted with yellow road marking paint.
For hydrants on or adjacent to sealed roads additional marking shall include:
1. An isosceles triangle of solid colour with sides 600mm and base 450mm. The triangle shall be located on or near the centre of the carriageway, with the apex pointing towards the hydrant. 
A sawcut H, 5 mm wide, 5 mm deep, cut into the kerb opposite the hydrant, with 300 mm of the kerb also marked with yellow road marking paint. 
A circle 1.2m outside diameter and line width of 100mm around the hydrant box. The circle shall be provided in locations where there is a risk of vehicles parking over the hydrant (e.g. where the hydrant is within 2 m of the kerb or edge of the carriageway, or more if there is angle parking).
A blue raised reflective pavement markers may be installed where deemed suitable instead of b or c where required by FENZ or the WSE. The reflective markers shall be bi-directional and placed close to, and on the fire hydrant side of the centre of the roadway, near the base of the yellow triangle marked on the road.
Marking shall be either b or c, not both.  Marking d) will only be required in circumstances where neither b) nor c) are acceptable to FENZ or WSE.
For hydrants on or adjacent to unsealed roads with no kerb marking shall include:
1. An NZTA Type C marker post, replacing the two yellow reflectors with blue and repeated on the reverse side. The post shall be located as for the standard edge marking posts in relation to the trafficable portion of the carriageway and in line with the fire hydrant.
Hydrant size
All hydrants shall be a minimum DN 100.
Hydrant spacing
Spacing shall not exceed 135m in residential areas and 90m in commercial and industrial areas whilst fulfilling all the other requirements contained in SNZ PAS 4509:2008. On dead end roads in industrial/commercial areas, clusters of hydrants may be required to achieve required firefighting flows.
Hydrant location
All hydrant locations shall fulfil all the requirements contained in SNZ PAS 4509:2008.
Hydrants for reticulation system operational requirements
Additional to firefighting requirements, hydrants shall be provided at:
1. High points on reticulation mains to release air during charging, to allow air to enter the main when dewatering, and for manual release of any build-up of air, as required, where automatic combination air valves (AVs) are not installed; 
Localised low points on watermains to drain the water main where scours are not installed.
Adequate drainage facilities shall be provided to receive the hydrant flows from dewatering and flushing operations.
Air valves are not normally required on reticulation mains in residential areas where the configuration of mains and service connections will usually eliminate small amounts of air accumulated during operation; hydrants should be placed as close as possible to stop valves and high points to facilitate maintenance activities such as cleaning of watermains.
Hydrants at ends of mains
If a scour is not provided, a hydrant shall be installed at the end of every main DN ≥100.
[bookmark: _Toc143508930]DISINFECTION FACILITIES
[bookmark: _Toc143508931]General
The disinfection of water mains is usually achieved by injecting a solution containing free chlorine into the water main while charging the main with water through an adjacent valve. The process also requires the discharge of water from the other end of the water main. Also refer to Part Two Construction Section 20 DISINFECTION.
[bookmark: _Toc143429628][bookmark: _Toc143430101][bookmark: _Toc143429629][bookmark: _Toc143430102][bookmark: _Toc143429630][bookmark: _Toc143430103][bookmark: _Toc143429631][bookmark: _Toc143430104][bookmark: _Toc143429632][bookmark: _Toc143430105][bookmark: _Toc143429633][bookmark: _Toc143430106][bookmark: _Toc143429634][bookmark: _Toc143430107][bookmark: _Toc143429635][bookmark: _Toc143430108][bookmark: _Toc143429636][bookmark: _Toc143430109][bookmark: _Toc143429637][bookmark: _Toc143430110][bookmark: _Toc143429638][bookmark: _Toc143430111][bookmark: _Toc143429639][bookmark: _Toc143430112][bookmark: _Toc143429640][bookmark: _Toc143430113][bookmark: _Toc143429641][bookmark: _Toc143430114][bookmark: _Toc143429642][bookmark: _Toc143430115][bookmark: _Toc143429643][bookmark: _Toc143430116][bookmark: _Toc143429644][bookmark: _Toc143430117][bookmark: _Toc143429645][bookmark: _Toc143430118][bookmark: _Toc143508932][bookmark: _Ref153787602]TRENCHLESS TECHNOLOGY
Trenchless technology can contribute significantly to the reduction of carbon in construction and disruption to communities and so should be considered as part of the planning and design of any new reticulation.
Trenchless technology may be appropriate for alignments passing through or under:
1. Environmentally sensitive areas
Built-up or congested areas to minimise disruption and reinstatement
Railway and road crossings
Significant vegetation
Vehicle crossings
Pressure pipes used for trenchless installation shall have either heat fusion welded joints, or suitable mechanically restrained joints, specifically designed for trenchless application, which may include integral restraint seal systems, or  other WSE approved pipe jointing method.
The Designer’s project execution plan shall detail the pipe structural limitations for the intended construction method, the location of access pits and exit points and include a risk assessment to other services, abutting surface and underground structures.
Further information on trenchless technologies may be found in ‘Trenchless technology for installation of cables and pipelines’ (Stein), ‘Trenchless technology – Pipeline and utility design, construction, and renewal’ (Najafi), and ‘Guidelines for horizontal directional drilling, pipe bursting, micro-tunnelling and pipe jacking’ (Australasian Society for Trenchless Technology)
[bookmark: _Toc130972949][bookmark: _Toc143508933]SHARED TRENCHING
Where shared trenching is approved the pipe structural calculations shall consider the pipe structural impact and minimum clearances from other services. See Section 5.16.2.
[bookmark: _Toc130972951][bookmark: _Toc143508934]PRINCIPAL AND RIDER MAINS
[bookmark: _Toc143508935]Principal and rider mains layout
	Table 5‑3 - Principal and rider mains layout

	Area
	Configuration

	General Residential (Outside of Tier 1)
	Principal main on one side of the road and a ridermain on the other.

	Tier 1 General Residential, Industrial, commercial, medium and high density residential*, arterial or dual carriageway streets
	Principal main on both sides of the road.

	All other areas
	Principal main on both sides of the road.



No service connections are allowed to trunk mains >DN250, in which case a principal or rider main is required in accordance with section 3.1.
To facilitate future development, water- mains shall be laid across the full road frontage of the site at the developer’s cost.
[bookmark: _Toc143508936]Rider mains and duplicate principal mains
A rider main shall be laid along the road frontage of all lots not fronted by a principal main.
Duplicate principal mains are required to provide adequate fire protection in the following cases:
1. Arterial roads or roads with a central dividing island 
Roads with split elevation 
Roads with rail or tram lines
Urban centres
Parallel to large distribution mains that are not available for service connections 
Commercial and industrial areas 
Where required by SNZ PAS 4509
High density residential areas 
[bookmark: _Toc130972952][bookmark: _Toc143508937]CONNECTION OF NEW MAINS TO EXISTING MAINS
[bookmark: _Toc130972954][bookmark: _Toc143508938]General
In specifying connection detail the designer shall consider: 
1. Pipe materials, especially potential for corrosion; 
Relative depth of mains; 
Standard fittings; 
Pipe restraint and anchorage; 
Limitations on shutting down major mains to enable connections; and 
Existing cathodic protection systems. 
Connections from the end of an existing main shall be designed to address any differing requirements for the pipes being connected, particularly restraint, spigot/socket joint limitations, and corrosion protection. The Designer shall consider the potential for insufficiently restrained/ anchored stop valves near the connection. 
All connections shall have a branch connection isolation valve. Hot tapping of watermains shall not be completed without the WSE’s approval. 
All connections to the existing reticulation shall be made by the WSE or a WSE Approved Contractor and in accordance with the WSE’s processes. Should a bulk supply point (BSP) be required refer to the WSE for its specific design requirements. 
Connection of watermains to the public system may only be made with demonstration of compliance with the WSE’s disinfection processes, or if not available Section 20 of this NEDS and all the testing requirements of the WSE’s construction standards or policies have been fulfilled.
[bookmark: _Toc130972957][bookmark: _Toc143508939]TERMINATION POINTS
[bookmark: _Toc130972958][bookmark: _Toc143508940]Permanent ends of water mains
Termination points or dead ends should be avoided to prevent poor water quality. Alternative configurations such as a continuous network, link mains, looped mains, and the use of reticulation mains smaller than DN150, particularly in no-exit roads, should be considered (see Figure 5‑5, Figure 5‑6 and Figure 5‑7).
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[bookmark: _Ref141345068]Figure 5‑5 - Elimination of termination points
[image: ]
[bookmark: _Ref141343120]Figure 5‑6 Looped principal mains
Rider mains (also known as submains in some areas), DN <100, may be used to supply the furthest properties beyond the water main. The DN 100 main shall be laid to a point where all properties are provided with the fire protection required by SNZ PAS 4509.
A method of flushing shall be provided at the end of the rider main and water main, which shall be suitably anchored. Refer Figure 5‑7 for an example of a flushing point on a rider main.  There must also be a testable backflow prevention device fitted to the flushing valve.
Note – The gate valve shall be in a normally closed position in a red painted lockable valve box and kerb marking.
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[bookmark: _Ref141345037][bookmark: _Hlk153519596]Figure 5‑7 - Permanent end flushing point for rider mains
[bookmark: _Toc130972959][bookmark: _Toc143508941]Temporary ends of water mains
Water mains shall be laid to within 1 m of the boundary of a subdivision where the main is to be extended in the future.
Temporary dead-end mains shall terminate with a hydrant followed by a gate valve. These shall be part of the holistic layout design to avoid unnecessary fittings not required for operations or maintenance. The valve and hydrant shall be suitably anchored so that the future extension can be carried out without the need to disrupt services to existing customers.
Where a development is staged, mains shall be constructed to terminate approximately 2 m beyond the finished road construction to ensure that future construction does not cause disruption to finished installations.
[bookmark: _Toc130972961][bookmark: _Toc143508942]Flushing points
Any requirement for flushing points shall be imposed by the WSE for their operational requirements.  Often they may not be required, however scours and pump-out branches on significant mains may be provided in the distribution network for maintenance purposes. They are designed to allow draining of water from the mains by gravity or use of a mobile pump. Hydrants are preferred for flushing and draining on watermains DN <250.
Scours and pump-out branches shall incorporate appropriate backflow prevention measures commensurate with the level of risk to the drinking water supply (refer Section 2.6.2)..
There shall be adequate drainage facilities to receive the flow resulting from flushing and draining operations.
Scours shall:
1. Be spaced and located to drain the watermain by gravity or have provision for pump-out within a period of 1 hour, or both
Have a diffuser fitted at the discharge point if there is a likelihood of environmental or asset damage
Not be subject to inundation; and
Scour valve boxes shall be painted red.
[bookmark: _Toc130972962][bookmark: _Toc143508943]PROPERTY SERVICES
[bookmark: _Toc130972963][bookmark: _Toc143508944]General
The general requirements for service connections are as follows:
1. Property service connections shall have suitable backflow prevention installed. See Section 2.6.2.
The point of supply is as defined under Section 2.2.1 and WS-01.
Only one service connection from the public watermain is allowed per lot; and
Superlots with over 50 dwelling units where pipework will remain private should be fitted with a second service connection if practical, but should ensure sufficient fire flows are met, the supplies are fitted with backflow prevention, and that accurate metering over the range of flows is installed. The internal layout design should make provision for flexible system isolation. The 50 dwelling unit threshold is to support the WSE customer service in the event of water outages. 
A second connection for larger lots is at the WSE’s discretion and should demonstrate:
1. Zone classification is not affected
Service connections are not interconnected within the property
Isolation for maintenance and emergencies is not adversely affected
Mixed land use type may require that the service connection and backflow prevention be separately sized and metered between commercial and domestic use.
Multiple private connections to dwellings on a single property, or where a subdivision does not provide a dwelling with direct public road frontage, may be supplied through a single bulk site meter and backflow prevention under a body corporate (or similar legal instrument) arrangement or with a manifold meter bank arrangement associated with the property. Private connections are made downstream (property side) of  the bulk supply meter or manifold.
A meter bank shall not house more than six individual water meters. Where more than six individual meters are required for dwellings located along a right-of-way or private road, a bulk site meter installation and backflow prevention shall be used in conjunction with private check meters, and a body corporate (or similar legal instrument) arrangement.
Right-of-ways or private roads greater than 135m from the public watermain to the furthest dwelling must have a bulk site meter arrangement in conjunction with private check meters, and a body corporate (or similar legal instrument) arrangement.  Adequate fire protection in accordance with NZS 4509 will also be required.
[bookmark: _Toc143508945]Multiple Dwellings
A property may have multiple dwellings, or separate living units constructed within dwellings. Metering is required to the individual separable unit. The single bulk site meter arrangement has a reduced maintenance obligation on individual housing units and should be managed through a body corporate (or similar legal instrument), or in the case of a multi-storey apartment building a building management arrangement. The WSE will provide service for separate meter readings and individual billing to customers.
[bookmark: _Ref143502710][bookmark: _Toc143508946]Service line connections
The service connection onto the water main is made with a tapping saddle.  Connection saddles, pipe and pipe fittings shall be as required by the WSE’s material supply standards.  The WSE may require the service line to be placed in duct if it is laid at depth or complying with local requirements. The property service lead shall be minimum 20NB. The standard sizes shall be 20mm, 25mm, 40mm, 50mm, 80mm, 100mm and 150mm
The service connection shall be tapped from the top of the water main, rising directly vertical to a minimum cover of 450mm. A 90ᵒ elbow shall be installed at the top of the vertical tapping and the lead graded to a cover of maximum 250mm at the meter box adjacent to the property boundary. Refer drawing WS-18
Where a service connection passes under a driveway or other hard services, it shall be installed through a duct of suitable strength to support the driveway loading
The isolation valves must be of an acceptable type. Quarter turn valves are generally not accepted for isolation
Manifolds must be to the WSE standard design or approved equivalent. See the NEDS’s drawing WS-18
Under pressure connections to PE mains
When the tapping is made onto a PE pipe the use of an electrofusion fitting is preferred, but compression fittings may be used if agreed with the Entity.
[bookmark: _Ref141346564]Fire suppression connections
All private fire supplies shall be metered. If serving a sprinkler system the meter shall not be mechanical. Also a backflow prevention device must be installed.  Fire suppression supplies must be sized and designed by a qualified Fire Engineer.
Whilst the WSE does not bill the customer on fire supplies, the purpose of a water meter is to identify leakage or unauthorised use of the fire supply water within the private property.
Metering
Applications for new water meters must be made to the WSE.  
The WSE retains sole ownership of water meters and single bulk site meters at the point of supply and is responsible for the ongoing maintenance of associated fixtures and fittings.
The WSE is not responsible for any private check meters.
All new or redeveloped residential and non-residential units, whether individually titled or not, must have individual manifolds installed for each individually occupied unit or premises. Where the property is managed by a legal entity such as a body corporate a bulk site meter at the boundary is required.
Meters must be located in the road reserve next to the property boundary and be readily accessible at all times. Meters shall not be installed in confined spaces. Properties, such as in a CBD, where meters cannot be located within the road reserve must be approved by the WSE. The design shall take into consideration the following:
1. The shortest possible pipe length inside the property and must be readily accessible for maintenance
Each meter must be readily accessible for reading, maintenance, or replacement (boxes need to be sized appropriately)
Meters must not be located inside actual units/apartments or within ceiling cavities
Integrated remote reading devices must be installed when a meter is located behind a door or gate (locked or unlocked), fence or within an area protected by security systems. The remote reading device must be easily accessible to a meter reader. The remote reading device must be compatible with the WSE devices.  Smart meters may be installed as an alternative if agreed with the WSE.
Meters, excluding private check meters shall only be installed by the WSE’s approved contractors in accordance with the WSE’s standard details.
Water meters shall comply with the requirements of the WSE’s material supply standard.
The meter size for the development will be determined by the WSE. In-line meter on fire supplies must be endorsed by the fire design engineer. Demand flow requirements must be provided when the water connection is applied for.
For separate fire suppression a water meter shall be installed (refer drawing WS-20).
For combined fire suppression and water meter supplies a meter shall be installed. Depending on the watermain size a bypass meter may be required for low flow accuracy. The WSE must have access to read this meter.
Domestic and commercial use within a property shall be separately metered. Metering shall be combined for fire suppression and commercial with a separately metered domestic supply.
Appropriate backflow prevention shall be installed for (c), (d), (e) and (f) above.
A customer may wish to attach logging or remote telemetry to a water meter to assess consumption patterns or manage resource use; where this is authorised by the WSE no liability will be taken if the meter is changed, or data is unavailable for any period of time.
The WSE reserves the right to manage connections to its assets and may require that privately owned equipment connected onto the meter be removed at any time.
Coupling to meters
1. Fittings, couplings, and pipe componentry shall comply with the requirements of the WSE’s material supply standards and the arrangements as shown in the drawing set in Appendix A.
The minimum upstream and downstream connection clearances of the meter manufacturer shall be allowed for.
Private water supply pipes
The private internal plumbing system’s design, installation, and maintenance (both in its component parts and its entirety) must comply with the Building Act 2004 and the New Zealand Building Code
[bookmark: _Toc130972966][bookmark: _Ref141346794][bookmark: _Ref141357834][bookmark: _Toc143508947]OBSTRUCTIONS AND CLEARANCES
[bookmark: _Toc130972970][bookmark: _Toc143508948]Clearance from structures and property boundaries
Pipes in trenches adjacent to existing buildings and structures shall be located clear of the ‘zone of influence’ of the building foundations as shown in Figure 5‑8. 
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[bookmark: _Ref153522489]Figure 5‑8 - Pipe trench minimum distance from building foundation
If this is not possible, a specific design shall be undertaken to cover the following:
1. Protection of the pipeline
1. Long term maintenance access to the pipeline

1. Protection of the existing structure or building
1. Consideration to building overhangs and clearances
1. Building over water mains is not permitted.
The protection shall be specified by the designer for evaluation and acceptance by the WSE. Table 5‑4may be used as a guide for minimum clearances for access to watermains.

	[bookmark: _Ref153787130]Table 5‑4 – Minimum clearance from outside edge of pipe to wall, building or property boundary

	Pipe diameter DN
	Clearance to wall or building (mm)

	<100
	600

	100 – 150
	1000

	200 -250
	1500

	Note: 
The minimum distance shall allow for future pipe repair and replacement without disturbance to any fence, wall or adjacent foundation, so shall vary with depth and WSE requirements



[bookmark: _Toc130972971][bookmark: _Ref143502311][bookmark: _Ref143502349][bookmark: _Ref143502453][bookmark: _Toc143508949]Underground obstructions and services
[bookmark: _Toc130972972]General
Water mains that are public and installed in the proximity of other services shall comply with the WSE's minimum clearance requirements. The specific design may require a greater clearance.
[bookmark: _Toc130972973]Clearance requirements
The minimum vertical and horizontal clearances are shown in Table 5‑5
	[bookmark: _Ref153787201]Table 5‑5 – Clearances between watermains and underground services

	[bookmark: _Hlk136578538]Utility 
(Existing service)
	Minimum horizontal 
clearance (mm) (Fig 5-8 ‘X’)
	Minimum vertical 
clearance(1) 
(mm) (Fig 5-8 ‘Y’)

	
	New main size
	

	
	DN ≤250
	DN >250
	

	Water mains DN ≥ 600
	WSE may consider specific clearances for larger mains due to operational reasons.

	Transmission water mains 600 > DN ≥375
	600
	
	500

	Water mains DN <375
	300(2)
	
	150

	Gas mains
	300(2)
	
	150

	Telecommunications conduits and cables
	300(2)
	
	150

	Electricity conduits and cables
	500
	
	225

	Wastewater and Stormwater pipes
	1000/600(4)
	
	500(3)

	Kerbs
	150
	
	600

	Notes:
All clearances are measured as the inside open spacing between the external walls of services.
1) Vertical clearances apply when water mains cross another utility service, except in the case of wastewater when a vertical separation shall always be maintained, even when the main and wastewater pipes are parallel. The main should always be located above the wastewater pipe to minimise the possibility of backflow contamination in the event of a main break.
2) Clearances can be further reduced to 150 mm for lengths up to 2m when passing installations such as poles, pits, and small structures, providing the structure is not destabilised in the process or that the structural integrity of the trench is compromised.
3) Water mains shall always cross over wastewater and stormwater drains.
4) When the wastewater or storm water pipe is at the minimum vertical clearance below the water main (500 mm), maintain a minimum horizontal clearance of 1000 mm. This minimum horizontal clearance can be progressively reduced to 600 mm as the vertical clearance is increased to 750 mm.
5) Clearance from kerb and channel shall be measured from the nearest edge of the concrete.
6) Where a main crosses the other services, it shall cross at an angle as near as possible to 90%
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Figure 5‑9 – Service clearance measurements
[bookmark: _Toc143508950]Clearance from transmission towers
Water mains constructed from metallic materials shall generally not be located close to high voltage transmission lines and other facilities. Special design shall be undertaken if it is necessary to locate such mains close to such facilities.
For any situation where a metallic pipeline is in proximity of electrical transmission lines, particular attention is drawn to AS/NZS 4853 Electrical hazards on metallic pipelines. Similarly, A Guide to Power System Earthing Practice published by the Electrical Engineers Association is a useful reference (www.eea.co.nz)
[bookmark: _Toc130972974][bookmark: _Toc143508951]Deviation of water mains
[bookmark: _Toc130972975]General
Deviation of a pipeline around an obstruction can be achieved by deflection of the pipeline at joints, to the angular deflection limits stated by the pipe joint manufacturer and with suitably restrained fitting bends. Permitted angular deflection varies with pipe material, pipe wall thickness, pipe PN class, joint type, design, and geometry. Some joint types are specifically designed to accommodate angular deflection. PVC and PE pipes may also be curved along the pipe barrel, between joints, to a radius of curvature not less than that stated by the pipe manufacturer. Curved water mains require the WSE's approval and may not be allowed due to pipe joint stresses, performance in a seismic event or operational constraints.  POP202 – PVC and PE Pressure Pipe Installation on Curved Alignments give advice on this topic that the designer may consider.
[bookmark: _Toc130972980][bookmark: _Toc143508952]SYSTEM PRESSURE MANAGEMENT
[bookmark: _Toc130972981][bookmark: _Toc143508953]GENERAL
Water supply reticulation is generally planned and designed to use gravity to convey water, designed to provide for the customers' water demands within the pressure ranges shown in Table 2‑5. However, where variations in topography limit the viability of a gravity system or where pressures fall outside the required pressure ranges, other means of ensuring appropriate pressures need to be employed.
If the minimum pressure is insufficient during delivery of diurnal and/or seasonal demands, in-line pressure booster pumping stations (hereinafter called "boosters") may be used to increase the hydraulic gradient to the areas that have inadequate pressure. The decision to construct a booster may also result from a requirement to supply water from a different supply zone or because of system head loss that prevents a section or sections of the network from sustaining the required minimum operating pressure.
Some WSEs may require the use of individual private booster arrangements which supply water at a single lot level in place of a booster for the entire water system. The installation, maintenance and power costs of these individual boosters are typically the responsibility of the individual lot Owner. The requirements for these types of private booster arrangements are provided by the local WSE and are not covered by this NEDS.
In some circumstances (see 6.4 Pressure Sustaining Valve Installations) a pressure sustaining valve installation may be used to limit the minimum pressure that is experienced in part of a water supply network. However, this might adversely impact downstream flows and pressures.
If the maximum pressure is of concern, pressure reducing valve (PRV) installations may be used to limit the pressure and/or control the range of pressures experienced.
Similarly, it may be necessary for privately owned PRVs to be installed on individual water services to limit the maximum pressure to that specified for some on-property plumbing fixtures.
[bookmark: _Toc130972982][bookmark: _Toc143508954]IN-LINE PRESSURE BOOSTER PUMPING STATIONS
Booster pumping stations require specific engineering design and are not therefore included in the scope of this NEDS.  However, the WSE’s design philosophy will: 
1. Clearly define the type of pump and pumping scenario in order to provide an optimal design for the system
That pumping systems meet the water peak demand, consented requirements or pre-determined rate as determined in consultation with Councils
Be based on peak hour demand e.g., PHD, when maximum storage is available
Be based on the consented rate or the supply source instantaneous flow rate available whichever is larger, for systems with no or minimal storage
Accommodate initial and future operating conditions.  Pumps should be specified to operate in the vicinity of their optimum efficiency points
Not negatively impact other water customers 
[bookmark: _Toc130972983][bookmark: _Toc143508955]PRESSURE REDUCING VALVE INSTALLATIONS
Pressure reducing valves (PRV) are outside the scope of this NEDS. They require detailed engineering design and operational planning. Refer to the WSE for requirements and specification.
Where a development's water supply pipework cannot be designed to deliver below the maximum allowable supply pressure, or the range of supply pressure during the day is more than 40m, then the WSE should be consulted on the possibility of using a pressure management device.
A PRV is used to reduce the pressure to a desired lower pressure downstream of the valve. The PRV works automatically to maintain the desired downstream pressure. The WSE may require the PRV site to be monitored or controlled through its telemetry system.
[bookmark: _Toc130972984][bookmark: _Toc143508956][bookmark: _Ref153788792]PRESSURE SUSTAINING VALVE INSTALLATIONS
[bookmark: _Hlk130887090]Pressure sustaining valves (PSV) are outside the scope of this NEDS. They require detailed engineering design and operational planning.  Refer to the Entity for requirements and specification.
[bookmark: _Toc130972987][bookmark: _Ref141346337][bookmark: _Toc143508957]STRUCTURAL DESIGN
[bookmark: _Toc130972988][bookmark: _Toc143508958]GENERAL
Seismic resilience of water infrastructure is vital to the communities they serve.  This section provides guidance to ensure continuous water supply after an event has occurred.
For installation conditions beyond those shown on the drawings, the pipeline installation, including non-pipeline elements such as pump station chambers, shall be specifically designed to resist structural failure. The design shall be in accordance with AS/NZS 2566.1 including the structural design commentary AS/NZS 2566.1 Supplement 1 and NZS 1170.5 including Supplement 1. Details of the final design requirements shall be shown on the drawings.
Pipe bridge design shall be subject to specific structural design of the pipe and supports for empty and full static loads, any dynamic loads, and full seismic provisions. Also see Section 5.5 Crossings.
[bookmark: _Toc130972989][bookmark: _Toc143508959]STRUCTURAL CONSIDERATIONS
Pipelines shall be designed to withstand all the forces and load combinations to which they may be exposed including internal forces, external forces, temperature effects, settlement, and combined stresses. The water main design shall include the selection of the pipeline material, the pipe pressure class, and selection of appropriate bedding material to suit site conditions. Consideration must be given to the future state or possible interactions with the trench that could affect the bedding material’s ability to continue functioning as designed, for example very fine self-compacting material may affect the cost of retaining the trench during replacement or other construction work near the trench.
[bookmark: _Toc130972990][bookmark: _Toc143508960][bookmark: _Ref153785715]INTERNAL FORCES
Pipelines shall be designed for the range of expected pressures, including transient conditions (surge and fatigue) and maximum static head conditions. These criteria are discussed in sections 3.2 and 4.1.5.  In the case of transient conditions, the amplitude and frequency shall be estimated or modelled. The allowance for surge included in the maximum design pressure shall not be less than 20m. If any distribution mains are subject to negative pressure, they shall be designed to withstand a transient pressure of at least 8m below atmospheric pressure. A surge safety factor of 2 may be applied to the normal operating pressure to estimate the surge pressure in lieu of a detailed surge analysis.
[bookmark: _Toc130972991][bookmark: _Toc143508961]EXTERNAL FORCES
[bookmark: _Toc130972992][bookmark: _Toc143508962]General
The external forces to be taken into account shall include:
1. Trench fill loadings (vertical and horizontal forces due to earth loadings);
Surcharge;
Groundwater, including the potential for floatation;
Dead weight of the pipe and the contained water;
Other forces arising during installation;
Traffic loads;
Temperature (expansion/contraction);
Seismic forces;
liquefaction forces.
The consequences of external forces on local supports of pipelines shall also be considered.
[bookmark: _Toc130972993][bookmark: _Toc143508963]Pipe cover
Pipeline cover shall be designed with depth to the top of the pipe measured to the final surface level: 
1. In berms a minimum cover of 600mm and up to a maximum of 1000mm
Where located in the front 1m width of the berm (next to the road surface) the minimum depth is 900mm
In carriageways a minimum 900mm up to a maximum of 1200mm; or 
As otherwise agreed or required by the WSE and the Road Controlling Authority.
[bookmark: _Toc130972994][bookmark: _Toc143508964]Embedment zone dimensions
The designed trench width shall be the minimum width to allow pipes to be safely laid and all embedment material properly and sufficiently compacted.
[bookmark: _Toc130972995][bookmark: _Toc143508965]Trench width
Pipe trench width design shall be based on manufacturers recommedations or pipe structural calculations and shall maintain minimum clearances from other services. See 5.16.2.
[bookmark: _Toc130972996][bookmark: _Toc143508966]Buoyancy
The pipeline shall not be liable to buoyancy when empty and shall be designed with a factor of safety against flotation of 1.25.
[bookmark: _Toc130972997][bookmark: _Ref141362806][bookmark: _Toc143508967]GEOTECHNICAL CONSIDERATIONS
[bookmark: _Toc130972998][bookmark: _Toc143508968]General
Geotechnical investigations
The Designer shall take into account any geotechnical requirements determined during the investigations for the development. All geotechnical log reports shall be uploaded to the New Zealand Geotechnical Database; https://www.nzgd.org.nz
Where required, standard special foundation conditions shall be referenced on the drawings.
Special design requirements may apply in any area susceptible to land instability or soil liquefaction. For indicative information refer to http://data.gns.cri.nz/geology.
Geo-professionals are to satisfy themselves of the correctness of the information and apply current knowledge when meeting any such special requirements.
Earthworks Geotechnical Information:
1. In some instances the WSE may provide geotechnical site investigation reports or a geotechnical baseline report (GBR). This information shall not be considered as complete and shall be supplemented as necessary for the site specific activities.
All additional investigation locations shall be surveyed and immediately after the investigations are completed backfilled and sealed.
All additional geotechnical information obtained shall be uploaded to the relevant regional Geotechnical Database.Pipe selection for special conditions
Pipeline materials and jointing systems shall be selected and specified to ensure:
1. Structural adequacy considering ground conditions and water temperature
Water quality, considering the chemical concentration and temperature of the water, the influence of applied stresses and lining material
Compatibility with aggressive or contaminated ground (consider HAIL sites)
Suitability for the geotechnical conditions
Compliance with the WSE’s requirements.
[bookmark: _Toc130972999][bookmark: _Toc143508969]Water mains in engineered or controlled fill
The designer shall take into account any geotechnical requirements determined during the investigations.
[bookmark: _Toc130973000][bookmark: _Toc143508970]Water mains in non-engineered fill
Water mains shall not be placed in non-engineered fill
[bookmark: _Toc130973001][bookmark: _Toc143508971]Construction of Water Mains in engineered fill 
The designer shall take into account any geotechnical requirements determined during the investigations.
Where the route of a main requires filling or construction of an embankment (e.g., to achieve required lines, grades, and cross-sections), a geotechnical specialist shall investigate the site and design and supervise construction of the embankment, the trench and bedding for the pipeline. Relevant construction requirements shall be included in the Specification and/or Design Drawings.
[bookmark: _Toc130973002][bookmark: _Toc143508972]CONCRETE ENCASEMENT
[bookmark: _Toc130973003][bookmark: _Toc143508973]General
Where trenchless construction techniques are impractical (Refer to Section 5.10) and open trench construction methods are employed, concrete encasement shall be considered as an alternative embedment material where:
1. There is a need to protect a main from external loading, typically where the main is laid in a major roadway or in a shallow trench
There is a need to reduce the need for future maintenance activity, where the main is deemed by the WSE to be inaccessible (e.g., laid in a major road, deep trench, under additional fill or other infrastructure)
The soil bearing capacity and trench foundation are inadequate
To resist flotation
The risk of erosion is high (such as through water courses).
Proposals for concrete encasement and/or any alternative options shall be subject to discussion with and approval by the WSE. Concrete encasement shall be structurally designed as a beam to withstand anticipated external loadings where the encased length of pipeline incorporates joints or the soil bearing strength is below 50 kPa.
When subjected to external loading (sometimes exacerbated due to greater rigidity), the pipe and encasement together are required to carry the imposed load. External loading may be due to heavy vehicle loading, construction in fill, different foundation materials, structures located over the main, etc.
Generally, the following types of pipe and fittings may be concrete encased:
1. Welded steel pipe and fittings
Ductile iron, GRP and PVC pipe, subject to each encased length being designed as a beam and the termination arrangement of each end of the pipeline within the encasement being as approved by the WSE.
Welded PE pipe and fittings.
The following shall not be concrete encased:
Cast iron, wrought iron and AC pipes.
Flanged joints.
Sections of any main containing a service connection, hydrant, or valve (including air valves).
[bookmark: _Toc130973005][bookmark: _Toc143508974]Encased steel pipelines
All concrete encased steel pipe joints shall be fully welded i.e., plain ended with welded collar or butt welded and slip-in type welded joint. No service connections or off-takes shall be provided on the encased section of pipeline.
Steel pipelines to be concrete encased do not require external coating. Uncoated steel pipe that is to extend beyond the concrete encasement shall be fully protected using a Zn/Al metal spray coating and/or heat shrink polyethylene sleeving and/or an approved bitumastic tape wrapping system or other approved by the WSE. Protection shall extend from at least 150 mm within the concrete encasement to the position of full pipe protection beyond the encasement.
[bookmark: _Toc130973008][bookmark: _Toc143508975]WATER MAINS IN UNSTABLE GROUND
Wherever practicable, water mains shall be located outside the influence of a potentially unstable area. If it is not possible to do so, the Designer, jointly with the geotechnical specialist, shall take every action possible to remove, or at least minimise the potential for damage to a water main caused by movement of unstable ground.
[bookmark: _Toc130973012][bookmark: _Toc143508976]ABOVE-GROUND WATER MAINS
The design of above-ground water mains shall include the design of pipeline supports, maintenance and access requirements, control of unbalanced thrusts and pipe thermal movements, and shall address exposure conditions, such as corrosion protection, UV protection, freezing of watermains, and temperature de-rating effects on materials.
In such situations the pipe materials, support, and restraint for the pipes and fittings shall be detailed on the drawings.
Refer to Section 5.5 for other requirements.
[bookmark: _Toc130973013][bookmark: _Toc143508977]PIPELINE ANCHORAGE
[bookmark: _Toc130973014][bookmark: _Toc143508978]General
Anchorage shall be provided at bends, tees, reducers, valves, changes in pipe material and dead ends where necessary.
In-line valves, especially those DN 100 or larger, should be anchored to ensure stability under operational conditions. Refer to the NEDS drawing set, document number WS-02.
[bookmark: _Toc130973015][bookmark: _Ref141344094][bookmark: _Toc143508979]Thrust blocks
[bookmark: _Toc130973016][bookmark: _Ref141348463]General
The design of thrust blocks shall be based on the maximum test pressure and be considered at all tees, bends, dead ends and reducers. Generally fully welded PE pipes and fittings do not require thrust blocks on change of direction.
Thrust blocks shall be designed to resist the total unbalanced thrust and transmit all loads to the adjacent ground. Calculation of the unbalanced thrust shall be based on the maximum test pressure, or as otherwise specified by the WSE.
Restraint joint systems, specifically designed to resist the total unbalanced thrust, and support all thrust load, may be used for watermains up to 250 mm DN, instead of thrust blocks. These may include approved mechanical restraint coupling joints, or integral restraint seal systems. Manufacturers recommendations should be followed on any restraint system.  
Where restraint joint systems are used thrust blocks shall be installed to isolate forces at any connection to pipework with un-restrained joints such as when making connections to AC, PVC and CI pipelines.
Typical contact areas for selected soil conditions and pipe sizes are shown in the NEDS drawing set, WS-12 to 14.
Thrust blocks for temporary infrastructure shall be designed to the requirements for permanent thrust blocks.
The designer should consider the suitable location of mechanical joints for maintenance, access, and inspection. Under some scenarios mechanical fittings are often not appropriate and may be declined by the WSE. Inappropriate scenarios include, but are not limited to, the use of non-restrained couplings or dismantling joints on PE pipes or use of fittings for purposes other than that which they are designed of e.g. use of a universal coupling as an articulation joint
[bookmark: _Toc130973020][bookmark: _Toc143508980]Anchor blocks
Anchor blocks are designed to prevent movement of pipe bends in a vertical direction. They consist of sufficient mass concrete to prevent pipe movement.
[bookmark: _Toc130973022][bookmark: _Toc143508981]Restrained elastomeric seal joint water mains
No information available in existing NZ codes.  Refer to AS 1646.1
[bookmark: _Toc130973023][bookmark: _Toc143508982]Restraint requirements for special situations
Commercially available mechanically restrained jointing systems may be used to avoid the need for thrust and anchor blocks subject to the approval of the WSE. However in some situations the WSE may still require the use of thrust and anchor blocks. The use of certain mechanical joint for ordinary pipe joints are prohibited, see advice Section 7.9.2.1. Refer to the WSE’s material supply standards for acceptable products.
[bookmark: _Toc130973024]Above-ground mains with unrestrained flexible joints
Water mains laid above-ground with flexible joints shall be provided with anchorage capable of restraining the main from movement at any point.
[bookmark: _Toc130973025]Buried steel mains with welded joints
Buried steel mains with continuous welded joints shall be considered self restraining. 
[bookmark: _Toc130973026]Above-ground steel mains with welded joints
In such rarely approved situations restraint shall be provided against temperature induced movement as well as hydrostatic forces and other self and imposed loads.
[bookmark: _Toc130973027]Ductile iron and steel mains with flanged joints
Ductile iron and steel water mains with each and every joint flanged shall be considered to be self-anchoring.
[bookmark: _Toc130973028]PE mains
PE mains are generally prone to shrinkage and creep which occurs in trenchless methods of construction, and in open trenching.
The ends of PE mains shall be restrained with concrete thrust restraints. Where puddle flanges are to be used, suitable electrofusion fittings may be attached at each end of the pipeline as an alternative. Puddle flanges shall not be extrusion welded onto the PE pipe.
[bookmark: _Toc130973029][bookmark: _Toc143508983][bookmark: _Ref153790138]BULKHEADS AND TRENCHSTOPS
Bulkheads for pipes on steep grades
Generally pipelines shall not be laid traversing steep grades, however when unavoidable, bulkheads, or anti-scour blocks, shall be detailed on the design drawings and shall be in accordance with Appendix A drawing WS-15. Spacing of bulkheads shall be as determined by Table 7‑1.
	[bookmark: _Ref153526539]Table 7‑1 – Spacing of bulkheads for pipes on steep grades

	Grade (%)
	Requirement 
	Spacing (S) (m)

	15-35
	Concrete bulkhead
	S = 100/Grade (%)

	>35
	Special design
	Refer to WSE

	Note:
On grades flatter than above where scour is a problem, sandbags may be used to stabilize the trench backfill.



[bookmark: _Toc130973030][bookmark: _Toc143508984]UNFORESEEN GROUND CONDITIONS
In the event of unforeseen ground conditions being encountered during construction, the structural design shall be reviewed and appropriate amendments made to the Design Drawings.  Any changes shall be notified to the Entity and agreed in writing with the Entity prior to the continuation of construction. 
[bookmark: _Toc130973032][bookmark: _Ref141357092][bookmark: _Ref141360879][bookmark: _Toc143508985]SEISMIC DESIGN 
All pipes and structures shall be designed with adequate flexibility and special provisions to minimise risk of damage during earthquake. Historical experience in New Zealand earthquake events suggests that suitable pipe options, in seismically active areas, may include rubber ring joint PVC pipes PE pipes, ductile iron or steel pipe. Specially designed flexible joints shall be provided at all junctions between pipes and rigid structures (such as reservoirs, pump stations, bridges, and buildings) where pipe flexibility alone is not adequate to accommodate movement. Where structures are closely spaced such as at pump stations (not in the scope of this NEDS), base isolation of the area may be considered where minor actions are expected. Connecting to the base isolation area requires a flexible connection.
[bookmark: _Ref141349585][bookmark: _Toc143508986]Guidance for pipe seismic design method and philosophy can found in “Seismic Guidelines for Water Pipelines”, American Lifelines Alliance, 2005, or “Guidelines for Seismic Design of Buried Pipelines”, NICEE, 2007, or Underground Utilities – Seismic assessment and design guidelines, Water NZ or, for PE pipelines, Seismic Design Guidelines are in AS/NZS 2033:2023 Appendix B General
Seismic resilience shall be considered for all new and upgraded infrastructure.  This includes pipelines, structures, pump stations and any associated fixtures and fittings.  Where the infrastructure consists of a number of connected structures (e.g. a pump station with detached valve chamber) each building and structure shall be given individual seismic assessment and design or the entire area shall be base isolated. 
Seismic designs shall ensure the provision of adequate flexibility and special provisions to minimise risk of damage during earthquakes. 
Seismic resilience and design shall consider direct damage to assets from shaking as well as damage caused by settlement, liquefaction or lateral spread of the ground supporting or surrounding the asset.  Seismic design shall consider: 
1. Magnitude of the design earthquake 
Ground condition 
Proximity to faults 
Required level of resilience 
Design of seismically resilient solutions shall follow either the Waka Kotahi NZ Transport Agency Bridge Manual or AS/NZS 1170:2004 – Structural Design Actions, whichever is most appropriate for the asset type and situation.  For some asset types the following are also relevant: 
1. Supporting NZS 3106:2009 – Design of Concrete Structures for the Storage of Liquids 
NZ Building Code 
NZS 4219:2009 – Seismic Performance of Engineering Systems in Buildings 
Following the NZ Building Code November 2019 updates, local and regional authorities must prepare liquefaction hazard and hazard management maps.  These maps classify liquefaction by the likelihood and severity of damage and the uncertainty/precision of the classification.
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The following documents provide additional information and guidance for pipe seismic design method and philosophy.  Where conflicts exist between this NEDS and these supporting documents this NEDS shall take precedence.
1. Opus International Consultants.  “Underground Utilities – Seismic assessment and design guidelines”.  Water NZ.  2017.
https://www.waternz.org.nz/Resources/Article?Action=View&Article_id=1206·
Eidinger, J.  Maison, B.  Cheng, L.  Collins, F.  Conner, M.  Davis, C.  Matson, M.  O’Rouke, T.  Tang, A.  Wesling, J.  “Seismic Guidelines for Water Pipelines”.  American Lifelines Alliance.  2005.
https://www.americanlifelinesalliance.com/pdf/SeismicGuidelines_WaterPipelines_P1.pdf
Indian Institute of Technology Kanpur.  “IITK-GSDMA Guidelines for Seismic Design of Buried Pipelines”.  National Information Center of Earthquake Engineering.  2007.
http://www.iitk.ac.in/nicee/IITK-GSDMA/EQ28.pdf
[bookmark: _Toc143508987]Buried Linear Assets
Buried linear assets are underground pipelines and associated fixtures including, but not limited to, valves, hydrants, sumps, anchor blocks and thrust blocks. 
Seismic resilience of buried linear assets focusses on the ability to resist liquefaction, lateral spread or settlement.  Seismic resilient designs shall aim to: 
1. For pressure pipelines, remain in full operation without significant deformation or leakage 
Seismic resilient design shall be completed for buried linear assets constructed in areas where:
1. Liquefaction category is undetermined
Liquefaction damage is possible
High liquefaction vulnerability
Medium liquefaction vulnerability if the pipe serves 500 or more people, a facility for vulnerable people (e.g. a rest home) or a facility of significance to the community (e.g. a hospital).
Seismic resilience of pressure pipelines may be achieved by: 
1. Selecting ductile iron pipe with seismically resilient restrained joints (joints meeting ISO 16134 class S-1 for expansion/contraction, class A for pull-out resistance and a minimum joint deflection of 3 degrees) 
Selecting polyethylene pipes with welded joints 
Selecting PVC flexibly jointed pipes
consider jointing mechanism such as socket length and use of double rubber gaskets 
[bookmark: _Toc143508988][bookmark: _Ref153787812]Above Ground and Non-Linear Structures
Above ground and point structures may be linear (e.g. an above ground pipeline or a pipeline attached to a bridge), non-linear buried structures (e.g. pump station wet well) or non-linear above ground structures (water supply pump stations).  Seismically resilient design of these structures shall consider both the effects of the shaking/ground acceleration and damage arising from liquefaction, lateral spread or settlement. 
Design of seismically resilient solutions shall use the standards, Codes and design guides covered in Section 7.12.1. 
Importance levels of structures shall comply with AS/NZS 1170.0 tables 3.1 and 3.2.  Apart from minor ancillary buildings at larger three waters facilities, above ground and non-linear structures will be IL3 or IL4. 
Seismic resilient design for resilience against ground acceleration shall be completed for all above ground and non-linear structures. 
Seismic resilient design for resilience against liquefaction, lateral spread or settlement shall be completed for above ground and non-linear structures constructed in areas where:
1. Liquefaction category is undetermined
Liquefaction damage is possible
High liquefaction vulnerability
Medium liquefaction vulnerability
Seismically resilient designs shall aim to ensure:
1. No damage limiting impacting the ability of a structure to provide the intended use and service life following an earthquake with a return period set by the serviceability limit state level 1 (SLS1). 
Minor damage requiring repairs for the structure to provide the intended service life but no impact on use of the structure following an earthquake with a return period set by the serviceability limit state level 2 (SLS2).  For a reservoir this shall be defined as the reservoir (inclusive of the roof) retaining its contents with no leakage following a SLS2 return period event. 
The structure can be expected to have lost structural integrity, become unstable or lost equilibrium while retaining a small residual load bearing capacity that prevents local or global collapse following an earthquake with a return period set by the ultimate limit state (ULS).  For a reservoir ULS shall be defined as the reservoir (inclusive of the roof) suffering limited cracking and leakage with no collapse or serious impact on the structure’s stability following a ULS return period event. 
SLS1, SLS2 and ULS return periods shall depend on network and importance level as per Table 7‑2 below.
	[bookmark: _Ref153526625]Table 7‑2 – Network and importance level 

	Network
	Importance Level of Structure
	SLS1
	SLS2
	ULS

	Water Supply
	IL4
	1/25
	1/1000
	1/2500

	
	IL3
	1/25
	
	1/2500

	
	IL2
	1/25
	
	1/500

	Wastewater or Stormwater
	IL4
	1/25
	1/500
	1/2500

	
	IL3
	1/25
	
	1/2500

	
	IL2
	1/25
	
	1/500



[bookmark: _Toc143508989]Connections Between Structures and Buried Assets
Specially designed flexible joints shall be provided at all junctions between pipes and rigid structures (such as reservoirs, pump stations, bridges, and buildings) irrespective of ground conditions. 
Flexible joint design depends on liquefaction vulnerability and criticality.  Some acceptable connection solutions are provided in the Table 7‑3 below, however other solutions may be accepted by the WSE if the designer can prove they achieve the required outcome:
	[bookmark: _Ref153526650]Table 7‑3 – Acceptable connection solutions

	
	
	

	Criticality
	Undetermined Liquefaction Category AREAS, LIQUEFACTION Damage Possible Areas,  Medium or High Liquefaction Vulnerability Areas
	Very Low or Low Liquefaction Vulnerability Areas

	Failure will affect 500 or more people, vulnerable facilities (e.g. a rest home) or significant facilities (e.g. a hospital)
	Specialist design or flanged flexible joints designed for seismic resilience Cost-benefit analysis and Three Waters Entity approval required.
	Self-restrained articulated joints

	Failure affects less than 500 people and no vulnerable or significant facilities
	Rocker pipe assemblies with addition of a fuse joint (an easily repairable weak spot in the system, designed to be the point of failure). Three Waters Entity approval required.
	Rocker pipe


[bookmark: _Toc130973114][bookmark: _Toc143508990]DESIGN REVIEW AND APPROVAL
[bookmark: _Toc130973115][bookmark: _Toc143508991]STAGE 2 ENGINEERING PLAN APPROVAL
Water infrastructure, including all private connections, require approval from the WSE, Council and where any of the work falls within state highway road reserve, also requires prior approval of NZTA.
For those water connections and developments requiring Stage 2 approval under the WSE’s Development Code a submission must be made to the WSE according to the details herein.
The NEDS set a level of design for particular types of infrastructure based on operational area and associated risk. The design standards provide the minimum criteria for establishing baseline standard design drawings, interface design between standardised components, establishing the correct sizing of components to complement the baseline parameters of standard drawings and the basis for developing bespoke designs. This document falls within the design standards category and must be read with the relevant drawings and standards for asset capture, materials supply and construction.
[bookmark: _Hlk143417081]
[bookmark: _Toc130973116][bookmark: _Toc143508992]DESIGN REVIEW
Once the detailed design has been completed, the Designer shall undertake a review to ensure the design complies with the requirements specified by the WSE in the Concept Plan, the concept design (refer to clause 1.2.2 Stage 1 Concept Plan Approval) and the requirements detailed in this NEDS. Compliance shall cover at least the following:
1. Community impact adequately addressed
System components and configuration meet the Entity’s occupational health and safety requirements
Size(s) and grades of water mains throughout the portion of the proposed reticulation system meet Concept Plan requirements
Pipe materials are suitable for the particular application and environment
Water main layout and alignment meet WSE requirements
Route selection meets Concept Plan requirements
Topographical and environmental aspects have been addressed
Easements as appropriate are specified
Trenching and other geotechnical aspects have been considered
Provision is made for future extensions, as appropriate
Types and locations of control valves and any other necessary valves meet WSE requirements
Life cycle costs are minimized
Any departures or changes from the concept plan are highlighted and justified

[bookmark: _Toc130973118][bookmark: _Toc143508994]Documentation
Reports
Unless otherwise directed by the WSE, the Designer shall provide the following documents upon completion of design:
1. Safety in Design Report—details of risk assessment and outcomes used to justify the adopted item configuration.
Design drawings and specifications as detailed below.
Draft Operation and Maintenance Manuals—Operations and maintenance manuals in accordance with the WSE’s requirements. 
Design Report—a copy of all calculations, clearly set out and complete with assumptions and references. If requested by the Water Entity at any time before or upon completion of design.
Approvals and Conditions—any copies of approvals and conditions from the local and regional authority including all resource consents, building consents, landowner consents and utilities and roading authority approvals.
Draft new asset register meeting the WSE’s requirements
The design shall be signed-off by a suitably qualified Chartered Professional Engineer, who may be required to additionally provide a signed Compliance statement if required by the WSE. 

[bookmark: _Toc130973119][bookmark: _Toc143508995]Design Drawings

Design Drawings shall be prepared in accordance with the WSE’s requirements. Except where otherwise notified, the requirements are as set out in this Section.
Drawings shall be numbered in accordance with the WSE’s requirements.
The information to be shown in the Design Drawings shall include, but not be limited to, that detailed below. The information includes that required for production of As-Built drawings by facilitating, as far as possible, the ready incorporation or updating of such information in the Design Drawings.
Design Drawings generally shall include at least the following:
1. A locality plan giving overall layout and location of the works and any access route
1. Layout of roads, easements and lots
A detailed plan of the site showing all associated structures with all known buried and above-ground services and property/site information
1. Layout plan/s of the works detailing :
80. Horizontal alignment of all proposed pipelines, hydrants and valves
80. Pipe material and type (including material, pressure and joint type as necessary)
(iii) Pipe Diameter, Level and grade
(iv) Chainages and offset distances from kerb line
(v) Location of all building sites to be provided with fire protection
(vi) Position of all property connections relative to property boundaries and the depth at the property boundary
(vii) Notes specifying that detectable tape is to be laid on top of the pipe embedment or 1 m below the surface for all wastewater systems and pressure mains
(viii) Location of nearby utility services and stormwater drains
(ix) Major features (e.g., creeks, railway lines, power transmission lines)
(x) Valve details – location, type, size
(xi) Thrust and Anchor block details
(xii) Lengths of pressure main between valves
Long sections of any pipelines 250mm NB and larger showing existing and proposed pipelines, cables and ducts crossing the alignment
Additional geological, construction and safety requirements
Geotechnical data, special foundation conditions, dewatering requirements
Pipe trench and embedment details
Pipe bridge details
Any particular corrosion protection requirements
Hydrostatic test pressure; and
A reinstatement plan and detail of the work area
Any special details and other information required by the WSE.
[bookmark: _Toc130973120][bookmark: _Toc143508996]Specifications
Specifications for a project shall be established by the Designer to define the precise standards of performance to achieve the project objectives, including:
1. Precise standards of performance for construction work, products and materials, equipment and other items
Linkage between the project detailed design, the construction requirements, approved products and materials and adopted standard drawings of the WSE.
Specifications make it possible to express expected values when work or items are purchased or contracted for, and they provide means of determining conformance with expectations after purchase or construction.
Standard Specifications may be available from the Entity on request but shall be accompanied by particular specifications detailed project specific requirements.
[bookmark: _Toc130973124][bookmark: _Toc143508999]RECORDING OF AS BUILT INFORMATION
Asset information shall be progressively captured and supplied in accordance with the requirements of The WSE’s data and asset information standards and section 24 of this NEDS and the Entity’s Development Code. 
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4. AU festenings or flanges that willbe (or have the poteniel to be), buried shall be coated and wiapped in the ful denso
system (prmer, mastic,wrap and over wrap).
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Grass Concrete Footoaths Concrete. Hotmix

Sow with grass seed mix 15% Tomm of 7mpa 150mm 17.5mpa concrete 25mm of mixi0 AC on
Chewings Fescue 7.5% concrete on S0mm of TNZ M/4 AP20 125mm of AP4D
Brown Top 75% on 25mm of AP20 metal, Minimum width of basecourse.
Crested Dogstail 0% metal surface reinstatement 1.

Perennial Ryegrass (by
weight) Clean topsoil.
compacted depth 100mm

. .
&vi| NN\ 7##75
< Blue metallic tracer tape < % e 7,};— Blue metalic tracer tape
H Selected backfll material, t— Compacted harafil
free of lumps > 50mm gap65 compated in
200mm layersto
= 95% DD
Pipe bedding 541 or as ipe bedding 547 or as
specified for the speciic specifed for the specific
pipe material pipe materal
8] g5
GRASS AREA AND FOOTPATH DRIVEWAY REINSTATEMENT
REINSTATEMENT (Not in Carriageway)
(Not in Carriageway) Notto scale
Not o scale
Hotmix - Footpaths
A per road controlling
authority specificaions.
concrete

Hotmix| Chip Seal

300 mm TNZ Ma AP40
Basecourse Compacted
NOTES 10 98% MDD

Blue metallic tracer tape

1. Alltrench surface reinstatement vithin the

Minimum 900 Cover

road reserve shall Roa Controlling Authority Compacted hardfill Gapes.

reguirements. compated in 200mm
layers to 95% MDD

2. The details shown are typical expectations for

reinstatements. Backfil shall be compacted in Pipe bedding SAP7 or as

200mm layers to obtain maximum density as specified for the specific

described i the National Water Supply Code: pipe material

of Practice.

3. Where concrete or other stabilized layers exist
i the roaduay, the trench shall be reinstated

withsimilar materia o s directed by the FOOTPATH/VEHICLE
roading engineer. CROSSING, CARRIAGEWAY
4. Reinforced concrete suraces shllbe diled REINSTATEMENT

and starte rods instaled tote new
reinforcement into existing

Not to scale
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= Backfll efer to
W10 for detalls

RS

£ —— Pipe bedding refer
H 1010 for detals
?
£ £ < Geatextle, refr note 2
225 g
gis H Compacted 6C65-40
- £
£
Eey
gig
§°2
] SOFT GROUND
Not to scale

NOTES:

1. Where the depth to the base of the foundation may exceed 30m
from the finished ground level,site specifc design is required.

2. Geotextile instalation shall be in accordance with TNZ F/7.

3. Allowable bearing pressure measured by SCALA penatrometer test.

T

WATER SUPPLY
TRENCH BEDDING - SOFT GROUND

NATIONAL CODE OF PRACTICE

ssuENo: 10
issueowte: 31072023
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MINIMUM THRUST AREA FOR BLOCKS IN SQUARE METRES (m2) DESIGN PRESSURE 1000 kPa (NOM. 100m HEAD)
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NOTE:

1

0

m

Alldimensions in millimetres unless shown otherwise.
Cast the thrust area of llthrust blocks against aclean face
of undisturbed natural soil. Thust blocks not o nterfere
with other services.
Do ot use standard thrust blocks as specifid inthis
dravingi
“Very soft, soft or firm clay.
- Loose,clean sand.
- Uncompacted fil o refuse.
A geotechnical assessment and individual design s required
for these soils.
The nominal thrust area N'to be achieved by pouring
concrete the fulllength ofthe fiting and extending from
the flor of the trench to above the fitting (see also note 7).
Design pressures other than 1000KPa reduce or increase the
minimum thrust area by the ratio of the design pressures
exceptunere:
- Min thrust area s 0.1, and

N appears in the table and design pressure is above 1000
Kpa. Calculate the area.
Finish thust blocks approsimately 100 abave the 0p of the
fiting or bearing pad a1 extend to the flor ofthe trench
or deeper f necessary to achieve the required thrust area.
Maximum encasemeit o be 180°.
‘The minimum thrust area fo taper thrust blocks o be equal
10 the difference between the thrust areas for dead ends of
equivalent diameter to those each side of taper.
For downviard vertcal thrust the allowable bearing
pressures fo various soils may be taken as tice that for
orizontal thrust shown.
When pouring concrete against fittings place a membrare
of polyethylene, puc or felt betuieen the fiting and the
concrete to prevent damage to the fttng.Joints to b clear
of concrete,
Concrete o be kept clear of bolts and flanges or gioault
Joints 10 allow fitingsto be removed without interfering
with anchor block
Allconcrete to be ordinary grade 20 MPa at 28 days.

WD

Corrasion protection
as required

DI, GRP or PUC pipe:

—

THRUST

enotes nominal thrust area - see otes 4 &5)
AHBP = allowable horizontal bearing pressure

PLAN

ELEVATION

BLOCK FOR BENDS

(for

Forizontal thrust)

E

WATER SUPPLY
THRUST BLOCK - BEND/ELBOW

HATIONA CODE OF PRACTICE

issut wo.
Issu oie

0
20

Ak

DRANING o

WS-12
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MINIMUM THRUST AREA FOR BLOCKS IN SQUARE METRES (m?) DESIGN PRESSURE 1000 kPa (NOM. 100m HEAD)
s
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*N' Denotes nominal thrust area - (see notes 4 &5)
AHBP = allowable horizontal bearing pressure
NOTE:

1. Alldimensions in millimetres unless shown othewise.
Cast the thrust area of all thrust blocks against a clean face

of undisturbed natural soil. Thrust blocks not to interfere
with other services.

3. Do natuse standard thrust blocks a5 specfed in this Corrosion protection
draving n: as required
- Very soft, soft or firm clay.
~Loose,clean sand.

- Uncompacted fil o refuse.
A geotechical assessment and ndividual design s required
for these soils.

4. The nominal trust area ' to be achieved by pouring
concrete th full length of the fiting and extending from DI, GRP or PUC e
the floor of the trench to above the fitting (see 2150 note 7).

5. Design pressures other than 1000kPa reduce or increase the
minimum thrust area by the ratio of the design pressures.
exceptwhere:
~Min thrust area i <0.1n?, and
<NV appears n the table and design pressure s above 1000
Pa. Calclate the area, om0

6. Finish thrust blocks approximately 100 above the top of the ———1
fitting or bearing pad and extend to the floor of the trench p—
or deeper f necessary to achieve the required thrust area. Corrosion protection
Maximum encasement 0 be 180" as required x

7. The minimum thrustarea for taper hrust blocks o be equal
1o the diference between the thrust areasfo dead ends of —
equivalent diameter o those each side of taper.

8. For downward vertcal thrust, he allowable bearing
pressures for various soils may be taken as twice that for
Horizontl thrust shon.

9. When pouring concrete against fittings place a membrane

Seenote?

of polyethylene,prcorfelt betneen the fiting and the ELEvATION
concrete to prevent damage o the ftin,Joins o e clar
of concrte

10, Concrete o be kept clea o blts and flangesor ibault
Joints 0 allow ftings to b removed without nerfring THRUST BLOCK FOR TEES
with anchar block (fo horizonal thrus)

1. Al concrete to be ordinary grade 20 1Pa at 28 days.

T NATIONAL CODE OF PRACTICE

WATEROURPLY o won | Ab
THRUST BLOCK - TEES

ORAWING o
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MINIMUM THRUST AREA FOR BLOCKS IN SQUARE METRES (m2) DESIGN PRESSURE 1000 kPa (NOM. 100m HEAD)
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'N' Denotes nominal thrust area - (see notes 4 & 5)
AHBP = allowable horzontal bearing pressure
NOTE
1. Allgimensions n mllimetres nlessshown othenwise.
Castthe thrust area of al thrust blocks againsta clean face
of undisturbed ntural sil.Thust blocksnot 0 interfere
with other senices.
3. Do ot use standard thrust blocks as specfed inthis
dravingii
- Very soft, soft or firm clay.
~Loose, clean sand,
~Uncompacted il or refuse.
A geotechical assessment and individual designi required
for these soils.
4. The nominal trust area 1o be achieved by pouring
concrete the full ength of the fitting and extending from
the floor of the trench to above the fiting (see als0 note 7). Half thrust area each
5. Design pressures other than 000K reduce orincrease the it
minimum thrust area by the ratio of the design pressures. Pisser]
exceptwnere:
hin theus area s <01, and Cortsion prtecton
'N' appears in the table and design pressure is above 1000 b £z
Pa. Calculate the area. g3
6. Finish thrust blocks approximately 100 above the top of the — °
fitting or bearing pad and extend to the floor of the trench
or deeper if necessary {0 achieve U required thrust area
Manimum encasement {0 be 160°.
7. The minimum thrust area ortaper thrust blocks to be equal
tothe diference between th thrust areasfor dead ends of 0l GRPor PYC pipe. T <2
equivalent dameter to those eachside of taper. iE
8. For downward vertical thrust, the allowable bearing |
pressuresforvarious soils may be taken a twice tht for p—
forizontal thrust shown.
9. When pouring concrete against fittings place a membrane
of polyethylene, puc or felt between the fitting and the PLAN
concrete o prevent damage o the fitting onts to b clear =
of concrete.
10, Concrte o be kept clea of boits and flangesor ioaul:
joints 1o allow fttings o be removed without interfering TAPER THRUST BLOCK
with anchor block. T
1. Al concrete to be ordinary grade 20 MPa at 28 days. G .

E HATIONA CODE OF PRACTICE
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THRUST BLOCK - INLINE/TAPER oo
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NOTES:

1. Backil s generally AP4O or AP6S but this may differ in certain areas
in accordance with Road Controlling Authority standards or other
requirements.

2. For trench and bedding details refer to drawing WS-10

Xm besing Hetiding

WATERSTOP DETAIL - ELEVATION

ot to Scale

300 Min,

7Pa concrete———f

| |
| 1
T |
| |
150mm tick keyed L 0

into undisturbed

goms £
Fow
TYPICAL WATERSTOP - TRENCH SECTION
T Motwsae
T T
WATER SUEPLY inie: won | Ab
PIPELINE WATERSTOP S

WS-15
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PEI00 Service pipe laid
perpendicular to main

Mains tap Approved elctro-
fusion coupling Mainscock
valve (optional)
Approved
electro-fusion T
tapping saddle rice pi Approved electro-fusion
L il 5{ transition coupling
fomain /e Approved tapping band
TYPICAL TAPPING TO PE PIPE TYPICAL TAPPING TO PVC/DICL PIPE
Notto Sele ot t Scle
N

Approved gate valve.

Pr-tapped i comnctoror D o1
OW0 comnctions(oree it langad
ranch and 0150 855 tapped fange.

Approved
electro-fusion fitting

Oponal 057 Hydrant
tee for DIC pipeline systes

Socket-socket hydrant tee
{FL-FL or SOC-SPI also
acceptable)

01 FL-SOC adaptor

Thrust block

FLFLDI or STCL spool where: (se8 WS- for detail)

TERSyiEs el distance is 1.2m or less

125 1045
D1150C-S0C bend

Thrust block
(see WS-13 for details)

TYPICAL PVC OR DICL PIPE CONNECTIONS < DN200

ot to Scale

NOTE!

1. Allfttings used to be compliant with the Entity approved products register, or compliant with
technical specifications and used with the written permission of the Entity.

PE100 Service pipes shall use electro-fusion fittings.
Tappings through main pipe wall o be same diameter as service connections nomina bore.
Thrust blocks are required regardless of joint type.

Where DICL pipe is used, all sockets shall have grip rings (eg Tyton (oK)

Al fastenings or flanges that will be (or have the potential to be), buried shall be coated and
wrapped inthe full enso system (primer, masic, wrap and over wiap).

E HATIONA CODE OF PRACTICE

WATER SUPPLY [sseno: 10 e

EF TAPPING SADDLE CONNECTION e wswe
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Concrete surround:

Backlow as close as practicable to meter andor point of supply

500

Boundary

Valve box and
surround

Finished 5

PLAN

Notto Scale

tesmm

ground level

50 Min,
200 Max,

Detector tape

400 Min.

NOTES:
b

4 Meter box shall have plastic base correctly installed and fitted.
5. Sevicevalveand meter shouldbe stalled utsde ofthe veficle cossing
6. Whee the metercanna b instaled autside of the motor crossing th plasic

imater box shall baset witha 201pa concrete suround s mirimum 100 tick COMMERCIAL WATER METER - STANDARD BELOW

an 5o wide,alcematively, e meter sl b installed n an approved dctie GROUND INSTALLATION

iron or cast iron box complete with concrete packer blocks. size of box must be

sufficient to enable meter to be serviced within box. ITEM | DESCRIPTION /SPECIFICATION
b TMemred oo iy i i x5 T b T

a6 M o proide posice dranage away from the meter b, oo ke bt M |
Sesquaea it ormmatond et and o, N

- Be trowelled to be flush with the top of the box. £l Sk TSSO | KN D i

rdrigimenirion Bt He +seiee v e e sproved producs gtr

R R e 5o i wtermetr o sl T
6. Detectortap o b instaled bove seice pipe aangeme,upt the meterbox & [omesumontan
5. Wher nstallton confics with ocal counclbylaws th byaws ake precedence 7 Flecrotsn ireode T

Aoproval must b obrained prio 0 constriction fom the Eny. [ provs st e

5o 2 o ST

NOTES (ENCLOSURE): o Comecion s reueed
s The enclosure shall be placed as close as possible to the boundary. where thi M| Strainer - screen size backflow manufacturer's recommendation

not practicable, location to be confirmed with the Entity prior to installation. 12| DN25, 32 & 4omm copper elbow may be brazed or croxed (brazed by approval)
2 The endosure shll b constructe fom powder coated il steetmesh with 5| Caintor ptecive et e

powder coate stelbracet o fom edges an verica support. vertical e

upports 0 be oled o the fishs atground vl ot TR

Thewire mesh encosur shll have  inge top panelfor maintenance ccess to s e

fitingsand ipework.Pane st be secured i a palock or ather Secury e

echarism a3 agreed with he niy

oG
ATONAL o0 O PRACTIE
WATER SUPPLY

Service valve and meter shall be nstalled in the road reserve outside the property
serviced. Where tis is not practicable, location to be confirmed with the Entity
prior to instalation.

Service valve and meter shall be positioned in the road reserve as per the
requirements of the regional specification for water services.

Service valve and meter boxes shal be set-up at right angles o the property
boundary.

Concrete stab,
s graded to kerb
for drainage

ELEVATION

ot to Scale

COMMERCIAL METER AND BACKFLOW
CONNECTION DN25-DN40

ssuENo: 10
issueowte: 51072023

Ak

oo 6 17
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Angle vertically

D20 on 63mm Tapping Sackiil o be compacted 10 Marifold Box
saddle (may be horzontal to speciication under pipe

to maintain cover) Adaptor oNz0 Ferrule

%) L (§

Ridermain tee’ joint

fitting or tapping saddle. band and ferrule Bore of hole in main to be not
or fess than hat of snice e
adius not ess ;
DN20 MDPE than 600mm DN20 MDPE
WATERMAIN CONNECTIONS
ot o Scale
m 300
Manifold Box
g l
=

5

METERED CONNECTION - PLAN =
ot to Scale
B
Moulded manifold box with base and 250 Long x 200 vide _ 300 300Tail
‘mounting lugs with blue moulded lid (with _\
WATER' moulded nto top) and d secured to Male Adaptor, ealed
sutround viastanless steel exible coupling, < ToBrentinresoF
H Pointofsuply comtaminants
. 1
T
Clss C Meter (Where required) —] i 1
eolting valve j B
Entity Supply DN20 MOPE Pipe || onz0 0P pipe for customer
Flow —= 4 i
Malethreaded adaptor 25mm x 4" BSP thread —— L malethreaded adaptor
25mm x 3 BSP thread
1. On Demand - 20mm manifold assembly with dual Gete Valve

check valve, female BSP 3" thread both ends.

2. Restricted Flow - 20mm manifold, fit flow restrictor,
remove backflow and add 3 port Watiz backflow
preventor or similar approved.

METERED CONNECTION - SECTION
Not to Scale

NOTE

. When a connection is made to an existing watermain, a gunmetal self-tapping ferrule
shal be installed directl on the tapping saddle prior 1o the nstallation of other fitings.

L HATIONAL CODE OF PRACTICE

WATER SUPPLY
sitno: 10
DN20 METERED AND UNMETERED o nwam | A4

SERVICE CONNECTION PR 518
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Meter bor to be centrally placed
over restictor and stop cocks.

§

" Flowtest tee Consumer
cd isoltion valve
SE comection
7 Wi, R3 isolation valve
HE = — M \
H ts -
HH
=5 F Restrictor
5|2 58
2|8 <& Stainer
L—Clear space between Jmm Min..
meter and box base
10 open suaner
be—asonee 2500 PE——o]
intet ]]m outtet
—_——

uunj

ELEVATION
Not to Scale

NOTES:

Gate and stop valves to be operational without removing any fittings.
Connection to be Tsmm.

Backfillto be in accordance with CSS: Part 1.

“Point of Supply is at the road boundary.

Install ‘Restricted Connection' i place of sheet Twhere specified.

Connection box to be placed on precast concrete frames where located in driveways.
Contractor shall confirm flow rate with the Entity prior to instalation. Restrictorsize:
and flow rate shall be included in as-buit information provided to the Entity.

T -

& WATER SUPPLY NATIONAL CODE OF PRACTCE
ssuENo: 10

CUSTOMER CONNECTION ssueowe: | A4

RESTRICTED SUPPLY PRGNS \1s 19
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NOTES

1. private fire supplies shall be metered. The meter must be
sized by a fire engineer.

2. Strainer may be removed if required by fire system
designer.

3. Fire connection pipe material shall b stainless steel grade
316 for above ground. 2 DN50 and over to be flanged.

DN line shall be flanged.

Where the main s > 5m to the boundary an additional
isolation valve on the connection tee i required.

Water meter pipe length clearances as specified by
supplier Installed with meter tals or union joint.

Line strainers are not required to be installed upstream of
backflow prevention devices intalled on fire lines vith an
expected demand ofless than 2,300 ltes per minute. When
demand exceeds 2300 ltres per minute turbulence in the
line could result in debris being transported andor should
the water supplier deems t necessary due to hgh levels of

protective fence

[ Bucket suainer (see note 2)

Property Boundary.

debris being in the water reticulation system, then only
Sprinkler System Certified Uisted strainers shall b ftted.

‘The backlow prevention assembly i preferred in public
location. Special approval s required from the Entity Lo

install on private property. The assembly may be installed
belwo ground only for low to medium hazard installations.

|

.

\— Pipe material shall be
stainless steel grade 316

Concrete pad

ELEVATION A-A

AN E—

To fire ——mm—
suppression system

PLAN

Nottocale

5 g Notto Scale
E T
: z

olton vaeif H

necessary see note 5 Customer responsibility

% vedolteor  nobshe I —
| adaptor | tappingband pattern baciflow protection device

vaidmen
— 0 H
==t
aceped , o
Seenotes ‘solaton vave it
PE adaptor Note7 .
e
orappingand
ceped | e J sceped—) Loucetsuainer Accpted
| (R  avio eoion feoonnes) | olaion
e o
Conrtepadand precive
Accepted — Accepted —— fence (see note 5)
oo e isoaion e
4 &_’;M%@ H Water supply,
= = Wter suppy_
Watr meteras e Uaaddow L ptacapor
ey eny ey prevntr
Costomrresponsiiy

T
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