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[bookmark: _Toc140852505][bookmark: _Toc145948903]Work to develop technical standards for drinking, waste and stormwater reticulation infrastructure has been known as the Code of Practice. This name is now changing to the National Engineering Design Standards (NEDS). 
The name National Engineering Design Standards is more reflective of The Water Services Entities Amendment Bill, which requires Water Services Entities to have a development NEDS. A subset of the development code requires entities to ensure they specify applicable engineering design standards to water infrastructure.  Although the legislation gives this document the title of a standard, it is not a standard from Standards New Zealand, nor is it intended to be in the future.
This document is a working draft developed by a Technical Working Group of Council and industry experts working with a steering group and incorporating sector feedback provided through engagement with councils and key sector groups in late-2023.  Standards have been developed for Water, Stormwater, Wastewater Gravity, and Wastewater Pumping and are contained comprehensively in this document for ease of reference and implementation.
Whilst contained in a single document, the standards for Water, Stormwater, Wastewater Gravity, and Wastewater Pumping are at different stages of development and no one standard represents anything other than working drafts for initial engagement.
The Technical Working Group and National Steering Group will consider all feedback received through the engagement of the sector and publish updated standards for public consultation in early 2024.
Source material has been taken from existing standards from around the country.
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Disclaimer
This standard is issued by the Department of Internal Affairs and individual contributors are not responsible for the results of any action taken on the basis of information in this report, nor any errors or omissions. While every effort has been made to ensure the accuracy of that information, the Department of Internal Affairs does not make any claim, express or implied, regarding it.
Copyright is held by the Department of Internal Affairs.
This standard is issued by the Department of Internal Affairs and individual contributors are not responsible for the results of any action taken on the basis of information in this report, nor any errors or omissions. While every effort has been made to ensure the accuracy of that information, the Department of Internal Affairs does not make any claim, express or implied, regarding it.
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[bookmark: _Toc145948911][bookmark: _Toc140852527]The Need for a National Engineering Design Standard
At the time of writing (December 2023) there are 45 different standards in New Zealand providing information on how to design and construct three waters network infrastructure. The sector has been calling for a national water standard for years. Having numerous different standards is an ongoing frustration for many and does not support an efficient sector. 
The NEDS for Water, Stormwater, Wastewater Gravity, and Wastewater Pumping are being developed to provide the sector with one clear and consistent technical National Three Waters standard for reticulation assets. The opportunity has been taken to embed the key principles of Te Mana o te Wai and Te Tiriti o Waitangi into the new NEDS.
The initial NEDS, which is due to be published in 2024, is essentially a ‘lift and shift’, of the best of the current 45 standards to create a new consistent national standards document, which also recognises the need for specific technical requirements linked with natural hazards in different regions.
[bookmark: _Toc145948912]The Benefits of National Engineering Design Standards
New Zealand’s Councils and a handful of CCOs have developed and enforced their own standards, including standards for design, construction, materials, and products. The wide variety of requirements for reticulation networks has created small, fragmented markets, and hindered the mobility of suppliers, potentially leading to higher costs than necessary.
The new NEDS provide regulatory engineers, design engineers, developers and contractors with one set of engineering design standards common across New Zealand creating the following opportunities and benefits to the industry: 
a) More efficient sector from design, approval, procurement, construction to maintenance and renewal. 
b) The entities will be able to use the standards for construction and renewal contracts. 
c) Begin to embed Te Mana o te Wai principles in our sector. 
d) Provide a common technical reference for the development of industry training and skills. accreditation programs for private sector suppliers. 
The NEDS are presented in "performance based" terms together with "deemed-to-comply" solutions. Alternative solutions may be accepted provided it can be demonstrated that they meet or exceed the performance requirements.
[bookmark: _Toc145948913]Purpose 
The primary purpose of the NEDS is to document technical best practice for design and construction of Water, Stormwater, Wastewater Gravity, and Wastewater Pumping infrastructure reticulation. The standards are an element of the overall asset management framework and development code that the entities will develop to transform the industry over the next few years.  
The standards are intended for developers, planners, designers and contractors servicing the land development industry and for works procured directly by the entity. 
The standards do not provide administrative or process guidance that is specific to each entity, this will be included in the development code. 
Approved products and materials are excluded from this version of the NEDS. It is proposed that the entities will adopt the approved products and materials and apply them to their current geographical boundaries until such time they are updated.
The methods to which the entities will adopt and apply the NEDS will be as per the Entities development code.
The NEDS ensure that:
1. Public infrastructure is fit-for-purpose, resilient and complies with all relevant legislative requirements. 
f) Entities can fulfil their statutory obligations. 
[bookmark: _Toc145948914]Scope 
This NEDS focuses on technical requirements for the planning, design, construction, and handover of:
a) Gravity wastewater reticulation infrastructure.  
b) Stormwater reticulation infrastructure.  
c) Wastewater pumping stations in reticulation infrastructure.
d) Water reticulation mains.
The NEDS for each of the above are contained in the following sections of the NEDS:
Gravity Wastewater Reticulation Infrastructure – Section X.X
The section of the NEDS covers the planning, design, construction, and handover of gravity wastewater reticulation mains, nominally up to DN 300. Concepts may apply to larger sized mains in very large developments. However, it is not intended that this standards be applied to transmission assets where specific design is required.
The NEDS exclude design requirements for storage tanks and wastewater treatment facilities. The NEDS does not specifically address wastewater reticulation in either private or rural communities that are connected to an entities reticulation system. However, where the reticulation is likely to be maintained by the entity or its contractor, it is recommended that the Gravity Reticulation Wastewater Standard be adopted as a "deemed-to-comply" solution for reticulated wastewater services.
Approved products and materials are excluded from this version of the NEDS. It is proposed that the entities will adopt the approved products and materials and apply them to their current geographical boundaries until such time they are updated.
The methods to which the entities will adopt and apply the NEDS will be as per the entities development code.
Stormwater Reticulation Infrastructure – Section X.X 
This section of the NEDS covers the planning, design, construction, and handover of stormwater reticulation pipes, manholes, overland flow paths (OLFP), and green devices by reference to local design guides.  These include devices such as wetlands, rain gardens, detention and retention tanks, ponds and swales.
The NEDS excludes design requirements for pumping stations that require specific design. The NEDS do not specifically address private or rural communities that are connected to an entity’s reticulation system. However, where the reticulation is likely to be maintained by the entity or its contractor, it is recommended that the Stormwater Standard be adopted as a "deemed-to-comply" solution for reticulated wastewater services.

Wastewater Pumping Stations in Reticulation Infrastructure – Section X.X
[bookmark: _Hlk152934030]This section of the NEDS focuses on the technical requirements for the planning, design, construction, and handover of wastewater pumping stations in reticulation infrastructure.  
The NEDS covers the planning, design, construction, and handover of wastewater pumping stations and rising mains with a diameter less than 300mm. A small pump station is defined as one with only a wet well containing submersible pumps rated not greater than 22kW and total peak power demand not greater than 100A. Concepts may apply to larger sized rising mains and pump stations in very large developments. However, it is not intended that this standard be applied to transmission assets where specific design is required.
The NEDS excludes design requirements for pumping stations that require specific design those with dry wells or transmission pump stations.  The NEDS do not specifically address wastewater pumping stations in either private or rural communities that are connected to an entity’s reticulation system. However, where the reticulation is likely to be maintained by the entity or its contractor, it is recommended that the Wastewater pumped Standard be adopted as a "deemed-to-comply" solution for reticulated wastewater services.
Water Reticulation Mains – Section X.X
This section of the NEDS focuses on the technical requirements for the planning, design, construction, and handover of potable water reticulation infrastructure.  
The NEDS covers the planning, design, construction, and handover of water reticulation mains with a diameter less than 300mm. Concepts may apply to larger sized mains in very large developments. However, it is not intended that this standard be applied to transmission assets where specific design is required.
The NEDS excludes design requirements for reservoirs, booster pump stations, pressure management devices, wellheads or any water treatment facilities. The NEDS do not specifically address water reticulation in either private or rural communities that are connected to an entities reticulation system. However, where the reticulation is likely to be maintained by the entity or its contractor, it is recommended that the Water reticulation Standard be adopted as a "deemed-to-comply" solution for reticulated water services.
[bookmark: _Toc145948915]Requirements and Informative NEDS
The NEDS provides a mixture of mandatory minimum requirements and informative statements.  The mandatory minimum requirements are a mixture of prescriptive and performance statements.
The informative statements provided in the NEDS have been interspersed throughout the mandatory requirements to provide some context and enable better understanding of the mandatory requirements.
It is emphasised that the exact approach taken to all aspects of a particular three waters reticulation project is the decision of the entity. The NEDS provides technical information to aid in that process.
Regional variances where required, are provided. 
[bookmark: _Toc145948916]
STATUTORY AND REGULATORY CONTEXT
The NEDS provide sector-wide and nation-wide technical standards for Water, Stormwater, Wastewater Gravity, and Wastewater Pumping to support the efficient and consistent design, approval, procurement, construction, maintenance and renewal of infrastructure assets.
The NEDS set out minimum standards for the design of Water, Stormwater, Wastewater Gravity, and Wastewater Pumping infrastructure. Whilst the NEDS also seek to embed the key principles of Te Mana o te Wai and Te Tiriti o Waitangi, and to promote innovation, sustainability and positive contribution to reversing climate change effects, minimum design standards will only have a limited role to play and their overall effectiveness will, to a large part, be dependent on other factors including:
a) The planning for new infrastructure, including the assessment of options;
b) The statutory frameworks within which infrastructure and public utility providers operate; and
c) The wider statutory frameworks that govern the design, consenting/approvals, and construction processes for new infrastructure.
Resource Management Act
The Resource Management Act (RMA) is a key piece of legislation that sets out how we should manage our environment in New Zealand.
As well as managing air, soil, fresh water and coastal marine areas, the RMA regulates land use and the provision of infrastructure, which are integral components of Aotearoa New Zealand’s resource management system.
The RMA sets out the regulatory framework and requirement for all territorial authorities to prepare district and regional plans – the regulatory tools that manage and protect our environment at the local level/scale. However, the RMA also provides national direction through national policy statements in relation to key topics including freshwater management, greenhouse gas emissions from industrial process heat, highly productive land, indigenous biodiversity, renewable electricity generation, electricity transmission, urban development and the New Zealand Coastal Policy Statement.
The RMA, including the district and regional plans prepared under it and the national policy statements, are important because they setout the regulatory framework and context to the design, consenting, construction and operation of infrastructure. In the planning for infrastructure, and in assessing options and selecting what and how infrastructure is to be designed and delivered, the environmental effects of that infrastructure need to be carefully considered and evaluated to ensure that the purpose and principles of the RMA, including the overriding purpose to promote the sustainable management of natural and physical resources, are given effect to. 
RMA Reform
In February 2021, the then Labour Government announced that it would repeal the RMA and enact new legislation based on the recommendations of an expert review panel lead by Honourable Tony Randerson KC.
Repeal of the Resource Management Act would enact three new pieces of legislation:
· The Spatial Planning Act (SPA) which requires the development of long-term regional spatial strategies to help coordinate and integrate decisions made under relevant legislation;
· The Natural and Built Environment Act (NBA), the main replacement for the RMA, to protect and restore the environment while better enabling development; and
· The Climate Adaptation Act (CAA) to address complex issues associated with managed retreat, and funding and financing climate adaptation.
The NBA and SPA Bills were introduced to Parliament on 15 November 2022, and received their second reading on 18 July 2023 and their third reading on 16 August 2023. The SPA and NBA began coming into effect on 24 August 2023, including the following changes:
· Fast-track consenting for certain housing and infrastructure developments
· A new maximum duration for new freshwater-related consents
· Changes to council enforcement powers and penalties
· Changes to the management of contaminated land
· Changes to aquaculture management
· Changes to who can apply to be a requiring authority
Labour Government intent was that the NBA and SPA would gradually ‘phase in’ over about a 10-year period.
However, the new National-led coalition Government has stated that it will repeal the Labour Party’s RMA replacement Bills by the end of 2023. Whether or not this happens at all, or within the timeframes stated by the new Government does mean that we are in a period of uncertainty in relation to RMA reform, despite the SPA and NBE having come into law earlier this year.
The National Party has also stated that it is committed to its own RMA reform process. Very limited details have been provided around what this could look like and further detail is awaited in this regard. In the meantime, we can expect a short-term slow-down or ‘hold’ position in RMA reform.
Te Mana o te Wai 
Te Mana o te Wai is a fundamental concept introduced by the National Policy Statement for Freshwater Management (NPS-FM), and that underpins current national direction for freshwater management across New Zealand.
Te Mana o te Wai refers to the fundamental importance of water and recognises that protecting the health of freshwater protects the health and well-being of the wider environment. It protects the mauri of the wai.
Te Mana o te Wai is about restoring and preserving the balance between the water, the wider environment, and the community. Te mana o te Wai It is a concept that is relevant to all freshwater management and the NPS-FM establishes a hierarchy of obligations that prioritises:
a) First, the health and well-being of water bodies and freshwater ecosystems;
b) Second, the health needs of people (such as drinking water); and
c) Third, the ability of people and communities to provide for their social, economic, and cultural well-being, now and in the future.
Every regional council must engage with communities and tangata whenua to determine how Te Mana o te Wai applies to water bodies and freshwater ecosystems in the region. Every regional council must give effect to Te Mana o te Wai, including applying the hierarchy of obligations that prioritises the health and well-being of water bodies and freshwater ecosystems above everything else.
The concept of Te Mana o te Wai is given effect to by the National Environmental Standards for Freshwater (the NES-F) sets out standards to regulate activities that pose risks to the health of freshwater and freshwater ecosystems. The standards contained in the NES-F override the rules, standards and controls contained in district and regional plans and introduce a requirement to protect and enhance freshwater.
The implication of the NPS-FM and NES-F for design engineers, developers and contractors in delivering stormwater, wastewater and water infrastructure is that the concept of Te Mana o te Wai, specifically the need to prioritise the health and well-being of water bodies and freshwater ecosystems, must be considered at all stages of the process, from design through consenting/approvals processes to procurement, construction, operation/maintenance and decommissioning.
Most important however, is the need to consider and adopt the concept of Te Mana o te Wai in the planning and design stages of infrastructure delivery, in the assessment of options and in the design and consenting phases where the physical effects of infrastructure on the receiving environment, including discharges, must be fully assessed under the NPS-FM and NES-F.  
The concept of Te Mana o te Wai is not new for Māori. For generations Māori have continued to hold the principle of restoring and protecting the mauri (life force) of the wai (water) at the forefront of decisions. The development and architecture of Te Mana o te Wai was purposeful and deliberate. Therefore, its application should be purposeful and deliberate in the decisions related to the NEDS as it relates to water, wastewater, and stormwater reticulation infrastructure.  
Te Mana o te Wai is a guiding principle for each entity to make decisions (and report) on how best to deliver water services to all communities. Under the Act, Te Mana o te Wai has the meaning set out in the NPS-FM[footnoteRef:1]. [1:  https://environment.govt.nz/publications/national-policy-statement-for-freshwater-management-2020-amended-december-2022/] 

Te Mana o te Wai is a concept that refers to the fundamental importance of water and recognises that protecting the health of freshwater protects the health and well-being of the wider environment. Te Mana o te Wai is about restoring and preserving the balance between the water, the wider environment, and the community. 
Te Mana o te Wai is relevant to all freshwater management and not just to the specific aspects of freshwater management referred to in this National Policy Statement. Te Mana o te Wai reflects a hierarchy of obligations, firstly to the health of the water, secondly to the health needs of people and thirdly the wellbeing of communities. Achieving the balance of all three obligations will better advance a collective advancement of Te Mana o te Wai. 
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Figure 0-1 Te Mana o te Wai obligations and principles
Te Mana o te Wai provides a korowai, or protective cloak, over all water bodies in Aotearoa New Zealand, with each respective iwi and hapū to determine their expression of the concept, and manner in which it should be implemented. Under s143 of the Act, mana whenua may provide Te Mana o te Wai statements to a entity. The entity is required to respond to Te Mana o te Wai statements from mana whenua who elect to submit one. 
The NEDS focusses on reticulation. When considering the application of Te Mana o te Wai, it is appropriate to consider associated activities with the upgrade, decommissioning, commissioning, and construction of reticulation assets. This includes designation of assets to places that are appropriate and determined by mana whenua, appropriate installation methods that do not impact the mauri of an area, preferably no impact on waterways or mahinga kai associated with an area and should always demonstrate an outcome with ‘betterment’ in mind. 
Although the statements from mana whenua will not be available for response by the entities until establishment date, it is the intention of the NEDS to advance Te Mana o te Wai through the following:
1. Te Mana o te Wai is at the forefront of the design and construction process
1. Mana whenua should be informed of all new activities associated with reticulation infrastructure
d) Responsible agents will take into account the relevant objectives of any associated Iwi Environmental Plan
e) The NEDS sets a best practice standard that is fit for purpose, prior to being vested by the entity
f) For any new reticulation infrastructure:
Mana whenua will be engaged to advise on appropriate designation, application of tikanga and cultural protocols to apply
best practice design will apply and be suitable for its place
Entities will consider the application of Te Mana o te Wai Statements to infrastructure as they are received. 
These considerations should be considered only as guidance, and do not supersede direction and advice provided by mana whenua. 
[bookmark: _Toc145948917]Water Services Entities Amendment Bill
At the time of writing the Water Services Entities Amendment Bill was still in progress.  The Bill proposes a development code, refer Sections 293 and 294 of the Bill.
The development code is to specify:
1. the information that needs to be provided by applicants for the infrastructure connection process:
g) the criteria for granting extensions to how long approvals are valid for and any further conditions on which an extension may be granted:
h) applicable engineering design standards – this standard:
i) who is considered to be a suitably qualified person to carry out certain types of work:
j) show disputes in relation to infrastructure connections or disconnections are to be resolved independently, and in a manner that is timely, practicable, and cost-effective for the parties:
k) specifying when a network capacity assessment is or is not required:
l) the circumstances in which the entity must be given written approval for an activity, or to an application for a resource consent, under the Resource Management Act 1991:
m) the criteria for approving an application to vest infrastructure in the water services entity:
n) providing for any other matter that relates to the infrastructure connection or disconnection process provided for in the Water Services Entities Act.
[bookmark: _Toc140852544][bookmark: _Toc145948918]ADDITIONAL CONSIDERATIONS
[bookmark: _Toc140852545][bookmark: _Toc145948919]Safety in Design (SiD)
Safety in Design is a practice that integrates risk management techniques into the design process to identify, assess and mitigate health and safety risks to people over the life of an asset. The Safety in Design principle generally extends to incorporating safety in construction, safety in ongoing operation and maintenance and safe disposal and demolition. Over the last 20 years, internationally, it has been increasingly recognised as best practice. In New Zealand, Safety in Design is addressed in the Health and Safety at Work Act 2015, in particular Section 39 (design responsibilities) and Section 34 (consultation). 
Safety in Design should commence early in the design process to eliminate, substantially reduce, or mitigate a hazard by considering the full life cycle of an asset or project in order to minimise the risks of death, injury, or illness to those who will construct, operate, maintain, inspect, decommission, and demolish the asset. 
Safety in Design requires effective collaboration between ‘Person(s) Conducting a Business or Undertaking’, including engineers, health and safety professionals, regulators, operational and construction staff, and other decision makers. Recording and reporting of the Safety in Design process is critical to inform future design, construction, and operation teams to prepare for and manage risks. This information is also important for the future asset owners for asset and risk management. 
Entities will not accept assets that are considered to be unsafe to use, maintain or operate. Where infrastructure is to be vested in the Entity as part of the land development process, Safety in Design requirements should be addressed during the Pre-Application Phase (Section 1.3.4) and throughout construction.
[bookmark: _Toc140852546][bookmark: _Toc145948920]Technical and guideline publications 
Councils, their CCOs and other organisations have provided numerous publications on technical requirements and guidance documents that are relevant to various aspects of Three Waters infrastructure.  A list of these can be found in Appendix B along with guidance to assist the sector transitioning from regional standard to the NEDS.
These publications are subject to revisions to ensure that they provide up-to-date information. It is the responsibility of developers and designers to make certain that they are using a current version of all publications.
[bookmark: _Toc140852547][bookmark: _Toc145948921]Products and Material Information and Guidance
Products and material registers have been lifted and shifted across to the new entities from councils.  
No attempt has been made to cross reference those approved products and materials lists with the content of the NEDS.  It is intended that the new entities hold, maintain, and develop their own approved lists over time to potentially rationalise or improve those lists.
Entities will have their own process for adding or amending entries on these lists and new products or materials manufacturers are encouraged to contact the Entities with any new products to gain their approval for their use in the creation of any public assets.
Approved Product Registers have a number of benefits. It:
1. facilitates ready acquisition from different suppliers of assets of a recognised acceptable quality
o) assures assets have acceptable levels of buildability, operability, and maintainability
p) takes account of whole-of-life costs and carbon emissions in production and operation
q) facilitates efficient design and construction
r) limits risk exposure of the principal and suppliers
s) facilitates controlled improvements to asset designs, use of products and materials and methods of construction and acceptance testing
t) facilitates quality assurance and inspection.
[bookmark: _Toc140852548][bookmark: _Toc145948922]Approach to Innovation
Innovation is the application of new ideas that result in increased value to a business, to their customers and to the community.
Standards are an important part of the ecosystem that supports innovation, articulating the minimum requirements of the water industry and enable appraisal of potential new products, technologies, and processes.
Content for this draft has been lifted and shifted from existing standards in use in New Zealand, the inclusion of innovation in Version 1 of the standard is limited. It is expected that the entities will work collaboratively to enable innovation in future versions of the standard.
[bookmark: _Toc140852549][bookmark: _Toc145948923]Natural Hazards 
New Zealand is affected by a wide range of natural hazards, ranging from those that tend to recur within shorter time spans to those that occur rarely such as volcanic eruptions, tsunami, and earthquakes. To understand these hazards, Councils have adopted a risk-based approach (risk is defined as a result of the likelihood and consequences of an event occurring) and are developing strategic frameworks for building resilience to natural hazard events into our built environment and communities (Natural Hazards Risk Management Action Plan, 2017). Within this framework, the risk associated with some hazards is expected to increase as the result of climate change over time. Entities are subordinate to these plans.
The various Regional Plans, District Plans and Unitary Plans provide the regulatory framework for managing natural hazards, focusing on risk management and mitigation, and specifically referring to managing land use and subdivision to avoid (where practicable), or not increase, natural hazard risk. A natural hazards risk management approach is therefore expected to be incorporated into the design and implementation of Three Waters reticulation infrastructure.  
[bookmark: _Toc140852550][bookmark: _Toc145948924]NEDS Approach to Climate Change 
New Zealand’s communities and the water sector has faced the full impact of climate variability and change, including more variable rainfall, more heat extremes, and more frequent and intense storms. Climate change and increasing extreme weather events present challenges to New Zealand’s entities including affecting the condition of water infrastructure and reducing its performance.
The water industry is uniquely positioned to mitigate its impact on our climate, respond and adapt to the impacts of a changing climate on the delivery of its services, and improve the resilience of our communities and the environment in adapting to a changing climate.
NEDS can contribute to responding to these challenges by adapting technical requirements for planning, design and construction of stormwater, water supply and sewerage reticulation infrastructure, which can have a profound impact on our performance.  However, NEDS is transitional in nature and transformative change is only possible in future revisions.
Hand in hand with technical NEDS requirements are approved products and materials registers.  The entities will look closely at reducing to zero emissions via its suppliers and their supply chains in line with the Government’s stated goal of achieving net zero by 2050.
The Government is reviewing the updated assessment of the science of climate change in the Intergovernmental Panel on Climate Change Working Group Report and will then determine whether a National Environmental Standard on future sea-level rise is required. 
To ensure that Three Waters infrastructure servicing land development and subdivision is capable of providing for the impact of sea level rise, the increased frequency of extreme weather events and other natural hazard events exacerbated by climate change, entities will expect that climate change-focused risk management processes are incorporated into the design of infrastructure and hazard risk management for new developments. 
Specific information on this aspect is provided in the relevant chapters of NEDS and in particular the Stormwater NEDS.
[bookmark: _Toc140852551][bookmark: _Toc145948925]NEDS Approach to Sustainability 
NEDS provides engineering practitioners with a standard for design and construction of local network systems that is consistent across New Zealand and encourages innovation.
New Zealand’s overarching commitment to reduce emissions to net zero by 2050 relies heavily on the infrastructure sector embracing practices that demonstrate whole of life value to construct resilient assets in a sustainable manner.
The planning and design stages provide opportunities to influence long-term environmental, cultural, social, and economic impacts assets will have over their operational life. It is therefore important that assets are strategically planned, designed, and constructed to operate efficiently, as the ‘ability to influence’ diminishes significantly after the design stage.
Careful consideration should be given to the 5 key stages of assets’ lifecycles to determine the most suitable whole of life solution as per Figure 0-1. 


Figure 0-1: Schematic life cycle of infrastructure projects

Planning (greatest ability to influence)
a) Planning is critical in minimising conflicts between infrastructure and land development to sustain water quality and quantity for future generations. It also assists with the efficient and effective removal of waste and stormwater, while protecting and enhancing the natural environment.
b) The planning stage should assess the need for works and identify the preferred option (e.g., alignment of pipeline or location / layout of pump station) to meet the intended level of service. This generally involves a high-level comparative evaluation of options, demonstrating the whole of life benefits including total embodied carbon, cost, and effects on the environment. In some cases, this may also reconfirm the need for works, by assessing whether new infrastructure is required to service the community.
Design 
a) The design stage should aim to refine the preferred option, considering the whole of life cost of the infrastructure as follows in 3, 4 and 5 below:
Construction
1. Building smarter and assessing the impact of the construction methodology, and programme of works
d) Specifying appropriate products and materials meeting the performance requirements
e) Quality assurance during construction is critical to ensure that systems operate for the duration of the intended design life, as defective infrastructure may not only operate inefficiently, but can also result in offset implications elsewhere which have consequential cost (e.g., non-revenue water, increased treatment volumes resulting from ingress, residual contamination in stormwater).
In-Service Operation
Designing for network resilience to ensure functioning assets after events such as earthquakes or landslides.
f) Operational efficiency of materials selected (e.g., pipeline hydraulics, pump selection), 
g) Energy efficiency of equipment selected (e.g., pumps)
h) Anticipate future requirements such as maintenance, repair methodologies, critical spares, and shutdowns.
Decommissioning
1. What this would physically involve and potential recycling or abandonment of materials at the end of its service life.
j) Depending on the complexity of the works, this may warrant a comprehensive assessment (new large-scale development) or simple material evaluation suitable for the intended purpose and operational life of the asset. 
[bookmark: _Toc140852557][bookmark: _Toc145948926]
Proposed Amendments to the NEDS
Once finalised this draft will become Version 1 of the NEDS. It is expected that the Entities will work collaboratively to ensure that the national standards remain national.
The process in which the NEDS will be periodically updated is still a work in progress.
[bookmark: _Toc145948927]APPENDICES
Appendices are a mixture of mandatory and informative requirements and follow the same style protocols as the NEDS.
As necessary, documents referenced, and abbreviations used, are listed in each appendix.
Unless otherwise stated, all clause and table references refer to the NEDS.
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GLOSSARY, ABBREVIATIONS AND REFERENCES
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	Table X‑X – Glossary

	Glossary

	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).

	Average Dry Weather Flow (ADWF)
	The average sanitary flow in the wastewater sewer over a 24-hour period during Dry Weather.

	Assets
	Wastewater infrastructure owned and operated by the WSE

	Best Practicable Option (BPO)
	In relation to a discharge of a contaminant or an emission of noise, means the best method for preventing or minimising the adverse effects on the environment having regard, among other things, to:
· The nature of the discharge or emission and the sensitivity of the receiving environment to adverse effects; and
· The financial implications, and the effects on the environment, of that option when compared with other options; and
· The current state of technical knowledge and the likelihood that the option can be successfully applied.

	Brownfield
	A land area that has existing or legacy infrastructure, and/or land that has been contaminated or; any already urbanised land to be redeveloped, often for more intensive or different land.

	Catchment
	The total surface area draining to a particular point of interest or discharge point.
Note: in reticulated urban areas the piped catchment may not be identical to the overland flow catchment.

	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

	Coastal marine area
	Generally, the area below mean high water springs.

	Code of Compliance Certificate
	A certificate issued by a Building Consent Authority (BCA) at the end of a building project to demonstrate satisfaction that the completed building work complies with the original building consent

	Combined system
	A drainage network that collects wastewater and stormwater in a single pipe system or network.

	Culvert
	Any conduit that transfers the flows of a watercourse or waterway across a road or
embankment.

	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.

	Design flows
	The flows selected as a basis for the design of works in the system.

	Design storm
	The rainfall calculated from historical records that can be expected for a specific return period and duration.

	Drain lines
	Wastewater lateral connections, or sub-soil groundwater drains, wastewater mains, or stormwater run-off pipes that are less than 300mm in diameter.

	Dry weather
	A consecutive period of seven days or longer with total rainfall less than or equal to 1mm.

	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.

	Engineering Approval
	Engineering Approval is required for works that are to be vested in WSE ownership. This includes public stormwater, wastewater, water supply, roading and park assets. Engineering Approval may also be required in other circumstances, such as a condition of an underlying resource or building consent.

	Extra Low Voltage
	The range of voltage that can be classified as Extra-Low Voltage is alternating current not exceeding 50 V AC and direct current not exceeding 120 V DC

	Floodplain
	The area of land that is inundated by water during a specific flood event. In the SWCoP, the 1% AEP flood event is used.

	Frac-outs
	The inadvertent loss of drilling fluid from the borehole annulus to the surrounding soil as a result of excess downhole fluid pressure. Also known as hydrofracture.

	Freeboard

	Additional clearance above estimated flood/inundation level to allow for uncertainties in flood/inundation level estimation, wave action and localised water level variations.

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

	HN-HO-72
	Loading requirement as per NZTA Bridge Manual: http://www.nzta.govt.nz/resources/bridge- manual/bridge-manual/

	Infill
	Development within a previously developed area.

	Invert
	The invert level is the base interior level of a pipe, or culvert, at a given location.

	Lateral
	The domestic wastewater drain connecting to the wastewater main.

	LGA
	Local Government Acts 1974 and 2002.

	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

	Low Voltage
	The International Electrotechnical Commission (IEC) Standard IEC 61140:2016 defines Low voltage as 0 to 1000 V AC RMS or 0 to 1500 V DC

	Maximum Probable
Development (MPD)
	Design case for consideration of future flows allowing for development within a catchment that takes into account the maximum impervious surface limits of the current zone or, if the land is zoned ‘future urban’ in the Unitary or District Plan, the probable level of development arising from zone changes.

	Minor pipelines
	Pipes connecting to a manhole that are not on the primary pipe alignment.

	Network Discharge Consent (NDC)
	A consent that authorises the diversion and discharge of stormwater, including associated contaminants, from existing and potential future public stormwater networks within urban areas and rural and coastal settlements.

	Non-access chamber
	An inspection chamber which does not allow a person to enter (refer to Appendix B, Drawing SW-15 for a typical detail).

	Overland flow path
	The route taken by stormwater when flowing over land.

	PCBU
	Person conducting a business or undertaking

	Peak flow
	The maximum flow reached in a stormwater system during any storm (or at any time in other reticulation).

	Peet valve
	A gate valve that is installed on a rider main

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

	Primary
	The pipes, streams, open watercourses, and other elements of built and natural drainage infrastructure that carry the flow of stormwater within the catchment during non-extreme storm

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

	Private connection
	Private connection is the pipe connection from the private property up to the Watercare meter.

	Private Stormwater Network
	Any component of the stormwater network that drains water from premises on private land to a receiving environment or up to the point of service connection with the public stormwater network and includes pipes, gutters, downpipes, catchpits, swales, subsoil drains, stormwater treatment devices, rainwater tanks and any stormwater management device or redundant stormwater system.

	Public Stormwater
Network
	· Any stormwater pipe, drain, land drainage work or treatment facility, vested in or under the control of the WSE
· Any stormwater drain, drain, land drainage work or treatment facility declared by the WSE to be a public drain under Section 462 of the Local Government Act 1974
· The stormwater assets of other public entities such as Auckland Council Community Facilities and NZTA and local authority are not considered “public” in the context of this document. They may be owned by a public entity but are not “public” assets that can be connected to.

	Remote Telemetry Unit
	An RTU is a electronic device that you install at a remote location to monitor and control the other equipment you have there (plus relevant environmental values like temperature, humidity, and water leakage that have a direct effect on electronic equipment

	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.

	RMA
	Resource Management Act 1991. New Zealand's main piece of legislation that sets out how we should manage our environment.

	Runoff
	The portion of rainfall which runs off the land and into the drainage system and overland flow path.

	Secondary flow path
	The route taken by stormwater runoff when the primary network capacity has been exceeded or is blocked.

	Secondary Network   
	The network (formal or informal) of open watercourses, overland flow paths and pipes that carries stormwater runoff when the primary network capacity has been exceeded or blocked.

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

	Sluice valve
	A gate valve that is installed on a principal main.

	Soakage
	Disposal of stormwater into the ground by way of specifically designed pits, trenches, or bores

	Soffit
	The highest point of the internal surface of a pipe or culvert at a given location. Sometimes called the obvert.

	Stormwater (SW)
	Rainfall runoff from land, including constructed impervious areas such as roads, pavement, roofs, and urban areas which may contain dissolved or entrained contaminants, and which is diverted and discharged to land and water.

	Stormwater Management
Device
	A device or facility used to reduce stormwater runoff volume, flow and/or contaminant loads prior to discharge. Examples are rain gardens, pervious paving, and tree pits.

	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.

	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

	Supervisory control and data acquisition (SCADA) system

	SCADA (supervisory control and data acquisition) is a category of software applications for controlling industrial processes, which is the gathering of data in real time from remote locations in order to control equipment and conditions. SCADA provides organizations with the tools needed to make and deploy data-driven decisions regarding their industrial processes.

	SWCoP
	Stormwater Code of Practice

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

	Time of Concentration (ToC)
	The time it takes for water to arrive from the top of the catchment to a location downstream.

	Toby valve
	A small gate valve installed on a service lead.

	Tradewaste
	As defined by the trade waste Bylaw or other legislative instrument: means any liquid, with or without matter in suspension or solution, that is, or may be discharged, from trade premises to a wastewater system in the course of any business, industrial or trade process or operation, or in the course of any activity or operation of a like nature.

	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.

	Wastewater
	Domestic wastewater with or without trade-waste

	Wastewater local network
	The wastewater collection system used to convey wastewater from a drain line to the wastewater main. The peak dry weather flow is generally less than 78 litres per second and pipe sizes are typically less than 300mm nominal diameter.

	Wastewater main
	The wastewater conveyance from a wastewater local network to the treatment plant. The peak dry weather flow is generally greater than 78 litres per second.

	Water local network
	The water local network covers the reticulated distribution system from the water transmission systems to each property. Pipelines are generally less than DN250.

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

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

	Zone of influence
	See Drawing SW-05 in Appendix B.
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	Table X‑X - Abbreviations

	

	

	Abbreviations
	

	AC
	Alternating Current

	AEP
	Annual exceedance probability

	AS
	Australian Standard

	AS/NZS
	Australian New Zealand Standard

	BPD
	Backflow Protection Device

	BPO
	Best Practicable Option

	BS
	British Standard

	BSP
	Bulk Supply Point

	CAR
	Corridor Access Request. An authorisation for working in the road corridor, administered by NZTA local authority.



	CBD
	Central business district

	CCO
	Council Controlled Organisation

	CCTV
	Closed Circuit Television. Used to inspect pipelines in order to determine the interior condition of the pipe.

	CLS
	Concrete lined steel (pipe)

	CoP
	Code of Practice. Also historically known as: 'Connection Standards’, ‘Quality Standards’, ‘Design Standards’, ‘Engineering Standards’ ‘Environmental Standards’, ‘Development Code’ or similar.

	DN
	Nominal diameter

	DOL
	Direct On Line (motor starter)

	DWSNZ
	Drinking Water Standards for New Zealand

	ELV
	Extra-Low Voltage

	ESF
	Engineering Standards framework

	FAC
	Free Available Chlorine or Chlorine Residual

	GD
	Guideline Document. A publication which provides technical and/or design guidance.

	GPO
	General Purpose Outlet

	H2S
	Hydrogen Sulphide

	ha
	hectare

	HGL
	Hydraulic grade level

	Hz
	Hertz

	IEC
	International Electrotechnical Commission

	IQP
	Independent qualified person

	kPa
	Kilo Pascal

	kV
	Kilovolts

	kVA
	Kilovolt-Amperes

	kW
	Kilowatts

	L or l
	Litre

	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

	LV
	Low-Voltage



	m
	metre

	m2
	square metre (area)

	mA
	Milliampere

	MEN
	Multiple-earthed Neutral (system)

	mg/L
	Milligrams per litre (equivalent to ppm)

	mL
	Millilitres

	mm
	millimetres

	MPa
	megapascal

	MPN
	Most Probable Number

	m/s
	metres per second

	NEDS
	National Engineering Design Standards

	NB
	Nominal bore. The inside diameter of a pipe

	O/L
	Overload

	PE
	Polyethylene

	PF
	Peaking factor

	PN
	Pressure nominal. Maximum rated operating pressure

	PPE
	Personal Protective Equipment

	ppm
	Parts per million (equivalent to mg/L)

	PVC
	Polyvinylchloride

	RTU
	Remote Telemetry Unit

	SCADA
	Supervisory control and data acquisition

	SDS
	Safety Data Sheet

	WTPs
	Water Treatment Plants
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RELEVANT LEGISLATION, REGULATIONS AND STANDARDS:
Resource Management Act (RMA, 1991)
a) District Plans
b) Regional Plans
c) Building Act 2004
d) Building Regulations 1992
e) Building Code and associated Compliance Documents
f) Health and Safety at Work Act 2015
g) Spatial Plans
Earthworks and roading
NZS 4404:2010. Land development and subdivision infrastructure
NZS4402 Methods of testing soils for civil engineering purposes
AS1289.6.9.1 Methods for testing soils for engineering purposes – Soil strength and consolidation test – Determination of stiffness of soil – Clegg impact value
Approved Code of Practice HSNOCOP 55 Storage of Explosives
BS 5930 Code of Practice for ground investigations
NZTA F2 (New Zealand Transport Agency) – Specification for pipe subsoil drain construction
TNZ B/02 (New Zealand Transport Agency) – Specification for construction of unbound granular pavement layers
NZTA M1 (New Zealand Transport Agency) – Specification for roading bitumens
NZTA M10 (New Zealand Transport Agency) – Specification for dense graded and stone mastic asphalts
Pipe and duct laying
AS/NZS 2566 Buried flexible pipelines, Part 2: Installation
AS/NZS 2032 Installation of PVC pipe systems
AS/NZS 2033 Installation of polyethylene pipe systems
AS/NZS 4130 Polyethylene (PE) pipes for pressure applications
POP001 Electrofusion jointing of PE pipes and fittings for pressure applications
POP003 Butt fusion jointing of PE pipes and fittings – recommended parameters
POP005 Packaging, handling and storage of polyethylene pipes and fittings
AWWA C209 Cold-applied tape coatings for steel water pipe, special sections, connections and fittings
Pipe lining
ISO 11298 Plastic piping systems for renovation of underground water supply systems
Part 1 – General
Part 2 – Lining with continuous pipes
Part 3 – Lining with close fit pipes
AS/NZS 1516 The cement mortar lining of pipes in-situ
AS1012 part 24 Methods of testing concrete – Determination of the tensile bond strength of concrete – Repairs and strengthening systems
Concrete
AS/NZS 1554 part 3 Welding of reinforcing steel
NZS 3104 Specification for concrete production
NZS 3109 Concrete construction
NZS 3111 Methods of test for water and aggregate for concrete
NZS 3112 Methods of test for concrete
Part 1 Tests relating to fresh concrete
Part 2 Tests relating to the determination of strength of concrete
Part 3 Tests on hardened concrete other than strength
Part 4 Tests relating to grout
NZS 3114 Specification for concrete surface finishes
NZS 3121 Specification for water and aggregate for concrete
NZS 3152 Specification for the manufacture and use of structural and insulating lightweight concrete
AS/NZS 4671 Steel reinforcing materials
AS/NZS 4672 part 1 and part 2 Steel pre-stressing materials
AS/NZS 3679 part 1 Structural steel – Hot-rolled bars and sections
Formwork and temporary works
AS 3610 Formwork for concrete
AS/NZS 4994.4 Temporary edge protection – Part 4 Perimeter protection screens
AS/NZS 5131 Structural steelwork – Fabrication and Erection
Painting
BS5252 Framework for colour co-ordination for building purposes
ASTM D-610-08 Method of evaluating degree of rusting on painted steel surfaces
AS/NZS 2311 Guide to the painting of buildings
AS/NZS 2312 part 1 Guidelines for the protection of iron and steel against exterior atmospheric corrosion
Steel Structures Painting Council (SSPC) Painting manual
Volume 1: Good painting practice
Volume 2: Systems and specifications
Demolition
AS2601 Demolition of structures
Masonry
NZS 4210 Masonry construction: materials and workmanship
AS 1316 Masonry cement
AS/NZS 2699 part 1 and 2 Built-in components for masonry construction
AS/NZS 2904 Damp-proof courses and flashings
New Zealand Building Code (NZBC)

Plumbing
AS/NZS 2845 Water Supply – Backflow prevention devices – Materials, design and performance requirements
NZS 7643 Installation of uPVC pipe systems
AS/NZS 1477 PVC pipes for pressure applications
AS/NZS 3879 Solvent cements and priming fluids for PVC (PVC-U and PVC-M) and ABS pipes and fittings
BS 143 and 1256 Threaded pipe fittings in malleable cast iron and cast copper alloy
BS EN 877 + A1 Cast iron pipes and fittings, their joints and accessories for the evacuation of water from buildings. Requirements, test methods and quality assurance
BS EN 12502-3 Galvanised coatings
NZS/BS 1387 Steel tubes for threading to BS21 pipe threads
New Zealand Building Code (NZBC)
Fire Fighting
SNZ PAS 4509:2008 New Zealand Fire Service Firefighting Water Supplies Code of Practice

1. Planning
Confirm the business need
Identify preferred option


2. Design
Refine solution, 
influence scope, specifications,
 materials, and construction methodology


3. Construction & handover
Efficiently delivering solution (e.g. programme, vehicle movements, P&G's)
Being environmentally conscious of construction activities and impacts
Quality assurance to ensure assets are constructed  to reach intended design life


4. In-service Operation
Maintenance requirements
Equipment changes
Condition monitoring
Renewal / upgrade required in future


5. Disposal
Decommissioning cost / equipment / energy
Ability to recycle. 
Environmental impacts of left in place. 
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Mana whakahaere: the power, authority, and obligations of tangata whenua to make
decisions that maintain, protect, and sustain the health and wellbeing of, and their
relationship with, freshwater

Kaitiakitanga: the obligation of tangata whenua to preserve, restore, enhance,
and sustainably use freshwater for the benefit of present and future generations

Manaskitanga: the process by which tangata whenua show respect, generosity,
and care for freshwater and for others

Governance: the responsibility of those with authority for making decisions
about freshwater to do so in a way that prioritises the health and wellbeing of
freshwater now and into the future

Stewardship: the obligation for all New Zealanders to manage freshwater in a
way that sustains present and future generations

Care and respect: the responsibility of all New Zealanders to care for freshwater
in providing for the health of the nation




