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1.1

DOCUMENT PURPOSE

The Waimakariri District Council's Engineering Code of Practice provides controls to ensure that all
infrastructure created is and will remain fit for the intended life of the asset.

The purpose of this major revision is to incorporate any structural changes in the way that the Council
accepts assets and to update the technical engineering aspects of the Engineering Code of Practice to
current practice, including alignment with the Christchurch City Infrastructure Design Standards (IDS) and
Construction Standard Specifications (CSS). The opportunity was also taken to incorporate the
application of quality assurance, to ensure that Council assets are well designed and constructed.

The parts of the CoP are summarised below:

Part 1: Introduction introduces the Code and the processes involved with revising the document.
It also includes those definitions and abbreviations specific to the CoP.

Part 2: General Requirements covers a number of regulatory details and sets out the process
from design to acceptance by the Council of land developments.

Part 3: Quality Assurance sets out the requirements for the application of quality assurance to
the construction of all assets. Each project will require the implementation of a project quality
management system, with documentation and certification presented to the Council at both the
design and construction stages.

Part 4: Geotechnical Requirements sets out the requirement for geotechnical input in land
development and what must be considered by the geotechnical engineer. It emphasises the
Council’s desire to work with the landforms and preserve natural features. It also details issues to
be considered under erosion, sediment and dust control.

Part 5: Stormwater and Land Drainage builds on Christchurch City’s Waterways and Wetlands
Drainage Guide (WWDG), which sits behind the CoP as a supporting document. Part 5 provides
more prescriptive design and compliance criteria than is found in the WWDG but reinforces the
emphasis on water quality and ecological protection.

Part 6: Wastewater Drainage incorporates an explanation of the Waimakariri District reticulation
system. It provides the design and compliance criteria for wastewater systems. The requirements
for private drains have been tied to the New Zealand Building Code and it references the two
pumping station specifications.

Part 7: Water Supply covers the design and compliance criteria of the water reticulation. It
references the Christchurch City document Water Supply Wells, Pumping Station and Reservoir
Design Specification for larger infrastructure.

Part 8: Roading sets out both the design and compliance criteria for the road layouts e.g. road
classification and the roads themselves e.g. footpaths, construction depths. It incorporates the
design and construction of roads in accordance with Austroads specifications.

Part 9: Utilities covers the Council’'s compliance requirements for telephone, electricity and gas.
It excludes the utility design itself, as this must be to the network operator’s requirements.

Part 10: Reserves, Streetscapes and Open Spaces is based on NZS 4404, modified to suit the
Waimakariri District context. It sets criteria for reserves, including layout, facilities, structures and
furniture. It also applies to landscaping in legal roads.

Part 11: Lighting sets the Council’s requirements in an environment in which private companies
can carry out street lighting design and construction. It builds on AS/NZS 1158.

Part 12: As-Builts sets the Council's requirements for as-built information on completion of the
development.

Associated Documents are any useful documents not included in the main body of the CoP.
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1.2
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1.2.2

123

1.2.4

1.25

DOCUMENT COMMENTS

Sources

This Code was originally developed from a number of sources including existing Waimakariri
District Council standards, Christchurch City Council standards and adapted procedures from
other local authorities. The Code is based on the Christchurch City Council Infrastructure Design
Standards, modified to suit local conditions and practices.

References

A list of referenced documents, definitions and abbreviation used in this Code is included in QP-
C801, attached at the end of the CoP under Associated Documents.

Website addresses are provided where the referenced documents are available on-line. Please
note that the links are correct at the time of publication; however, websites are subject to change
without notice and those using the Code are expected to arrange their own access to documents
referred to in this Code.

Performance Standards & Means of Compliance

This Code sets minimum requirements for planning and design, and provides scope for
developers to propose alternative solutions. The Code supports the Council’'s Asset Management
Plans to achieve appropriate engineering standards for utilities and other services, and is aligned
with the District Plan.

These requirements are intended to protect the environment and those parties affected by a
proposed development from physical failures that result from natural hazards and/or inadequate
design and construction, and to achieve cost effective life-span performance of the Council’'s
infrastructural systems.

Review Process

This issue of the Code has been extensively reviewed by the Council's engineering and asset
management staff. The review has resulted in significant changes to the Code’s layout and
readability for better use as a reference and design tool. Consequently, and for practical reasons,
changes are not individually highlighted. The Council will consider submissions for future review.
The review process is detailed in the Engineering Code Review Process (QP-C802) attached
under Associated Documents. Please send your comments and suggestions for amendments to
the Code on the form QP-C802-AA. Registered recipients should record updates on the
amendment sheet provided (QP-C802-AC).

Notes to Readers/Disclaimer

While this Code is believed to be correct at the time of publication, the Waimakariri District Council
and those involved in the Code’s preparation and publication do not accept liability for any
consequences arising from its use. The Code has been designed to assist those performing
development activities but should not be relied upon in isolation. Those using the Code will need
to gather and consider information from other sources notwithstanding using their own skill and
judgment.

Any enquiry in regard to interpretation of any matter in this Code should be referred to Council
through Helen Field, Engineer, Technical Services Unit.
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1.2.6

Distribution

A register of Document Users is maintained. Those registered will receive a CD containing the
most recent electronic files as PDFs, the cost of which is $40.00 including GST. Registered users
will be informed of updates to the Code of Practice webpage by email. For additional information
please refer to the Engineering Code Review Process attached under Associated Documents.
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2.1 INTRODUCTION

The CoP serves as a basis of compliance for projects carried out by the Council as part of its capital works
programme, as well as the subdivision and development of land, where these activities are subject to the
Resource Management Act 1991.

This Part of the CoP includes both those components of the design process common to all developments
or not restricted to one asset type and those components particular to the subdivision of land.

The provisions of the Engineering Code of Practice must be read subject to the provisions of the District
Plan and to any applicable statutes, regulations and bylaws.
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2.2

221

2211

2.2.1.2

2.2.13

2214

CONSENT AND COMPLIANCE ISSUES
Legislation

Resource Management Act (1991) and amendments (2005)

The Resource Management Act (RMA) is the principal statute under which the use and
subdivision of land is controlled.

The District Plan is a resource management instrument with the purpose of achieving the
promotion of sustainable management of natural and physical resources, which is the overarching
purpose of the RMA.

The CoP serves as a technical compliance manual and, although outside the District Plan, its
provisions are referred to and given effect through conditions of resource consent and through
capital works’ project briefs.

Local Government Act (2002) and amendments (2006)

The mechanism for requiring contributions under the Local Government Act, through land or cash,
is set out in the Long Term Council Community Plan and the Development Contributions Policy.

Health & Safety in Employment Act (1992) and amendments (2002)

The object of the Health and Safety in Employment Act is to promote the prevention of harm to all
people at work, and others in, or in the vicinity of, places of work.

The Act applies to all New Zealand workplaces and places duties on employers, the self-
employed, employees, principals and others who are in a position to manage or control hazards.

The Act deals with all safety and health issues in all workplaces and during all work activity.
Nothing in the CoP shall detract from the requirements of the Health & Safety in Employment Act,
or vice versa.

Building Act (2004) and amendments (2005)

The Building Act 1991 provides a national focus for building control to ensure that buildings are
safe and sanitary and have suitable means of escape from fire, and the Building Regulations
made under the Act provide the mandatory requirements for building control in the form of the
New Zealand Building Code.

The Building Code contains the objective, functional requirements and performance criteria that
building works must achieve.

Where infrastructural development associated with capital works and the subdivision or
development of land involves the creation of structures with associated site works, observe the
requirements of the Building Act. Nothing in the CoP shall detract from the requirements of the
Building Act or the Building Code, or vice versa.
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222

2.2.3

224

Resource Consents

The developer shall be responsible for obtaining any necessary resource consents from the
Waimakariri District Council and Environment Canterbury (Canterbury Regional Council) before
any construction work commences. Works requiring resource consents could include those
outlined below, but the developer should satisfy him/herself as to the actual consents required.

e Generation of noise;

e The discharge of odours from pump stations, rising mains or pipelines;
e  On-site treatment and disposal;

e  Working within a waterway, or within 20 metres of a waterway

e Any other works that disrupt the surrounding environment

Resource consents for permanent works that will become the responsibility of the Council shall be
sought for the maximum term possible and in the name of the Waimakariri District Council.
Application shall be approved by the Council before submission to ECan.

Consent and Approval from the Waimakariri District Council

Works that may affect natural waterways or cause erosion, sedimentation or dust problems, and
new stormwater, wastewater and water systems require approval from Council and consent from
Environment Canterbury.

Approval may be by way of a permitted activity or rule in the District plan or by a discharge permit.
A land-use consent and a discharge permit are generally required for subdivisions and capital
works projects and when significant water quantity and quality issues need to be addressed.

For any works within a road reserve, the developer shall obtain a road opening permit from the
Council. Refer also to QP-C843 Standard Specification — Road Openings.

Authorising officers from both Councils should be consulted prior to consent application. It is good
practice for the Council and Environment Canterbury to process subdivision and water-related
resource consents simultaneously and deal with land and water issues at a joint hearing pursuant
to Section 102 of the RMA.

In some situations, approval is also required from the local Runanga. Within the Waimakariri
District, this is Te Ngai Tuahuriri Runanga and TRONT.

Consent from the Canterbury Regional Council

Regional plan requirements will generally be limited to effects on the natural environment.
However, territorial authorities have a responsibility to manage land and adverse effects under
section 31 of the RMA.

Consent from Environment Canterbury will be required for the following types of works:

¢ Works within or affecting natural waterways unless the works meet any conditions that
apply to the existing system;

e The discharge of stormwater unless the discharge is to an authorised existing utility
stormwater drainage system and meets any conditions that apply to the existing system;

e The disposal of wastewater unless the discharge is to an authorised existing utility
wastewater system and meets any conditions that apply to the existing system;

e The supply of water unless the supply point is an existing utility water supply system and
meets any conditions that apply to the existing system;

e Construction of a new road (land-use)
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2.2.5

The WDC has a consent for works within natural waterways between the months of July and
August. Consent from Environment Canterbury will also be required unless the waterway is man-
made, such as a stormwater drain.

Other activities often associated with works which must be authorised by Environment Canterbury
include:

e The diversion of natural water during construction work;

e The permanent diversion of natural water as a consequence of the development;
e Activities in the bed or on the banks of a natural waterway;

e Damming waterways;

e Temporary discharges from construction sites.

e Dust dispersal

e Build-up of sediments in a waterway

e Erosion soil from the banks and/or bed of a waterway

Other activities, where effects are considered minor, may be authorised as a permitted activity

subject to certain conditions in the regional plan. Authorisation may also be by way of a
comprehensive consent held for a large area or entire catchment.

Site-specific water permits must be obtained for new schemes.

All wastewater assets to be vested in the Waimakariri District Council shall comply with the
requirements of the NRRP.

Information Required for a Consent Application
Provide the following information to support the concept drawings and/or Resource Consent
plans, as a minimum:

e Key topographical features

e Locations of all buildings, roads, property boundaries, existing services, easements and
other important structures;

e The location of any natural waterways, springs, wells, bores, water races or wetlands within
the site or in close proximity to a boundary. The location in plan and level of the water’s
edge and shoulder of the banks must be indicated;

e The proposed proximity of works to the water's edge and/or shoulder of the banks;

e The location of existing surface drainage pathways (including secondary flowpaths) and the
impact of any proposed filling or excavation on existing overland flow paths;

e Representative pre-existing and post development cross-sections through any natural
waterways or wetlands, including the areas immediately adjacent to the proposed
development;

e Clear identification of the extent of any existing and post-development river or coastal
floodplains on or in close proximity to the site and overland flow paths within the site;

e Details of investigations such as ground water levels, profiles, infiltration testing and effects
on the environment and geological or water quality assessments.

e Protected trees, other significant vegetation and other features to be protected and retained
(e.g. natural landforms, ecological protection areas);

e The location of archaeological and historical features, where present. See Te Whakatau
Kaupapa for more information.

The level datum used must be Lyttelton Mean Sea Level 1937 (MSL). Plans should be “to scale”.
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2.2.6

2.2.7

Approval Process

Resource consent issues can be complex and the consent process long. Seek the advice of the
Council at the earliest stage of planning for works.

The works shall be constructed to comply with the approved plans. ‘As built’ plans and
documentation shall be prepared and certified by the developer’s representative.

The Council will issue an Engineering Release Certificate or a Certificate in terms of Section
224(c) of the Resource Management Act 1991 upon Council approval and prior to the
commencement of the activity’s end use.

The following shall be completed prior to the issue of Engineering Release Certificate or 224(c)
Certificate:

e Earthworks and bulk of topsoiling exclusive of road reserves;
e Full road construction including footpaths;
e  Street names, and traffic signs;

e  Stormwater, sanitary sewer and water reticulation: inspected tested and arrangements in
place for hook-up. Note that all valve and hydrant boxes must be in place and clearly
identified;

e Installation of energy, street lighting, communications and gas reticulation where
applicable;

e  As-Built drawings approved by Council.

The Council will audit compliance with resource consent conditions by both site inspections and
checking of associated documentation to the extent necessary to ensure the work is completed in
accordance with the approved plans and specifications and to the Council’'s standards.

Exercising Consents

Discharge consents, water use consents, land-use consents, and temporary consents required
during construction must be applied for by, and exercised in the name of, the developer.

This includes any consents for works to be transferred to the Council upon completion.

Any application involving consents intended to be transferred to the Council should be discussed
with the Council first. The Council must approve these prior to application as it will not accept the
transfer of a consent unless it has previously approved the conditions of that consent.
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2.3 ENGINEERING PLAN APPROVAL

The Council's asset managers prefer that, before a proposed activity associated with a resource consent
is commenced, engineering plans that adequately specify the works and materials are prepared and
approved by the Council and any other relevant network utility operator. The required consents shall be
obtained before construction can commence.

2.3.1 Documentation

The following documents and calculations shall be required for approval, where appropriate:

e Stormwater Catchment Plan and calculations: Showing catchments and drainage
reticulation design, secondary flow paths, minimum floor levels for lots adjacent to
flowpaths.

e Sanitary sewer catchment plan and calculations: if trunk or primary reticulation is
proposed or if requested by Council.

e Existing drains: Where an existing private reticulation is proposed to be included as a
Council asset the condition of the reticulation may require verification. Verification can be
in the form of closed circuit television video inspection and/or pressure test.

e Road pavement design calculations.

e  Structural calculations.

e Geotechnical stability calculations.

e Test results: to support Roading, Structural or Geotechnical calculations

e Construction management plan: outlining methods of dust, noise control etc.

e Health and safety plan: required for any work in Council Land. Must identify any
potential hazards and proposed measures of dealing with them.

e Any work intended to be undertaken on third party property must be clearly identified on
the plan, e.g. where material is borrowed or stockpiled.

e Where open cut excavation is proposed on existing roads this work must be identified on
the plans. A Road Opening Permit shall be obtained from the Waimakariri District
Council.

e Plans & Specifications.
e Any other resource consents required for the execution of the development.

2.3.2 Drawings

The following drawings shall be required for approval, where appropriate:
e Locality plan: Showing location of work in relation to existing roads and features to
enable the site to be easily located.

e Staged development plan: Where development is planned in stages then each stage
shall be accompanied by a plan showing how that particular stage relates to the
development as a whole and also to other stages. The physical execution of the works to
be staged shall align with that staging detailed in the resource consent application.




QP-C811
Issue: 3
Date: 01/07/08

ENGINEERING CODE OF PRACTICE Page 9 of 24

Part 2: General Requirements

2.3.3

e General Roading Works Plan:

0 Plans showing horizontal alignment, kerbs, benchmark positions, setting out data,
co-ordinates etc.

Detailed plans with contours of intersections, cul-de-sac heads, parking bays.

Long-section showing, at maximum 20 m chainage intervals existing ground levels,
proposed final levels, cuts and fills, grades, vertical curve details, horizontal curves
and services.

0 Cross sections and typical cross sections.
e Drainage, Sewerage and Water Reticulation:
0 Separate plans showing the reticulation in relation to lot boundaries.

0 Long sections of each drainage line with existing and final ground levels at
minimum 20 m intervals, pipe sizes lengths and grades, manhole cover levels,
invert levels and depths.

0  Any existing services shall be shown on cross sections and accurately located in
the field by potholing or other buried service location techniques.

e Energy (Electrical) reticulation: Plan showing all structures, such as power poles, and
any underground lines laid outside the approved location (see SD 600-245A/B/C)

e Street lighting layout

e Communications reticulation layout: Plan showing all structures, such as
telecommunications cabinets, and any underground lines laid outside the approved
location (see SD 600-245A/B/C)

e Gas reticulation layout: (if applicable)

e Earthworks and Sediment Control Plan: Separate plan showing final contours, areas of
cutting and filling together with depths relative to original ground level. Also include a
copy of any plan submitted to ECan as part of any other resource consent requirement.

e Topographical survey plan: Showing and identifying existing features, spot levels on
permanent features, invert levels, pipe and manhole materials, flow directions. The
survey must be oriented by reference to legal survey pegs and not merely boundary
fences or buildings.

e Detail drawings: Standard and other Detail drawings showing details of kerbs and/or
channels, pram crossings, paving and underchannel drains, stormwater inlet and outlet
structure details, manholes, junctions, ramped risers, sumps, pipe bedding.

e Structural drawings (if applicable).

e Ducting Plan showing ducts for communications, energy, traffic-lights, water connections
etc.

e Road signs and markings plan including street names.
e Pump station details (if applicable).

e Landscape Planting Plan.

e Works to Reserve areas.

Submission of Application for Engineering Plan Approval

Upon works completion the certificate of design compliance that states that all works have been
designed in accordance with the appropriate standards and sound engineering practice should
accompany the application.
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The Supervising Engineer/Surveyor shall submit a programme of inspection that should
demonstrate an adequate level of inspection will be undertaken.

Engineering Plan Approval

The Council will check the Engineering Plans and Specifications for compliance with this
Engineering Code of Practice. The Council’'s approval of complying documents will be given in
writing.

If alterations are required the plans and documents will be returned with the request that updated
plans are amended. Minor amendments required will be endorsed on all copies of the plans.

Where the resource consent application includes a proposal plan for the proposed activity and a
resource consent is granted that is conditional on works being completed in accordance with the
approved plans then the Council will return a set of stamped approved plans and specifications to
the developer.

At all times during construction a copy of the stamped approved plans shall be kept on site,
together with a copy of the Resource Consent.

The works shall be constructed to comply with the approved plans. ‘As built' plans and
documentation shall be prepared and certified by the developer’s representative.
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2.4

24.1

24.2

243

24.4

EXPANDING ON DISTRICT PLAN REQUIREMENTS

Fees

The Council has a set scale of fees covering most types of subdivision application. Applications
are not accepted without the fee being paid. For those types of application not covered by the
scale of fees, a deposit is required. The balance of the full cost of processing the application is
payable after the release of the Section 224(c) certificate.

Pre-Application Meeting

Developers and designers of “greenfield” subdivisions that will result in substantial infrastructural
assts being vested in the Council, or smaller complex subdivisions on the hills, are strongly
advised to request a pre-application meeting at which issues and options can be discussed with
the Council.

Submit a concept plan before this meeting.

Future Development

Where further development, upstream of or adjacent to the area under consideration, is provided
for in the District Plan, the Council may require infrastructure or additional capacity to be
constructed to the upper limits of the development.

Make allowance for these requirements where specified by the Council in the consent conditions
or project brief.

Environmental Considerations

The Council has a number of policies designed to protect and enhance the District's natural
environment. It also encourages parties to retain and enhance the natural environment in tandem
with development works. When carrying out a design, evaluate its overall impact on the
environment for both the construction and operational phases, consistent with legislation and the
District Plan.

Wherever possible, avoid environmentally significant areas. Some examples of these areas
include:

e Stands of native vegetation, bushland, habitats of threatened native species.

e Waterways and floodways.

e Wetlands, swamps, estuaries, sand dunes, foreshore areas.

e Heritage item precincts and protected trees.

e Maori relics and significant indigenous sites.

e Landfill sites and contaminated land.

e Areas of aggressive ground conditions, e.g. acid sulphate soil, aggressive groundwater.

Wherever it is not possible to avoid environmentally sensitive areas, consider the following
environmental issues during the design:

e The environmental impact of the construction;

e The use of alternative excavation technology such as tunnelling, boring, directional drilling
and micro-tunnelling;

e The type and size of construction equipment;
e Issues raised in CoP Part 4: Geotechnical Requirements.
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In some situations, the Council may specify that an environmental impact assessment must be
completed during the investigative stage.

Ensure that the appropriate resource consents are obtained for work in the vicinity of protected
trees and that the work is carried out in accordance with the Council's requirements.

Road Name Signs

When the development contains new roads, private ways or access lots that require signage, the
developer is responsible for erecting the nameplates where this is a consent condition. The
developer is also responsible for moving existing signage, where the new work affects its
installation.
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2.5

251

2.5.2

253

REQUIREMENTS FOR DESIGN AND CONSTRUCTION

Investigation and Design

All investigation, calculations, design, supervision and certification of the works, as outlined in the
CoP, must be carried out by or under the control of persons who:

e Are experienced in the respective fields;
e Have appropriate professional indemnity insurance.

The provisions of the CoP do not reduce the responsibility of those professionals to exercise their
judgement and devise appropriate solutions for the particular circumstances of each development
or project.

Construction

All works carried out in any development must be done by persons who:
e Have the appropriate experience in the relevant areas;

e Have the appropriate equipment;

e Are approved for that type of work e.g. authorised drainlayers, authorised water supply
installers, Site Traffic Management Supervisors. Refer to
http://www.ccc.govt.nz/doingbusiness/approvedcontractors/ for details;

e Meet the requirements of the Health and Safety in Employment Act.

All construction must comply with the requirements of the CCC Construction Standard
Specifications (CSS).

Erect Notice Boards, complying with Standard Drawings 600-250 and CCC CSS: Part 1, at all
construction sites. Where work is being carried out on behalf of other parties e.g. land
development or subdivision, include the developer's name in place of the Waimakariri District
Council name and logo on the signs.

Quality Assurance

All quality aspects of the investigation, design and construction must comply with CoP Part 3:
Quality Assurance over the lifetime of the project. If any or all of the certificates or other
documents referred to in Part 3 are not supplied, the Council may refuse to accept the work and
refuse to issue the certification of the work pursuant to Section 224(c) of the RMA.
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2.6

26.1

2.6.2

SURVEY REQUIREMENTS

Level Datum

The level datum used in the Waimakariri District must be Lyttelton Mean Sea Level 1937 (MSL).
Where a Waimakariri District Council benchmark is not available within 1.0 kilometre of the site,
use a LINZ level mark. State both the source of the levels (the benchmark) and the datum used
on the engineering drawings.

Benchmarks

Establish a permanent benchmark where required by the Council as a condition of subdivision
consent or as part of a project brief for capital works. As a general rule, a permanent bench mark
will be required when, in the case of a subdivision, there is an extension to the Council's sewer,
water, stormwater or roading network resulting in a distance of more than 650 m from an existing
permanent bench mark.

Benchmarks must be accurate to £5 mm.

Obtain a stainless steel washer with the unique benchmark number from the Council. Fix it by
Ramset nail to a kerb, drainage structure or to other substantial concrete structure within the legal
road or council reserve.

Provide the following documentation:

e Afinder diagram showing the reduced level to three decimal places e.g. 13.225 m,
complying with the Standard Draughting Layout requirements in QP-C811-AA (attached
as Appendix A);

e Certification from a Licensed Cadastral Surveyor (a template certificate is provided in QP-
C811-AC, attached as Appendix C);

e  The methodology used e.g. differential levelling, GPS.
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2.7 DRAWINGS

Engineering drawings must be legible, clear, readable and complete. They must clearly illustrate the
proposal and enable both assessment of compliance with the CoP and accurate construction. Produce
drawings on ISO-A series format. Follow the draughting requirements in Appendix A and detailed in AS
1100.101: 1992 and AS 1100.401:1984. The United States National CAD Standard is also an acceptable
standard.

Engineering drawings generally include the following:
e Alocality diagram giving the overall layout and location of the works;

o Detailed drawings, longitudinal sections, cross sections and diagrams of the proposed
developments and/or works;

e Special details where the standard drawings are not sufficient;
e  Benchmarks at a maximum spacing of 650 m;
e A north point, preferably pointing above the horizontal (i.e. in the top 180 degrees);
e Standard sheet notes, referring particularly to the CCC CSS;
e  Set out information;
e A service legend, where services are shown on the drawing;
e Aplanting key or clearly labelled planting, where it is shown on the drawing.
If the project is large, provide a separate landscape drawing. On smaller projects, landscaping details

may be shown on the engineering drawings. In both cases, show landscape planting areas on the roading
construction drawings, by shading or patterning.

2.7.1 Content of Drawings

Show the following information on the drawings:

e The extent of the works showing existing and proposed roads, and the relationship of the
works with adjacent works, services and/or property, including adjacent property levels;

e Proposed and existing property boundaries and street numbers

e Significant existing vegetation to be removed and any special or protected trees, and any
areas of heritage significance that may be affected by the works;

e The extent of earthworks, including earthworks on proposed reserves, existing and
proposed contours, areas of cut and fill, batter slopes, proposed stockpiles, subsoil
drainage, erosion and sediment control measures both temporary and permanent;

e Details and location of existing and proposed stormwater primary and secondary
flowpaths;

e The design of proposed roads (and their connections with existing roads), including plans,
longitudinal and cross sections, horizontal and vertical geometry and levels, typical cross
sections, details of proposed pavement and surfacings, kerbing, berms, footpaths,
cycleways, tree planting, road marking and signage and all other proposed street furniture;

e Details and location of existing water, wastewater and stormwater mains and service
connections, valves, hydrants, manholes, sumps, bends, tees, thrust blocks, meters and
backflow devices;

e The horizontal and vertical alignment and location, including invert levels, physical grades,
lengths, sizes, materials, types, minimum cover, cut to invert, position relative to other
services of all proposed water, wastewater and stormwater mains and service
connections, valves, hydrants, manholes, sumps, bends, tees, thrust blocks, meters and
backflow devices, and services that may be reconnected or plugged;
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e Details and location of mechanically restrained portions of pipelines, pipeline bridges,
pumping stations, reservoirs, intake and outlet structures, headwalls, swales, basins,
ponds and the location of surface obstructions, hazards, or other features that may be
affected by the works;

e Inrespect of water mains - chlorination points, pressure reducing valves with upstream
and downstream design pressures;

e The street lighting layout showing the location and type of each light, proposed and
existing significant road features (e.g. kerbs, property boundaries, planting and traffic
management features) and property addresses;

e Details and location of existing and proposed telecommunications, electricity and gas
supply, including proposed underground and above-ground junction boxes, transformers
and similar equipment;

e The bedding and backfill depths, design compactions and trench restoration details for all
underground services;

e Details of proposed landscaping of roads and allotments, and details of proposed reserve
development including earthworks, landscaping features, landscaping structures, tree
planting, irrigation, hard and soft surface treatment, park furniture and playground
equipment. Include details of the ongoing maintenance requirements where appropriate.

This information may be expanded in the relevant part.

Form of Drawings

Provide all drawings in paper and/or electronic form. Normally hardcopy drawings should be
supplied as full size prints to allow ‘as-built’ drawings to be prepared prior to filing.

All drawings must be legible at A3 size. Prepare electronic drawings in one of the following
formats: DWG, DXF or DGN (V8), suitable for later addition of as-built information and inclusion in
the Council’'s asset map base. Drawings can be supplied as PDFs able to be converted to TIFs.
In particular, electronic transfer of drawings may be required.

The co-ordinate system may be New Zealand Transverse Mercator Projection (NZTMP) or New
Zealand Map Grid (NZMG).

Only metric units are to be used. Principally these are millimetres (mm), meters (m), litres/sec
(L/s), and cubic meters/day (m®day). All levels are to be to 2 decimal places.

Plans shall be completed to the appropriate scales. Standard scales are 1:50, 1:100, 1:200,
1:250, 1:500, 1:750, 1:1000 and 1:1500. Map symbols to be those required by AS/NZS 1100. All
text and symbols must be legible at A3 size. Format dates as day/month/year.
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2.8

ACCEPTANCE OF DESIGN

This section applies to works carried out under subdivision consent.

28.1

2.8.2

2.8.3

Documents to Be Submitted For Engineering Acceptance

The Council will require a design report to be submitted. CoP Part 3 clause 3.2.1 — Design Report
sets out in detail what is required in a design report.

Submit the design records, incorporating drawings, calculations, specifications, material
specifications where not detailed elsewhere, graphical representations and calculations of
infrastructure where requested, with the design report. This information should enable the
process to be followed easily and should allow for replication of the results.

Include the geotechnical engineer’s report on the suitability of the land for subdivision and/or
development, including any site investigations.

Each separate Part of the CoP sets out those aspects particular to that Part which must be
covered by the design or design report, where relevant.

Cost Benefit or Life-Cycle Costing

Where considered appropriate by the Council, carry out a cost benefit or life cycle costing of a
proposal. This will typically be for larger or unique projects.

Life cycle costing may be used to consider options within a proposal or a proposal as a whole. In
undertaking life cycle costing, consider the initial costs borne by the developer or the Council and
the maintenance and replacement costs borne by the future owners and/or the Council. Maintain
a reasonable balance between these short-term and long-term costs.

Assets designed to minimise capital cost at the expense of overall lifecycle shall not be accepted.

Engineering Acceptance

When it is satisfied that the design and design report meets the requirements of the CoP, the
Council shall notify the designer that the design and design report has been accepted and
endorse the quality plans, engineering drawings, specifications and other documents accordingly.
For the purpose of this acceptance, the Council may require amendments to any quality plans,
engineering drawings, specifications and/or other documentation and further reports submitted. In
considering the design and design report and giving its acceptance, the Council shall act without
undue delay.

Work must not commence on site unless and until:
e Aresource consent for the work has commenced, except when no such consent is
required;
e The Council has given engineering acceptance;

e Any other consent required has been granted e.g. NZ Railways Corporation, Department
of Conservation, landowner.
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2.9

29.1

29.2

2.9.3

APPROVAL OF CONSTRUCTION

Commencement of Works

The Developer shall not commence any engineering works without prior approval from the Council
of the Engineering Plans, Resource Consent issue (where applicable) and all other necessary
Consents are obtained. For substantial developments a pre-construction meeting is normally held
on site between the developer and the Council’'s representative.

Prior to physical works commencing the developer shall ensure that all pre-construction conditions
have been met. The Council will audit these where applicable.

The Developer's Representative shall provide the Council with such information as reasonably
requested. The Council requires 5 working days notice of intention to commence work. A
minimum of 2 working days notice shall be given for pre-construction or final inspections. 24
hours notice is required for other inspections.

No work shall occur on any legal road until the Council has approved the traffic management plan
for the works.

Notification of Hold or Witness Points

Hold or witness points form part of the Contract Quality Plan required for each development. The
developer or contractor must notify the Council at all ‘hold’ or ‘witness’ points and such other times
as the Council may determine, for Council’s information and to enable audits or witnessing to be
carried out.

Give the Council at least one working days notice and adequate access for audits or tests. Audits
will be carried out within one working day of notification if possible. The Council will inform the
developer of any problems encountered with these audits so they can be addressed at an early
stage.

Testing

Any work required to be tested by the contractor or developer in the presence of the Council must
be pre-tested and proved satisfactory before test witnessing by the Council is requested.

The developer shall provide the Council a minimum of two working days notice that a test
inspection is required.

In the event of an unsatisfactory test then subsequent re-tests and/or re-inspection may result in
additional charges against the developer.

The Council does not normally test materials or products. Plan and specification approval is not
evidence that the Council has approved the material or product. The Council may require
verification that a material or product is tested for conformance, quality or adequacy.
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2.10

2.10.1

2.10.2

2.10.3

2.10.4

CONSTRUCTION

Supervision and Setting Out

The developer shall engage a practising Registered Civil Engineer or Registered Surveyor prior to
commencement of any works who shall supervise all engineering works and setting out.

Within five working days of the date of any site inspection or visit, the Supervising
Engineer/Surveyor shall forward to the Council copies of all Site Inspection notes.

All work on any legal road shall be carried out in accordance with the traffic management plan
approved by Council.

Maintenance of Standards

It is the developer’s responsibility both directly and through its appointed representative to ensure
that all physical construction work, whether carried out directly or by contractors or sub-
contractors, is at all times in accordance with the approved engineering plans.

Departure from Approved Plans

Any departure from the requirements of the approved plans that may be necessary to meet
particular circumstances shall be referred to the Council for approval.

Conditions Auditing

The Council will audit compliance with the conditions of consent. Auditing will involve both site
inspections and checking of associated documentation to the extent necessary to ensure the work
is completed in accordance with the approved plans and specifications, and to the Council's
standards. The Council will undertake auditing inspections and checking of resource consent
conditions as part of the Council’s fixed fees for subdivision resource consents or otherwise a fee
based on the officer's concerned current hourly charge out rates together with current vehicle
running costs/kilometre.

The developer shall notify the Council that audit inspections are required giving at least one
working day notice. The minimum level of inspection will be as outlined in Table 2.1.

Table 2.1 Minimum Inspections Required

Type of Works Situations Where Inspections Required

Roading Following shaping of roading and footpath subgrade prior to placement
of sub-base material.

Following metalling up, prior to pouring of kerb and channel.

Following compaction of base course prior to final surfacing. This
surface is to be tested with a Benkelman Beam, or other approved
method, and the results submitted to Council for approval.

Trenching/Road Opening Prior to backfilling of service trenches

Services Testing of water, sewer and stormwater mains and laterals

Disinfection of water mains

Water Following completion of required works
Sewer Following completion of required works
Stormwater/Land Drainage Following completion of required works
Footpaths Prior to pouring concrete

Vehicle crossings / Entrances | On completion of excavation to subgrade

/ Rights-of-Way Following compaction of base course prior to final surfacing
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2.10.5

2.10.6

2.10.7

Where additional inspections are required because of faulty workmanship or work not being ready
contrary to the receipt of a notification, such inspections will be carried out for an additional fee,
for the additional hours required and distance travelled.

Emergency

Should a situation arise whereby the safety of the public, public or private property or the
operation of any public facility is endangered, the Council may instruct the developer to stop work
or to carry out such remedial measures required to remove the danger. Any work so ordered shall
be at the expense of the Developer.

Fencing

The developer shall erect temporary fencing, in accordance with their approved Health and Safety
plan. This fencing must protect the general public, particularly children, from all danger areas
including dams and ponds. Danger signs approved by the Council shall be erected that warn
persons of the danger.

Sewerage, Stormwater and Water Supply Connections

The Council will perform or directly supervise all connections to the Council's water supply and
drainage reticulation network. All such connections require a Council Permit and Council
certification.
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2111

2.11.2

2.11.3

COMPLETION OF LAND DEVELOPMENT WORKS

Completion Documentation

Upon completion of all subdivisional developments, provide completion documentation in
accordance with Part 3: Quality Assurance and Part 12: As-Builts. Additionally, provide evidence
that reticulation and plant to be taken over by network utility operators has been installed to their
standards and will be taken over, operated and maintained by the network utility operator
concerned.

Completion documentation includes, as a minimum:;

e The geotechnical reports, certificates and as-built drawings required by CoP Part 4:
Geotechnical Requirements;

e Completion documentation required by CoP Part 11: Lighting;

e As-built drawings of all infrastructure, where required by the subdivision consent or
contract, showing the information required by each Part;

e  As-built data in RAMM format for all roads;
e Project and contract records , e.g. inspection and test plans, non-conformance reports;
e Completion certificates as per CoP Part 3: Quality Assurance;

e  Other documentation required by the Council including, but not limited to, operation and
maintenance manuals and warranties for stormwater treatment facilities and new facilities
involving electrical or mechanical plant; asset valuations for all infrastructure to be taken
over by the Council,

e Evidence of a complying post construction safety audit for works on or becoming legal
road.

When all the conditions of approval that are imposed on a resource consent for subdivision have
been met, the Council will issue a Section 224(c) Compliance Certificate or Practical Completion
Certificate to that effect.

Approval of Uncompleted Work

Where in the opinion of the Council it is appropriate, the Council may approve uncompleted work,
subject to satisfactory bonds being arranged.

Defects Liability

For contracted works, the defects liability period for all works must be 12 months from the issue of
the Practical Completion Certificate. Of the total retentions held back during the course of the
contract, half shall be released with the issue of the Practical Completion Certificate, and the
remainder held until the end of the defects liability period.

For work completed under a 224 certificate, the developer shall maintain the works until they are
formally taken over by the Council or to a date specified in a bond for completion of uncompleted
works. A bond equal to 5% of the construction works shall be lodged with Council for the defects
liability period.

The developer must also remedy defective works, as defined in NZS 3910, over this period.
Establish and maintain landscaping, in accordance with CCC CSS: Part 7, over this period or until
the landscape establishment bond is released. Maintenance shall include appropriate and regular
mowing of grass and watering of all plants and trees together with the replacement of any
perished specimens.
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The Council, upon request from the developer or contractor, will issue formal notification that the
maintenance period has expired, the works are satisfactory and that the bond or retentions will be
released. This notification will be followed by the release of the maintenance bond or remaining
retentions. This notification will not be released until maintenance matters and defects have been
remedied.

Defects

Council's receipt and acceptance of ‘As Built' plans does not absolve the Developer of any
responsibility for accuracy. In the event of any inaccuracy being discovered on the ‘as built’ plan
the Council will verify the correct information with the consultant and require the consultant to
provide corrected as-built plans.

After agreement with the developer, the Council will accept new reticulation that connects to
Council's infrastructure. The Council will then operate and maintain that reticulation. However,
the developer remains financially responsible for any hidden defects and defects bonded for and
covered by the Practical Completion Certificate.
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2.12

2121

2.12.2

BONDS

Uncompleted Works Bonds

Generally, bonds shall not be permitted for minor uncompleted works; however, this type of bond
may be permitted at the discretion of the Council.

Bonds must be secured by an appropriate guarantee or must be in cash and lodged with the
Council. Where necessary bonds must be executed and registered.

The amount of the bond shall be the estimated value of the uncompleted work plus a margin to
cover additional costs estimated to be incurred by the Council in the event of default.

An uncompleted works bond template is available in QP-C811-AD (attached as Appendix D).

Maintenance Bonds

Bonds to cover maintenance of completed works are recognised as an acceptable procedure and
will be permitted at the discretion of the Council, except that acceptance of a bond for
maintenance shall not be unreasonably withheld.

Bonds must be secured by an appropriate guarantee or must be in cash and lodged with the
Council. Where necessary bonds must be executed and registered.

The amount of the bond shall be the estimated value of the maintenance plus a margin to cover
additional costs estimated to be incurred by the Council in the event of default.

A maintenance bond template is available in QP-C811-AE (attached as Appendix E).
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ASSOCIATED DOCUMENTS

Appendix A Standard Draughting Layout & Format Requirements (QP-C811-AA)

Appendix B
Appendix C
Appendix D

Appendix E

Draughting Checklist (QP-C811-AB)
Benchmark Certificate (QP-C811-AC)
Uncompleted Works Bond Form (QP-C811-AD)

Maintenance Bond Form (QP-C811-AE)
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Provide drawings to a minimum standard that comply with AS/NZS 1100.101:1992 and AS/NZS
1100.401:1984. Electronic drawings complying with the United States National CAD Standard, used in
conjunction with AS/NZS 1100, are also acceptable. Electronic drawings shall be provided in DXF or
DWG format.

The scale for drawings is generally 1:200 but other accepted engineering scales may be used to suit the
level of details on the drawings. Scales progress in multiples of 10 e.g. 1:1, 1:2, 1:5 as detailed in
Table 5.1, AS/NZS 1100.101. All drawings shall be submitted in no larger than Al original format.

Ensure that electronic drawings are arranged in layers, in addition to the layout and formatting
requirements below. Layers shall be labelled appropriately where possible.
1. DRAWING BASE DATA (EXISTING TOPOGRAPHY)
Draw existing features in a lighter line thickness e.g. 0.18 mm or 0.25 mm. Draw standard
draughting symbols un-shaded for existing features.
2. DRAWING PROPOSED WORK

Draw proposed work in a heavier line thickness e.g. 0.35 mm and thicker. Use the same line
type, to enable clear differentiation between existing features and proposed work. Draw standard
draughting symbols filled in for proposed features.

3. LABELLING

Draw text such that it is legible on an A3 sheet.

Do not clutter the drawing sheet with detail and leave a margin between the drawing text and lines
and the page edge border.

Differentiate between existing features and proposed features by using different formatting:

e Normal format for existing features and bold format for proposed features;

e 0.25 mm pen weight minimum for existing features or 0.35 mm minimum pen weight for
proposed features;

e Clear labelling to identify existing and proposed features.

Use the abbreviations in Table 1.

Table 1: Feature Abbreviations

Feature Abbreviation
Asphaltic concrete AC
Edge of seal EOS
Top of Kerb TOK
Tangent point TP
Curve tangent point CTP

Ensure notes do not go through other notes and that leaders do not cross.
Ensure dimensions or text are clear of all lines (e.g., dimension lines, boundaries, etc)

Ensure all vertical text or dimensions are read by viewing from the right of the drawing sheet. No
text or dimensions shall appear upside down when read with the sheet in its correct orientation.

111130057297
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Place road names above the north road boundary but not through section boundary lines. Show
spot levels on the legal boundary and at least 3 m inside the abutting private property.

Use standard cells for trees, lights, service covers and boxes. Typical symbols are shown in the
example drawings in section 14 of this appendix. Typical abbreviations are shown in Table 1,
Table 3, Table 4 and Table 9.

Standard symbols for features on pipelines shall be orientated to the centreline of the pipeline.

4. SETOUT DATA

Label setout data clearly and concisely. Mark tangent points with a line that goes through the
kerb only. Label TPs and CTPs in a Pegging Box only and place the pegging box (e.g., Table 2)
as close to the pegs they represent as possible. Drawings may be more understandable if a
separate drawing for construction setout is provided.

Table 2: Pegging Box Example
Peg Peg Level Kerb Level Cut or Fill (frgr?trgrcg;iei:]d)
1TP 13.290 13.280 C0.010 15mF
13.305 13.285 C0.020 15mF
13.330 13.295 C0.035 15mF
4 13.345 13.300 C0.045 15mF
5TP 13.345 13.310 C0.035 15mF

Show join or match lines, referencing the relevant adjoining sheet.

5. UNDERGROUND SERVICES

Distinguish services by using different line types and colours. Ensure that services may be easily
identified when printed in black and white. Table 2.2.1b of AS/NZS 1100.401 may be used as a
guideline for labelling services. Provide a legend where necessary.

Label all of the following items:
e High voltage cables and all fibre optic cables.
e  Utility structures or boxes.
e Water meters (these include the backflow preventers installed as part of the connection on

each side).

Table 3: Service Abbreviations and Symbols
Service Type Symbol Abbreviation
Fire Hydrant = FH
Sluice Valve <t )Y
Stop Valve »><¢ Stop Valve
Scour Valve _SQL Scour
Single Air Valve i/?v_ AV
Double Air Valve i DAV
Gate Valve _|>G\</]_ GV
Flow Meter —l FM
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Service Type Symbol Abbreviation

Pressure reducing valve —lj<l— PRV

Reflux/Non-return valve —t+ NRV

Manhole {3 MH

Power box (above ground) PB

Power pole PP

Note: Label telecommunications boxes, manholes and pillars to suit the development.

Make sure symbols are sized appropriately for the scale of the drawing.

6. PIPEWORK

Label all stormwater and sewer pipes with nominal pipe diameter and flow direction, using similar
terminology to that used by the manufacturer to code or classify the pipe, e.g., label a 225 mm
diameter stormwater pipe as @225 RCRRJ Class X stormwater or DN225 PVC-U stormwater.
Show sewer laterals. Also include the year of installation.

In addition, for major pipes 750 mm and above, show the outside diameter of the pipe and show
the location of manholes, as the manhole lid may not be on the pipe centreline. Show the actual
shape of special manholes.

Label all sumps and manholes with the structure identifier, e.g., MH with a unique letter and sump
abbreviation with a unique number. Structures that are not affected by the work do not require a
unique letter or number. Start at one end of the project and number or letter continuously through.
Where an existing sump is being modified, draw the proposed sump over it. Label any structures
that are being altered in height.

Table 4: Drainage Structure Abbreviations

Drainage Structure Abbreviation
Single Sump SS
Double Sump DS
Triple Sump TS
House Drain Sump HDS
Hillside Sump HS
Corner Sump CS
Manhole MH
Inspection Chamber IC
Flush Tank FT
Flush Manhole FM
Air Gap Separator AGS
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7. LANDSCAPE

Show existing trees, including those to be removed and retained, as well as proposed trees, using
the symbols in Figure 1. Label any heritage or protected trees. Distinguish existing vegetation
from proposed vegetation. Show the full canopy of existing trees that will be retained.

EXISTING TREE PROPOSED TREE EXISTING TREE
e

TO BE REMOVED

Figure 1: Landscape draughting symbols

Cross reference all other related drawings, including irrigation or lighting. Show underground
services and street light locations on planting drawings.

All planting drawings must have a plant list. The plant list must include the following:

e Botanical name;

. Common hame;

e Container size and/or height of plant at time of planting;

e  The quantity of that type used.
The plant list can also include any abbreviations used, planting centres (plant spacings) and any
special maintenance requirements to retain the initial concept, i.e., hedge heights, park furniture

treatments. Where there is a separate plant list for trees only, cross reference any other plant
lists/drawings.

8. STREETLIGHTING

Where streetlighting will be altered, label all affected poles as detailed in Table 5. Label poles to
be removed with “R”. Number each affected streetlight with the related number from the lighting
schedule on the drawing. Label existing poles that will not be affected as “E”. Show the lighting
wattage of all proposed and remaining lights.

Table 5: Lighting Symbols

Symbol Use Numbering system

Pxxx Every pole upon which work is to be carried out. | Prefix to be followed with unique identifier
Existing poles shall have construction material and| either Network Operator’s pole number or
manufacturer’s pole code shown on the drawing | sequential number for project.

Lxxx Any alteration to lighting. Provide separate codes | Prefix to be followed with unique identifier.
for replacement, new and differing light, lamp, pole
or arm details

Rxxx Any lighting equipment to be removed that is not | Prefix to be followed with unique identifier.
covered by an “L” reference
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9. TITLE BLOCKS
The title block must include the following information:
e Aproject title, including street address;
e A unique number or identifier, preferably the consent or project number;
e The designer’'s name, signature and contact details;
e The draughtsperson’s name;
e  The drawing checker's name;
e The design reviewer’'s name and signature;

e The stage of work e.g. for acceptance, accepted engineering drawings, construction, as-
built;

e The date of preparation and of acceptance;

e The scale or scales used;

e A graphic scale;

e  The datum and origin;

e The original sheet size;

e Adrawing title, e.g., Long section;

e  Sheet numbers, including the number in the set;

e An amendment box, including brief description of amendment and sign off by designer.

10. LONG-SECTIONS

Draw horizontal scales generally to match the plan. Appropriately exaggerated vertical scales
may be used to improve clarity.

Show concrete surround on the pipe long-section. Label structures and vertical curves. Use
thicker line weights for proposed work.
11. CROSS-SECTIONS
Label levels with identifiers, e.g., K12.400. Use thicker line weights for proposed work.
Provide a minimum of one fully detailed typical cross-section per sheet.
Show construction depth outlines for roads, paths, grass berms and landscape planting. Label
legal boundaries vertically.
12. ROAD MARKING DRAWING
Use different line types to distinguish between specific road markings.

The road marking drawing must show:
e The existing markings to be removed (i.e., sandblasted);
e The new road markings to be installed,;
e How the proposed markings mate into the existing markings at the project’s extents.
Show roadmarking on a drawing base that is essentially ‘as-built’ in terms of features such as

kerbs and paths. Indicate the type of marker, generally by using standard symbols and
descriptions and providing a legend.
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Note: Specify numbers, spacings and colours for reflective pavement markers and kerb top
markers.

13. LOCALITY DIAGRAM

Show the road boundaries and street names. Show the limit of the development. Draw the
locality diagram true to the map orientation or at the same orientation as the engineering drawing.
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DRAWING — (LAYOUT)

Street names and waterways correctly spelt and orientated with correct text size.

Running distances are shown at top of drawing - at right angles to drawing.

Join lines (if any) are shown and labelled.

North point (should be correctly orientated i.e. not pointing down), service legend and standard notes (bottom
right hand corner of sheet) shown. Drawing to be labelled with scale.

Leader arrows from notes should not cross one another.

Existing notes and proposed notes do not overlap one another, or the boundary and section lines.

Title block filled out correctly, including sheet numbers.

Any amendment to drawing to be indexed in amendments box as a letter (not number) with small description and
date.

Any details or sections to be labelled correctly.

Related drawings cross referenced.

Locality diagram labelled and orientated correctly

Proposed notes are standard in wording. Benchmark referenced.

DRAWING — (EXISTING FEATURES)

Existing kerb and channel correctly labelled.

All existing manholes, sumps, fences, grass berms, footpaths, driveways and landscape features are labelled.

Boundaries shown — existing and proposed, including easements.

Property levels or contours are shown over development, at boundary and 3m outside development.

All buildings to be hatched and labelled (e.g. DAIRY).

House numbers shown at correct orientation.

All existing reticulation pipes are correctly labelled with flow direction shown.

All existing utilities are correctly labelled.

Existing vegetation, including that to be removed, is clearly shown, in both canopy size and position.

DRAWING — (PROPOSED FEATURES)

Proposed kerb and channel correctly labelled.

Proposed kerb and flat channel has fender line shown.

All radii on proposed kerb and channel shown.

TP’s, CTP’s on proposed kerb face have ‘tick’ shown.

Proposed cutdowns are shown and labelled (particularly at intersections and adjacent to pedestrian islands).
Does not apply to standard driveways.

Proposed pipes to be installed or removed correctly labelled.

Proposed property/spot levels and contours are ‘proposed weight.

All proposed paths/paving/other hard surfaces are shaded and labelled correctly.

Correct Peg box attached.

Manholes being altered or installed have an allocated letter.

Extent of filling, finished levels shown.

If landscape planting is shown on drawing there must be a landscape planting key.

If there is a separate landscape planting drawing, planting to be patterned and labelled on roading drawing; cross
referenced to the landscape planting drawing.




QP-C811-AB
Issue: 1
Date: 01/07/08

ENGINEERING CODE OF PRACTICE Page 2 of 2

Draughting Checklist

LANDSCAPE DRAWING (additional to layout)

Proposed features/structures labelled, including furniture/bins/signs/fountains/fencing.

Proposed playground equipment/softfall areas/sports fields/recreational hard surfaces labelled.

Proposed vegetation/plant symbols clearly labelled and/or listed in plant list.

Plant list has correctly spelled botanical names, common names, sizes and quantities.

LONG SECTION (additional to layout)

Proposed kerbs, crowns, edge of seals to be labelled. No existing kerbs, edge of seals are shown (when
required, small sections may be shown for clarity).

Pipe size, class, protection shown, vented manholes labelled.

Longitudinal section to have title below section.

Sump numbers/MH letters correspond to the drawing.

Running distances from easily located point on engineering drawing.

All required grades shown and labelled.

Existing and proposed levels shown, including cuts and fills.

Property boundaries, road intersections, crossing services shown.

Datum. Shown to 3 decimal places.

ROAD MARKING DRAWING (additional to layout)

RPM’S and KTM'’s use the symbols and are correctly labelled.

Correct line types are used for 100 mm WHITE, NO STOPPING, CONTINUITY etc.

Correct line weights used for ‘ex lines to be removed’; ‘ex lines to remain’ and ‘proposed markings'.

CROSS SECTIONS (additional to layout)

Every cross section sheet to have at least one typical cross section showing construction in full and labelled
correctly with standard notes.

The word chainage should not appear. Cross sections labelled with chainage value only (i.e. 20.00 m) to be
centred under cross section.

Proposed kerb and fender, quarter points, crown, interpath channel, and invert of swales to have levels shown.

Sump numbers/MH letters correspond to the drawing.

Proposed pipes, manholes, sumps and any services which could be disturbed to be shown.

North, south or west and east boundaries to be labelled as such.

Proposed trees and other plantings are shown in relation to underground services, paths and carriageways.

Datum text to be positioned at left hand side of cross section on datum line.

DESIGN CHECK BY: DATE:
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Benchmark Certificate

ISSUED BY:

(Surveyor)

TO:

(Developer)

TO BE SUPPLIED TO:

(Territorial authority)

IN RESPECT OF:

(Description of benchmark)

AT:

(Address)

l, a Licensed Cadastral / Registered Professional Surveyor
(Surveyor) (delete one)

hereby certify that the benchmark shown on finder diagram

has been installed in accordance with the requirements of the Infrastructure Design Standard and

good survey practice, using methodology.

Date:

(Signature of Surveyor)

(Surveyor) (Address)
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Uncompleted Works Bond

SCHEDULE

SUBDIVISION REFERENCE:

THE OWNER:

ADDRESS OF ACTIVITY:

DATE FOR COMPLETION:

DESCRIPTION OF WORK:

BOND VALUE: GL Code

THE OWNER described below for himself, his successors and assigns, hereby confirms and ratifies that
the conditions set out below are the conditions upon which he has lodged the said sum and hereby
covenants to complete the works listed in the schedule by the date specified therein.

Owner Signature Date

THE WAIMAKARIRI DISTRICT COUNCIL hereby acknowledges:

(@) Receipt of the cash refundable bond (Receipt No. )

(b) That such sum is to be held by it as a cash refundable bond for uncompleted subdivisional works

on the conditions set out below.

Council’s Representative Signature Date
CONDITIONS

1. If the owner completes all the work listed in the Schedule below to the satisfaction of the Council
by the date specified, the sum shall be refunded to the Owner in full.

2. If the Owner does not complete all the said work by the said date the Council, on the Owner’s
behalf, may carry out or cause to be carried out the said work or such parts as shall not be
completed and may apply the said sum towards the cost of so doing. Any surplus after
completion by the Council shall be refunded to the Owner.

3. The Council shall not however, be obliged to carry out all or any of the said work and if it chooses
to do so the carrying out of such work shall be without prejudice to the Council’s exercise of any
other rights remedies or powers which it may have against the Owner.

4. Bond monies will be refunded once Council costs attending to the outstanding works and
confirming compliance have been recovered. An invoice will be raised in due course for these
costs.

5. Bond monies are non-interest bearing.
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Maintenance Bond

SCHEDULE

SUBDIVISION REFERENCE:

THE OWNER:

ADDRESS OF ACTIVITY:

DATE FOR COMPLETION:

DESCRIPTION OF WORK:

BOND VALUE: GL Code

THE OWNER described below for himself, his successors and assigns, hereby confirms and ratifies that
the conditions set out below are the conditions upon which he has lodged the said sum and hereby
covenants to complete the works listed in the schedule by the date specified therein.

Owner Signature Date

THE WAIMAKARIRI DISTRICT COUNCIL hereby acknowledges:

(@) Receipt of the cash refundable bond (Receipt No. )

(b) That such sum is to be held by it as a cash refundable bond for uncompleted subdivisional works

on the conditions set out below.

Council's Representative Signature Date
CONDITIONS

1. If the owner completes all the work listed in the Schedule below to the satisfaction of the Council by
the date specified, the sum shall be refunded to the Owner in full.

2. If the Owner does not complete all the said work by the said date the Council, on the Owner’s
behalf, may carry out or cause to be carried out the said work or such parts as shall not be
completed and may apply the said sum towards the cost of so doing. Any surplus after completion
by the Council shall be refunded to the Owner.

3. The Council shall not however, be obliged to carry out all or any of the said work and if it chooses to
do so the carrying out of such work shall be without prejudice to the Council’'s exercise of any other
rights remedies or powers which it may have against the Owner.

4. Bond monies will be refunded once Council costs attending to the outstanding works and confirming
compliance have been recovered. An invoice will be raised in due course for these costs.

5. Bond monies are non-interest bearing.
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3.1 INTRODUCTION

Waimakariri District Council (WDC) aims to achieve well-designed and constructed assets for its
ratepayers. Building and maintaining assets, regardless of whether they are created through the
subdivision and development of land or the capital works process, is a partnership of developers,
designers and contractors. Where quality principles are applied to both design and construction, real
benefits result.

Waimakariri District Council therefore requires the application of quality assurance for all physical works
that result in assets being transferred to the Council. Any designer, contractor or supplier wishing to
tender for capital works or any developer exercising a resource consent must implement this part of the
CoP.

Where the assets will be vested through subdivision, constructing assets in accordance with a Project
Quality System will be a condition of subdivision consent. The developer must demonstrate compliance
by providing and applying the project quality system, to substantiate the release of the subdivision
compliance certificate, known as the 224(c) certificate. Similarly a contractor engaging in capital works is
required to provide and apply a Contract Quality Plan during the contract period, which provides the
supporting structure for the quality system and allows the issue of a Practical Completion Certificate.

This Part provides a framework for a quality management system. It is based on the system developed by
Christchurch City Council, which has been benchmarked against best national practice. The quality
management system must ensure that all quality assurance issues relevant to a subdivisional land
development or a capital works project are effectively defined, managed and communicated to ensure that
all quality requirements are achieved.

200624077516 Waimakariri District Council
QP-C812 Quality Assurance
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3.2 PROJECT QUALITY SYSTEM
The project quality system consists of a document trail comprising:
e The Design Report, as described in clause 3.2.1;
e Records of all materials used, testing undertaken and inspections carried out.

These documents support the certificate trail, which establishes compliance with the Project Quality
System. The certificate trail includes:

e The Producer’s Statement — Design (QP-C812-AC, attached as Appendix C) which completes the
Design Report documentation;

e The Producer’s Statement — Construction (QP-C812-AD, attached as Appendix D);
e The 224(c) Certificate or Practical Completion Certificate.

The issue of the 224(c) Certificate or Practical Completion Certificate is therefore dependent on the
application of the Project Quality System and the provision of its related documentation.

Resource Consent
Application or Design
Brief for Capital Works

v

Desian R " Material
esign Repor .| Certificates, Testing
and Inspections
records
v * 224(c) Certificate
Producer’s Producer’s _or _
Statement — Design —> Statement — —> Practical Completion
Construction Certificate Capital Works
NZS 3910

Figure 3.1 Quality Assurance Flow Diagram

Provide details of how all the identified requirements were or will be planned, controlled (managed),
checked or inspected for compliance and the results recorded. Include provision for document control,
including review and approval of the quality systems.

3.2.1 Designh Report

A Design Report is a document summarising the design of a project in compliance with the
requirements of the CoP and the resource consent or project brief.

Submit a Design Report where required as a condition of consent in respect to a subdivisional
land development or where specified in the project brief. A Producer’s Statement (Design) shall
be submitted to the Council along with the Design Report, confirming that the design has been
completed to the requirements of the CoP and appropriate WDC and NZS standards.
Engineering acceptance is subject to presentation of this report.

The Design Report shall include details of the design and demonstrate that the design complies
with the CoP, the conditions of subdivision and all relevant standards. It shall also provide WDC
with a complete record of the design so that this can be referred to for future engineering design
and subdivisions relating to this subdivision/development as assets.

200624077516 Waimakariri District Council
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All models, calculations, specifications and plans shall be appended to the Design Report. The
report shall cover assumptions made, design standards, statements on deviations from standards,
and options considered. It shall also cover the planned methodologies for construction quality
assurance and site auditing, including testing, inspections, and certificates for materials confirming
compliance with standards.

Any subsequent amendments to the design, plans and specifications shall be submitted to
Council for approval.

3.2.2 Documentation
The following documentation may be required before the approval for works may be processed:

e Stormwater catchment plan and calculations showing catchments and drainage
reticulation design, secondary flow paths, minimum floor levels for lots adjacent to
flowpaths.

e Wastewater catchment plan and calculations if trunk or primary reticulation is proposed or
if requested by Council.

e  Existing drains: Where an existing private reticulation is proposed to be included as a
Council asset the condition of the reticulation may require verification. Verification can be
in the form of closed circuit television video inspection and/or pressure test.

e Road pavement design calculations.

e  Structural calculations.

e Geotechnical stability calculations.

e Testresults to support Roading, Structural or Geotechnical calculations

e Construction management plan outlining methods of dust, noise control etc.

e Health and safety plan: required for any work in Council Land. Must identify any potential
hazards and proposed measures of dealing with them.

e A copy of the Earthworks and Silt Control plan and also of any submitted to Environment
Canterbury as part of any other resource consent requirement.

e Any work intended to be undertaken on third party property must be clearly identified on
the plan, e.g. where material is borrowed or stockpiled.

e  Where open cut excavation is proposed on existing roads this work must be identified on
the plans. A Road Opening Permit shall be obtained from the WDC.

e Plans & Specifications.

e Any other resource consents required for the execution of the development.

3.2.3 Drawing and Plans
It is the developer’s responsibility both directly and through its appointed representative to ensure
that all physical construction work, whether carried out directly or by contractors or sub-
contractors, is at all times in accordance with the approved engineering plans. Any departure
from the requirements of the approved plans that may be necessary to meet particular
circumstances shall be referred to the Council for approval.
Upon completion of construction work, and prior to the acceptance tests, copies of ‘As-Built’ plans
and data recording information about the completed works shall be provided to WDC, as specified
below and in CoP Part 12: As-Builts. Separate plans shall be required for wastewater, stormwater
and water supply services. In addition to the plans, a practicing registered civil engineer or
registered surveyor shall provide certification stating that the As-Built plans are a true and
accurate record of all services.
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The following drawings shall be submitted to the Council where available and appropriate:

Locality plan: showing location of work in relation to existing roads and features to enable
the site to be easily located;

Staged development plan: where development is planned in stages then each stage shall
be accompanied by a plan showing how that particular stage relates to the development
as a whole and also to other stages. The physical execution of the works to be staged
shall align with that staging detailed in the resource consent application;

Site plans: showing horizontal alignment, kerbs, benchmark positions, setting out data, co-
ordinates etc;

General roading works plan (including the following):
0 Detailed plans with contours of intersections, cul-de-sac heads, parking bays

0  Long-section showing, at maximum 20m chainage intervals existing ground levels,
proposed final levels, cuts and fills, grades, vertical curve details, horizontal
curves and services

0  Cross sections and typical cross sections
Drainage, sewerage and water reticulation (including the following):
0 Separate plans showing the reticulation in relation to lot boundaries

0 Long sections of each drainage line with existing and final ground levels at
minimum 20m intervals, pipe sizes lengths and grades, manhole cover levels,
invert levels and depths

0  Any existing services shall be shown on cross sections and accurately located in
the field by potholing or other buried service location techniques shall be
highlighted

Energy (electrical) reticulation
Street lighting layout
Communications reticulation layout
Gas reticulation layout (if applicable)

Earthworks and silt control plan: separate plan showing final contours, areas of cutting
and filling together with depths relative to original ground level

Topographical survey plan: showing and identifying existing features, spot levels on
permanent features, invert levels, pipe and manhole materials, flow directions. The
survey must be oriented by reference to legal survey pegs and not merely boundary
fences or buildings

Detail drawings: standard and other detail drawings showing details of kerbs and/or
channels, pram crossings, paving and underchannel drains, stormwater inlet and outlet
structure details, manholes, junctions, ramped risers, sumps, pipe bedding

Structural drawings (if applicable)

Ducting plan: showing ducts for communications, energy, traffic-lights, water connections
etc

Road signs and markings plan, including street names
Pump station details (if applicable)

Landscape planting plan

Works to reserve areas

As-built plans: as required in CoP Part 12: As-Builts
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Any departure from the requirements of the approved plans that may be necessary to meet
particular circumstances shall be referred to the Council for approval.

Responsibility for providing the plans and associated data shall lie with the developer in the case
of land development, or with the contractor in the case of works constructed for the Council under
contract to the Council.

3.2.4 Submission of Application for Engineering Plan Approval
Upon works completion the certificate of design compliance that states that all works have been
designed in accordance with the appropriate standards and sound engineering practice should
accompany the application.
The Supervising Engineer/Surveyor shall submit a programme of inspection that should
demonstrate an adequate level of inspection will be undertaken.
The Council will check the Engineering Plans and Specifications for compliance with this
Engineering Code of Practice. The Council’'s approval of complying documents will be given in
writing.
If alterations are required the plans and documents will be returned with the request that updated
plans are amended. Minor amendments required will be endorsed on all copies of the plans.
Where the resource consent application includes a proposal plan for the proposed activity and a
resource consent is granted that is conditional on works being completed in accordance with the
approved plans then the Council will return a set of stamped approved plans and specifications to
the developer.
At all times during construction a copy of the stamped approved plans shall be kept on site,
together with a copy of the Resource Consent.
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3.3

3.31

3.3.2

MANAGEMENT RESPONSIBILITY

Developer’'s Representative

The Developer should appoint a single Developer’'s Representative who shall be responsible for
submitting information required for consent application, preparing and submitting engineering
plans, liaison with council, monitoring/supervising construction, certifying the ‘as-built’ information
and the works. The Developer’'s Representative shall be a Chartered Professional Engineer or
Registered Professional Surveyor.

The Earthworks and Land Stability investigation and completion reports shall be prepared by a
Chartered Professional Engineer experienced in geotechnical engineering.

The Developer’'s Representative should be available for a site meeting as required. The Council
will provide two (2) working days notice for any meeting it instigates except in the case of
emergencies in which case an immediate response may be required.

Engineering plans and specifications must adequately specify the works and materials. Approved
engineering plans are one of several requirements to be met before construction may commence.

Material Supply

Check materials purchased for the project that are significant in terms of achieving the contract
quality requirements. Confirm compliance with the specified requirements prior to incorporation in
the project. Note the verification of compliance either on the relevant checksheet or some other
appropriate record.

Checking for compliance should preferably be done on receipt of the materials. The “verification”
referred to can be recorded when completing the relevant checksheet. Attach any supporting
documentation to the checksheet, such as delivery dockets or supplier certificates of compliance,
which provide evidence of the type, grade, and class etc of material used.

Keep records of material tests that are traceable to defined sections of the work e.g. 7-day and
28-day concrete crushing strength test results, basecourse sand equivalent tests ex-supplier.
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34 SAFETY AND ENVIRONMENTAL MANAGEMENT
3.4.1 Health & Safety
A health and safety programme is mandatory for all contract quality plans submitted as part of a
capital works project. It is not a Council requirement of subdivision consents.
Operate a formal health and safety programme, which complies with the statutory requirements of
the Health and Safety in Employment Act 1992 and any subsequent revisions and associated
regulations. To the extent practical and permissible by law, health and safety policies and
procedures should be integrated into the engineer’s and contractor’s quality system.
The developer shall erect temporary fencing, in accordance with their approved Health and Safety
plan. This fencing must protect the general public, particularly children, from all danger areas
including dams and ponds. Danger signs approved by the Council shall be erected that warn
persons of the danger.
Should a situation arise whereby the safety of the public, public or private property or the
operation of any public facility is endangered, the Council may instruct the developer to stop work
or to carry out such remedial measures required to remove the danger. Any work so ordered shall
be at the expense of the developer.
3.4.2 Environmental Management
Environmental management is an integral part of project management and therefore will be most
efficiently operated within the framework of the project’s quality system.
Design the environmental management programme in full compliance with the Resource
Management Act. Specific activities that may require resource management consents include:
e Management of stockpile material.
e Management of disposal areas.
e The use of chemical sprays and fertiliser.
e Noise and dust nuisance.
e Prevention of fuel and oil spills including the actions taken if an oil spill occurs.
e  Control of silt, contaminants and stormwater runoff.
e The alteration of, or taking water from, waterways.
e  Work around protected trees.
e Redirection of groundwater.
This is by no means an exhaustive list. Consider (if not contractually required to) developing a
formal Environmental Effects Register. Also identify these matters in an assessment of
environmental effects, for applications for subdivision consent.
Operate a formal environmental management programme that complies with the statutory
requirements of the Resource Management Act 1991, any subsequent revisions and associated
Regulations and any other specific requirements set out in any applicable resource consent. To
the extent practical and permissible by law, integrate the programme into the quality system.
The Contract Quality Plan must identify all compliance issues relating to the Resource
Management Act 1991, including any conditions contained within the project related resource
consents.
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3.5

CONTROL AND INSPECTION OF THE WORK

The developer shall ensure that the quality requirements of the consent, CoP, design and relevant
standards are complied with.

Check, inspect and test the work and verify that it conforms to the specified requirements;
Record the results as documentary evidence of compliance.

3.5.1 Checking, Inspection, Testing and Recording
The documentation requirements associated with checking, inspection, testing and recording
need not be complex. The checksheets are useful in that they provide a breakdown of the checks
that should be performed and, when completed, serve as a record. They should be developed for
each work activity and should contain the quality requirements as reminders.
The construction checksheet should:

e Provide a checklist of the items to be inspected;

e Include the acceptance criteria;

e ldentify the personnel responsible for doing the inspection;

e Contain space for recording that compliance of the individual items has been attained,;

e Contain reference to further records generated by non-conformances;

e Provide for "signing-off" at the bottom of the sheet after a fully complying "final inspection”.
An audit or inspection and test schedule should provide a full listing of all audits, inspections and
tests of materials and completed works. It should clearly indicate ‘hold’ or ‘witness’ points and
include signing off by the contractor, the engineer and the Council where required.

Check, inspect and test to verify compliance during design and construction and on final
completion. Specify the methods, specification references, frequency, timing and responsibilities
for checking, inspection and testing in the Design Report. Wherever possible, measure
compliance against quantified acceptance criteria based on the CoP and/or specification
requirements. Document the results and retain as part of the quality records.

3.5.2 Inspection
The developer and his/her advisors are responsible for providing Council with a Certificate of
Construction.
These certifications must be provided for all engineering works associated with subdivision and
land development, in accordance with this document and the District Plan. The Certification must
be prepared by a chartered professional engineer or surveyor.
Commencement of stages shall not proceed until after the Engineer's inspections and approval of
the previous stage. Engineer's inspections are as follows:

e  After setting out and prior to commencement of work;

e Inspections of excavated material;

e Any unexpected subsoil conditions and obstructions;

e Base of trench to be inspected;

e Bedding prior to commencement of subgrade filling;

e Subgrade layer completion;

e  Sub-basecourse layer completion;

e Basecourse layer completion;
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e  Temporary surfacing;

e Preparation for application of final surfacing;

e  Completion of final surfacing;

e Completed pipelines, drainage structures, anchor blocks prior to backfilling;

e Witnessing sterilisation of water mains in accordance with Section 6 of the Waimakariri
District Council Hygiene Code of Practice for Work on Public Water Supplies;

e Inspection of finished lid levels on surface boxes, markings and reinstatement etc;

e For gravity lines, the lines are to be flooded, flushed and inspected by the Engineer with a
CCTV and a copy of the CCTV provided to Council on a DVD along with an inspection
record to NZ pipe inspection standard.

Council shall also be advised a minimum of 24 hours prior to the inspections required by this
clause, so that they may also carry out inspections.

A summary of the Quality Assurance records obtained throughout the works will also be submitted
when applying for Subdivision Compliance or Code Compliance. This will take the form of a
report prepared by an appropriately qualified professional. The report will summarise the Quality
Assurance Records and Standards achieved in all aspects of the project.

In addition, if Council is not satisfied with the standard of information provided, any or all Quality
Assurance records must be provided to Council with 24 hours upon receiving a written request to
do so by Council.
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3.6 PIPE RETICULATION — GENERAL

Refer also to CoP Part 5 Stormwater and Land Drainage, Part 6 Wastewater and Part 7 Water Supply.
The relevant requirements of those Parts shall be met.

3.6.1 Materials

Manufacturers of any pipes and fittings intended for use in the Waimakariri distribution system
must have a certified quality management system in place that complies with AS/NZS 1SO
9001:2000. This system must apply to all aspects of the manufacturing processes, including
product handling, administration and stock control.

The Council requires the right to verify that any and all contracted and subcontracted products
conform to the specified requirements. Full product identification and traceability is required.
Protection of the quality of the pipe and fittings includes transportation and off-loading at the
delivery point. Full quality records, as per the manufacturer’'s Quality Assurance manual, must be
available on request for evaluation by the Council and be kept for a minimum period of 10 years.

The Council reserves the right to require full details of the manufacturer's means for
demonstrating compliance. Irrespective of the means of demonstrating compliance and the
suppliers and manufacturer’s quality assurance systems, responsibility remains with the
developer to ensure the installation of products that conform with the requirements of the CoP and
the appropriate standards. The Council may arrange for independent testing to be carried out on
randomly selected samples or assembled joints.

Positive verification inspections or testing results obtained by the Council shall not limit the
supplier’s responsibility to provide an acceptable product, nor shall it preclude subsequent claims
made under warranty due to manufacturing defects, faulty design, formulation, or processing.

3.6.2 Tolerances

Horizontal tolerances shall be as follows:

e Manholes and other drainage structures shall be within 150 mm of the position indicated
on the plan.

e Pipelines shall be within 200 mm of the position indicated on the plan.

e Pipelines shall not extend into the internal wall of drainage structures more than 10 mm for
pipes not entering at invert level

e For the pipeline entering and exiting the manhole at invert level the maximum tolerances
are as shown in Table 3.1:

Table 3.1 Horizontal tolerances for pipeline/manhole joins

Pipe Diameter Maximum Distance from Internal Manhole Wall
D <675 mm 50 mm
D <1050 mm 150 mm
D 21050 mm 250 mm
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Vertical Tolerances shall be as follows:
e  Sump shall be within 5 mm of the sump frame in the correct location.

e Manhole invert levels are to be within 5 mm of the design level.

e Pipelines are to be laid to grade such that no pipe shall be more than 15 mm out of grade
and adjoining pipes shall not vary in error by more than 5 mm from the adjacent pipe.

e Manhole cover levels shall be within 15 mm to adjacent surface for grass surfaces and 5
mm for concrete and seal surfaces.

3.6.3 General Testing
Before new reticulation is connected to the existing public system it shall be inspected and tested
by the developer in the presence of the Council’s representative. All testing shall be carried out
as required in this document. All costs and arrangements shall be borne by the developer. The
developer shall provide the Council a minimum of two working days notice that a test inspection is
required.
The Council does not normally test materials or products. Plan and specification approval is not
evidence that the Council has approved the material or product. The Council may require
verification that a material or product is tested for conformance, quality or adequacy.
The developer shall supply all necessary testing apparatus. The developer shall also provide all
appropriate Health and Safety equipment including gas monitors, harnesses, etc.
3.6.4 Acceptance Testing
Acceptance testing shall not be commenced before:
e The developer’'s representative shall have certified and supplied the Council with ‘As Built’
drawings of the work to be tested
e The Contractor’s written testing methodology and all equipment, including backflow
prevention equipment (if needed), pressure test rig, makeup volume measurement, etc)
have been approved
e Suitable means for filling and flushing are in place
e The pipeline to be tested has been completed and backfilled, and is in conformity with the
specification
e Any permanent or temporary concrete thrust blocks have been poured and have attained
sufficient compressive strength to resist test thrusts
e End caps (that allow for filling and bleeding of air) and any temporary anchors are in place
and are adequately braced to resist test thrusts
e Air has been purged from the pipeline
e Air valves are installed and their isolating valves are open
e For potable water mains, sterilisation shall have been completed in accordance with
Section 6 of the Waimakariri District Council Hygiene Code of Practice for Work on Public
Water Supplies;
e Arrangements have been made for the safe disposal of water flushed from the pipeline,
including any consent to discharge if necessary
e Suitably qualified personnel are on site to carry out and oversee the testing
e Appropriate and approved record sheets are available for recording all aspects of the
testing procedure
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3.6.5 Personnel Qualifications
The testing of all pipelines shall be carried out and supervised by acceptably qualified or
accredited personnel.
Qualified or accredited personnel shall show competence and knowledge of the relevant testing
methods and procedures, and:
e Hold appropriate qualifications issued by a registered training organisation; or
e Have attended a relevant training course, and received accreditation relating to the work
being undertaken.
Refer to Section 7 — Water Supply, and the Waimakariri District Council Hygiene Code of Practice
for Work on Public Water Supplies for Water Supply specific qualifications.
3.6.6 Filling the Pipeline
The Contractor shall be responsible for arranging for a suitable supply of clean water for testing
(i.e. water containing no sediment or floating material). Waimakariri District Council will make
water available for filling pipes (subject to any prevailing water restrictions) at no cost to the
Contractor for testing using one of the two methods outlined below:

e From a dedicated fire hydrant to fill a water tanker. Refer to Council’'s ‘Tanker Filling
Points’ on the Council's website for permit process and approved locations. The
Contractor shall be responsible for all costs associated with transporting the water to the
pipe section under test. Refer also Section 4.8 of the Waimakariri District Council
Hygiene Code of Practice for Work on Public Water Supplies for tanker requirements, if
pipe being tested is a potable water main, or;

e From an available hydrant close to the worksite, in accordance with Section 5.1 and 6 of
the Waimakariri District Council Hygiene Code of Practice for Work on Public Water
Supplies. Specific Council approval shall be obtained to use a hydrant for this method.

Water may be drawn from the reticulation at a maximum rate of 10 litres per second, in
accordance with the following conditions:
e Preferably fill from the low end and ensure that air valves and venting points are open and
operating to optimise air removal
e Making sure that the filling or flushing operations do not cause an unacceptable pressure
drop in the reticulated water supply. Should the Contractor’s filling operations cause a
disruption to any water supply by exceeding the approved rate of flow, permission to take
water will be withdrawn and an alternative water source found at the Contractor’s
expense.
e Repairing any leaks or making good any defects that are revealed
e Allowing the pipeline to “soak” for a period of at least 4 hours at a pressure of 20+10
metres head to allow the temperature to stabilise and any time dependent movement to
take place
3.6.7 Test Lengths
Pipeline tests shall be split into three separate sections:
Lengths of shorter sections of pipe shall be tested during construction: The length of these test
sections will be influenced by a number of factors:
e The availability of water,
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3.6.8

3.6.9

3.6.10

e The Contractor’s confidence in the pipe installation and
e The level of acceptable risk related to location of possible leaks.

Test lengths should not normally exceed 1,000 metres in length; however permission to test
longer lengths will be given favourable consideration. The test shall be to the system test
pressure.

Pipelines shall be tested before and after connection at each end: These tests may only be
possible on completion of work done under separate contracts. The Contractor shall allow for a
return to the site once works have been completed to finish testing requirements. This test shall
be undertaken at the connection into the pump station, and shall be to the system test pressure.

The entire length of pipeline shall be tested, once completed: The Contractor shall allow in his
timetable and pricing for a return to site once the STP upgrade works have been completed to
finish the testing requirements. This test shall be at the pumpstation working pressure (i.e. less
than the system test pressure). Its purpose is to ensure there are no pipeline leaks.

The Contractor shall leave in position any flanges and blanking off materials required to complete
testing of the pipeline.

Manholes — Rainfall Simulation Test

All manholes shall be subjected to the Manhole Rainfall Simulation Test and passed where
required by the Engineer.

A moat 300 mm below the riser-lid joint shall be dug around each manhole. The moat and lid will
then be flooded to just below the top of cast iron frame, and the water level maintained for 10
minutes.

The manhole will be deemed to have failed upon water intrusion at the time of test, or at any time
prior to the end of the maintenance period.

Joints — Coating Of Joints (Concrete Lined Steel Pipes Only)

After initial pressure testing, the exposed exterior metal at the joint shall be thoroughly cleaned,
dried and then coated with a continuous coating of "Denso" paste (or equivalent approved by the
Engineer) at the rate of 500 grams to every 2.5 square metres. After the application of "Denso"
paste the joint shall be wrapped with 100 mm wide "Denso" tape so that the tape laps the coal-tar
coating of the pipe by 25 mm and so that laps in the "Denso" tape itself are at least 25 mm wide.

Failure of Test

In the event of an unsatisfactory test result, the source of failure shall be determined and repaired
at the developer's expense and the system retested. Even if testing procedures produce a
satisfactory result, any visible leaks that are discovered shall be rectified and re-tested.

Failure to allow adequate “soak” time or if there is a significant amount of entrapped air in the
pipeline may result in an inconclusive test or a marginal failure. In such a case, the test period
may be extended for a further one to two hours, as may be agreed between the Contractor and
the Engineer.

If a PE pipeline test fails, the pipeline must be rested at a pressure of no more than 20m head for
a period of at least 4 hours before repeating the test procedure. In the event of a dispute over test
results, testing by an approved volumetric reference method will be allowed.
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3.6.11 Reporting

A complete record of all details of the test shall be made. This record shall include the following:

Full details of the pipeline tested (including details of pipe material, diameter and pressure
class, pressure rating, manufacturers identification, jointing system, pipeline profile
showing changes in pipe material or pressure class as well as the location of valves and
fittings, and the exact extent of test sections)

Failure of any thrust block, pipe, fitting or other component
Any visible leakage detected and repaired

A detailed record of the pressure in the pipeline at appropriate time intervals. This may be
from a pressure data-logger or by manually recording times and pressure readings at
appropriate intervals

Whether the pipeline passed or failed the test

The signatures of the representatives of the Contractor and Engineer who witnessed the
test.
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3.7 PIPE TESTING — GRAVITY

Before being approved all non-pressure wastewater pipelines shall have passed the air test outlined
below, and any other tests required by WDC.

Gravity pipe air tests shall only be permitted when approved by the Engineer and all equipment used for
air testing shall be subject to acceptance by the Engineer.

The section of pipe to be air tested should be flushed and cleaned to clear the pipe and wet the internal
surface. The line shall be isolated with suitable plugs and one plug should have an inlet valve for
connection to a source of air under pressure. Connect the air hose to the inlet tap and a portable air
control source.

The air equipment should consist of necessary valves and pressure gauges to control the rate at which air
flows into the test section and to enable monitoring of the air pressure within the test section. Also the
testing apparatus should be equipped with a pressure relief device to prevent the possibility of loading the
test section with the full capacity of the compressor.

3.7.1 Low-Pressure Air Test

This method should not be used for test lengths greater than 250m or where DN > 450mm.
Where larger pipes are used, the designer shall be required to submit a specific testing
methodology which may involve a different type of test.

The procedure for low-pressure air testing of large diameter pipelines is potentially hazardous
because of the very large forces to be resisted by temporary plugs or bulkheads and the serious
consequences of accidental bulkhead blowout. It is recommended that a relief valve with a 50kPa
maximum setting be installed on all pressurising equipment.

For the testing process and conditions of acceptance, see NZS 2566.2:2002, Appendix N2.

3.7.2 Infiltration Testing

In addition to the air test, upon completion of any section of the work, the line shall be tested for
infiltration if required by the Engineer.

For the testing process and conditions of acceptance, see NZS 2566.2:2002, Appendix N5.

200624077516 Waimakariri District Council
QP-C812 Quality Assurance



QP-C812
Issue: 2
Date: 07/07/20

ENGINEERING CODE OF PRACTICE Page 18 of 32

Part 3: Quality Assurance

3.8

3.8.1

3.8.2

PIPE TESTING — PRESSURE

No test will be carried out on pressure pipelines until the whole of the layout and workmanship
conforms to requirements. The test section shall then be pumped up to the pressure specified
below by means of a force pump; the pump delivery being connected to any convenient and
approved tapping on the main.

The pipeline may be tested as a whole or, if necessary, subdivided into test sections that satisfy
the following requirements:
e The maximum allowable pressure on the lowest rated component in the test section is not
exceeded

e A pressure of at least the pipeline’s maximum designed operating pressure (including an
allowance for pressure surges) is achieved at the highest point of each test section

o Sufficient suitable water is available for the test and there are appropriate arrangements in
place for the disposal of the test water

e The elevation difference between the lowest and highest parts of the test section is
minimised.

The pipeline shall be filled at an approved rate, in accordance with the following conditions:

e Preferably fill from the low end and ensure that air valves and venting points are open and
operating

e A polyurethane foam swab may be run along with the filling water to assist with debris and
air removal

e Where the test water is derived from a potable water supply, the filling or flushing
operations shall not cause an unacceptable pressure drop in the reticulation.

Pressure testing shall not take place until thrust blocks have cured sufficiently to resist forces
generated by the test pressures. Where possible and practical, fittings and bolted flanges shall be
left exposed during the test.

The System Test Pressure (STP) shall be set so that the pipeline is subjected to a pressure that is
in excess of the maximum pressure that will be encountered during the pipeline’s operational
lifetime. Unless otherwise required by the Council, the STP shall be equal to the rating pressure
of the lowest rated pipe or component installed.

The pressure shall be monitored at the lowest part of the pipeline, or if that is not possible at some
other convenient point, and the test pressure adjusted to achieve the system test pressure at the
lowest part of the section under test. Pressurising of the pipeline above the “soak” pressure shall
not begin until the Engineer is on site to witness the test.

Constant Pressure (Water Loss) Method — Pipes with DN < 150mm

This test is acceptable for all pipelines with a nominal diameter of 150mm or less. The test
pressure shall be set to the pipe rated pressure.

For the testing process and conditions of acceptance, see NZS 2566.2:2002, Appendix M8.

Constant Pressure (Water Loss) Method — PVC, ductile iron and steel

This test is acceptable for PVC, DI and steel pipelines. It shall be used for water mains with a
diameter of 200mm diameter or greater, and for all wastewater rising mains. The Contractor shall
include the method and means of measuring the make-up water volume in the test methodology
provided before testing commences.

200624077516 Waimakariri District Council

QP-C812 Quality Assurance



QP-C812
Issue: 2
Date: 07/07/20

ENGINEERING CODE OF PRACTICE Page 19 of 32

Part 3: Quality Assurance

3.8.3

3.8.4

3.8.5

3.8.6

For the testing process and conditions of acceptance, see NZS 2566.2:2002, Appendix M4.

Pressure Rebound Method — PE

Polyethylene pipelines require a different testing procedure to account for the visco-elastic
behaviour of PE.

Note that the evaluation of this test requires the volume of entrapped air to be minimised. Failure
to achieve adequate venting of the pipe may result in inconclusive test results and significant
delays. The results of the main test can only be judged if the remaining volume of air in the test
section is sufficiently low. This test may not be suitable for critical pipes or pipes with a nominal
diameter greater than 315mm.

For the testing process and conditions of acceptance, see NZS 2566.2:2002, Appendix M7.

Constant Pressure Test (Water Loss Method) — PE pipes

This test is acceptable for PE pipelines, and should be used in place of the Pressure Rebound
Method (see clause 3.8.3) for critical pipes or pipes with a diameter greater then 315mm. The
Contractor shall include the method and means of measuring the make-up water volume in the
test methodology provided before testing commences.

For the testing process and conditions of acceptance, see NZS 2566.2:2002, Appendix M5.

Pressure Gauge Requirements

The pressure gauge to be used shall be accurate and readable to within 5kPa. The pressure
range of the gauge shall be such that the test pressure falls within the range 50 - 90% of the full-
scale range of the gauge.

The main gauge shall have been calibrated within the last 6 months and shall have a minimum
dial diameter of 200mm (preferably 150mm) or be a digital gauge. A “test” pressure gauge (either
digital or analogue) with an accuracy of better than £0.5% of full scale and pressure range as
above is preferred for the main gauge.

For testing on wastewater rising mains and on water mains of 200mm diameter and greater, the
Contractor shall arrange for a waterworks data-logger and calibrated pressure transducer with a
maximum pressure range 20 bar to be connected to the test section of pipeline throughout the
duration of the test, from initial filling to the final release of the pressure. Failure to deliver a full
electronic record of the test may result in a re-test being necessary. The Contractor shall be
responsible for ensuring that the pressure gauge and data-logger register the pressure within 5%
of each other.

The Contractor shall submit details of the proposed test rig including the gauge, data-logger etc to
the Engineer for approval, prior to commencing the test.

Inadequate equipment shall not be permitted.

Additional or Failed Pressure Tests

The cost for the Engineer to attend pressure tests that fail shall be deducted from any payment
due to the Contractor. The amount to be deducted shall be the greater of $400 plus GST or the
actual costs for the Engineer’s time, transport and on-costs resulting from witnessing the failed
test/s.

If the Contractor elects to use more than the scheduled (or agreed) number of pressure tests, the
cost to the Contractor for each additional test shall be as described above.
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3.8.7 Completion of the Test

After testing, release the test pressure slowly and if necessary, open air valves and drain points to
drain the line.
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3.9

PUMP STATIONS

Refer also to CoP Part 5 Stormwater and Land Drainage, Part 6 Wastewater and Part 7 Water Supply.
The relevant requirements of those sections shall be met.

Testing and commissioning shall be thorough and rigorous. The pump station shall be operated beyond
the range it will experience in operation and throughout its life.

3.9.1

3.9.2

Testing

The Contractor shall give two days notice in writing to WDC of the date after which the workers
are ready to carry out any tests required.

All test instruments and other testing facilities shall be provided by the Contractor within his tender
price. Should the Engineer have any doubt as to the accuracy of a measuring device, he reserves
the right to instruct the Contractor to have the instrument recalibrated at no extra cost.
Nevertheless, if the recalibration was in fact not necessary, the cost shall be borne by the
Principal.

All testing shall be carried out in strict accordance with NZCEP 11:1993.

A thorough test schedule shall be prepared and copies of all test results, as required by NZCEP
11:1993 and AS/NZS 3017:2001, shall be appended to the Certificate of Compliance (COC) and
shall be executed by an independent registered Electrical Inspector.

Commissioning

As a follow on from testing, the Contractor shall allow for a full re-commissioning of the
switchboard, associated existing pumps, soft starters, control, alarms, and measurement/
instrumentation and telemetry systems and commissioning of the new pump, filter and extract fan.
Included with this requirement is the re-commissioning of the standby generator on the new
switchboard and interconnections. Full operational checks and pump running shall be carried out
on the Standby Power generator supply.

A fully scheduled pre-commissioning and commissioning program shall be submitted to WDC.
This shall include, but not necessarily be limited to, defining all activities to be undertaken after the
testing is completed. Such pre-commissioning checks and commissioning shall allow for co-
ordination with the WDC operational staff and their input. Commissioning in this regard is the
confirming of operational safety and reliability only after all non-livened tests have been
completed.

Full written records of all operational set points, readings of all dials, instrument digital displays for
the whole range of operational equipment, alarm indications etc, shall be taken at the time, on
site, and presented in a tabulated and written/typed form to WDC.

The relevant Asset Manager or a representative shall be present for the pump station
commissioning. Following commissioning two copies of the pump station manual and keys shall
be submitted to the relevant Asset Manager.
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Commissioning shall include the following items, which shall be fully documented and submitted
to WDC for insertion on the pump station file:

Ensuring all electrical circuits are operating as expected
Calibration by operating hydrants during a low flow period
Simulate cavitation cut-out for each pump separately
Check manual override operates

Check a minimum of three flow and pressures readings to ensure compliance with pump
operating curve

Check pumps supply adequate flow/pressure to meet level of service in highest point of
zone

Check minimum run time

Simulate flows to ensure that the pumps station control schematic is met.

Confirm that water hammer does not occur and that the check valves operate quietly
Forced water hammer test
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3.10 WATER QUALITY TESTING
Refer also to CoP Part 7: Water Supply. The relevant requirements of that Part shall be met.

All proposed water supplies shall be sampled and tested to ensure the health and well-being of
consumers. Sampling and testing of the proposed water supply for both bacteriological and chemical
quality shall be carried out in accordance with "Drinking Water Standards for New Zealand 2005" by a
laboratory that is IANZ registered or independently accredited by a recognised authority approved by the
Council.

Samples from the water source shall be taken either by:
e The laboratory carrying out the analysis, or

e Other agencies approved by the Waimakariri District Council.

Refer also to QP-C816-AC Chemical Quality of Potable Water.
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3.11 ROAD TESTING
The relevant requirements of CoP Part 8: Roading shall be met. Refer also to CCC CSS Part 6 — Roads.

Subgrade and pavement testing shall accord with the appropriate tests and sample rates from NZS 4402:
1986/1988 and the methods given below:

e Benkelman Beam test;

e Clegg Hammer Impact Value test;

e Density & Voids (Nuclear Densometer) test;

e CBR (Scalar Penetrometer) test Victoria County Roads method,;
e Undrained Shear Strength test;

e Any other approved method, as agreed with the Council.

The Council may approve other standards and alternative test methods.

The developer shall provide the Council with 48hrs minimum notification of any proposed test, and 24hrs
minimum notification that a pre-seal inspection is required. A sealed surface that has not been approved
by inspection will not be approved. The developer shall submit for approval the binder composition and
application rate prior to chipsealing.

The developer shall supply sufficient information to confirm all other performance criteria have been
achieved. Laboratory results shall be forwarded to the Council as soon as they become available.

The developer shall be responsible for remedial works required to any failed section.

The finished surface shall not hold water at Practical Completion, during the defects liability period and at
the issue of the Defects Liability Certificate. Channels with a design gradient of 1 in 500 or steeper shall
not pond water.

3.11.1 Level Tolerances

Level tolerances shall be as follows:

e Sealed surfaces shall be reasonably smooth and even, having no ridges or depressions,
shall finish flush with but in no case more than 3mm above the adjacent surface and no
area shall hold water.

e Unsealed surfaces shall be within £15mm of the surrounding ground

e Grassed surface shall be within £15mm of surrounding ground.

e Kerb & channel shall be within £5mm of design level and location
The gap under a 3m straight-edge placed longitudinally shall not exceed 5mm with a cumulative
total of all visible gaps of not more than 20mm and the gap under a 1m straight-edge placed

transversely shall not exceed 5mm with a cumulative total of all visible gaps of not more than
10mm, except where design or material considerations dictate otherwise.

The finished carriageway shape shall be consistently convex across the constructed width, unless
otherwise specified. All tie-ins to existing carriageways or concrete kerbs shall be flush.

The line of the kerb shall be straight between tangent points and shall sweep around curves
without kinks, flats, or angles in a smooth arc.

The difference in level between adjacent paving blocks shall not exceed 2mm. The joint widths
shall be between 2mm and 5mm with an average over the entire pavement of 3mm.
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3.11.2 NAASRA Testing

The finished surface shall give a smooth ride with average and maximum NAASRA roughness
counts as specified in Table 3.2

Table 3.2 NAASRA Roughness Counts

. Average Maximum
SUTREH) (mm/km) (mm/km)

All new asphaltic concrete and open graded porous asphalt surfaces 55 75
Asphaltic concrete and open graded porous asphalt overlays and shape 65 90
corrections
Chipseal through streets with 10,000-20,000+ vehicles per day (RAMM 60 80
Pavement Use T6 and T7)
Chipseal through streets with 2,000-9,999 vehicles per day (RAMM 65 85
Pavement Use T4 and T5)
Chipseal through streets, culs-de-sac and rights of way with 0-1,999 70 90
vehicles per day (RAMM Pavement Use T1-T3)

The developer shall undertake NAASRA testing on the carriageway where specified. The average
and maximum readings shall exclude values affected by intersecting streets, platforms and road
humps. The Defects Liability Certificate will not be issued until a complying NAASRA test is
received.

3.11.3 Benkelman Beam Testing

Benkelman Beam testing is specified in the TNZ T/1 document, which sets out equipment and test
method requirements. Acceptable results shall be as specified in Table 3.3.

Table 3.3 Benkelman Beam — Acceptable Values

Traffic Loadings 95% of readings Maximum
(heavy vehicles/day) (mm) (mm)
>500 <1.2 1.5
100-499 <1.6 2.0
<99 <2.0 25

Beam testing shall commence with a test 5m beyond the extent of work, then at 15m intervals for
projects greater than 100m in length, or 10m intervals for projects less than 100m. In each case
the final reading shall also be beyond the end of the work. The readings beyond the work should
not form part of the calculation, as they are required for asset research purposes only.

No more than 5% of the tests may exceed the maximum design deflection for that category. No
single result shall exceed the maximum by more than 50% for that category.

3.11.4 Clegg Hammer Testing

Compaction may be measured by Clegg hammer or other approved impact device. These devices
shall be calibrated at 12-month intervals. At no point on the finished surface shall the Clegg
Impact Value (CIV) be less that that specified in Table 3.4, and the testing shall be carried out at a
minimum rate of 1 test per 1000m? for subbase, and 1 test per 200m? for metalcourse.
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Table 3.4 Clegg Hammer — Acceptable Values
Material Minimum CIV
Subgrade 10
Metalcourse — Footpath & Residential Vehicle Crossings 25
Metalcourse — Commercial Vehicle Crossing & Carriageway 35

3.11.5

Nuclear Densometer Testing

The density of metalcourse under kerb & channel shall be measured by Nuclear Densometer.
NZS4402 sets out equipment and test method requirements. .

Individual readings with the nuclear densometer in the backscatter mode shall be at completely
random locations and at not greater than 10m longitudinal intervals for shoulder work, or not
greater than 5m intervals for trenching work. Testing shall be carried out at a minimum rate of 1
test per 2000m? for subgrade, and 1 test per 100m? for metalcourse

Table 3.5 Nuclear Densometer — Acceptable Values

3.11.6

3.11.7

3.11.8

Material Minimum Voids Average Voids Maximum Voids
Subgrade 12% - 18%
Metalcourse - < 8% 10%

Moisture content test shall be as per NZS 4402 within 2% of Optimum Moisture Content

No more than 5% of the tests may exceed the maximum or minimum voids percentage for that
category. No single result shall exceed the maximum or minimum by more than 50% for that
category.

Scale Penetrometer

CBR results shall be equal to or greater than 7. Testing shall be carried out at a minimum
frequency of 1 test per 2000m2.

To convert penetrometer readings to CBR values, when confirming pavement designs, use Figure
5.2 “Correlation of Dynamic Cone Penetration and CBR” from Austroads Pavement Design 2004.

For irregular unsuitable foundation areas up to 50m? the developer shall remove the unsuitable
material to meet the design requirements. The Council shall be advised as soon as practicable
and provided with the following information: area and depth excavated and marked on the plan;
CBR and description of the unsuitable material; CBR and description of material at base of
unsuitable material excavation.

Undrained Shear Strength

Undrained shear strength shall be measured by hand-held vane. Testing shall be in accordance
with BS 1377:1990, as adopted by TELARC, or with NZS 4402.

The average result shall be at least 150kPa, and the minimum for any single test shall be 80kPa.

The testing shall be done at a minimum frequency of 1 test be 2000m?2,

Core Testing

Where asphaltic concrete is laid on carriageways, core samples shall be a fair representation of
the paved area. All core results shall be returned to the Council. Core samples shall be 100mm in
diameter.
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3.11.9

Where required, the developer shall take core samples from the kerb. The cores shall be greater
than 90mm in diameter and shall be tested for compressive strength by an approved laboratory.
The cores shall be clearly marked to identify the contract site and core location. The coring and
testing shall be in accordance with NZS 3109 “Concrete construction”.

For machine laid kerb and channel each core shall be assumed to represent the truckload of
concrete for that pour.

Chipseal Texture (Sand Circle) Test

Finished first-coat surfaces shall be of uniform texture and appearance and shall meet the sand
circle test limits specified below at the end of the defects liability period. Tests to TNZ T/3 shall be
carried out at the frequency of not less than one per 30m lane length with a minimum of three
sand circles to be carried out on any treated area.

Table 3.6 Sand Circle Testing — Acceptable Values

Surface Type (chip grade) Sand Circle Maximum Diameter
3(8.5-10) 150
4 160
5 170
6 185
4/6 165
3/5 165

3.11.10 Slurry Sealing

Prior to commencing the works, a test section at least 20m long and 2m wide shall be placed at
the developer’s cost away from the site and using the proposed materials.

The slurry seal shall be placed and rolled in accordance with CCC CSS Part 6, and shall be
checked for laid depth, consistency and break time. An approved laboratory shall carry out tests to
determine the asphalt content and aggregate gradation. If the observations and tests indicate that
the slurry seal test section does not conform to the specification, the necessary adjustments shall
be made and additional test sections shall be constructed for conformance to the specification.

The Contractor shall supply recently achieved wet track abrasion and loaded wheel abrasion loss
tests carried out in accordance with ASTM D3910 ‘Standard practices for design, testing and
construction of slurry seal’ for the proposed slurry mixes at least one week prior to commencing
the contract works.

The Contractor shall test a minimum of one sample of slurry seal each day that slurry is laid. The
sample shall be taken from the discharge chute and tested to determine asphalt cement content,
moisture content and aggregate grading. Testing shall be by an approved laboratory and the
results shall be submitted to the Engineer the next working day.

The cured slurry shall have a homogeneous appearance, with no efflorescence, scars, streaks or
uneven joints and shall adhere firmly to the surface. The final compacted depth of Type | slurry
shall be 3.5mm +1mm, -Omm. The final compacted depth of Type Il slurry shall be 5.5mm £1mm.

Abrasion or loss of the slurry surface due to the effects of normal use and environmental
conditions shall not reveal more than 0.5m? of the underlying surface of the area being slurried
within the defects liability period.
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3.12 UTILITIES TESTING

Inspection and testing shall be carried out on all new reticulation and switchgear in the presence of a
representative of the utility service provider prior to its connection to existing utility, in accordance with the
requirements of that provider.

The developer shall provide evidence to the Council that the supply and reticulation meets the
requirements of the utility service provider and of the Electricity Act 1992.

The developer shall ensure that all tests are documented, identifying the tested equipment and the
personnel involved. Test sheets shall be transmitted to the utility service provider for approval and copied
to the Council.

The developer shall arrange for the utility service provider to forward certification to the Council.
Certification shall verify that:

e The reticulation meets the requirements of this Code.
e Reticulation is physically available to the main body of each lot within the completed development.

e The utility service provider/s have received and approved satisfactory As-Built drawings from the
developer.
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3.13 NON-CONFORMANCE & QUALITY IMPROVEMENT

3.13.1 Conditions Auditing

The Council will audit compliance with the conditions of consent. Auditing will involve both site
inspections and checking of associated documentation to the extent necessary to ensure the work
is completed in accordance with the approved plans and specifications, and to the Council’s
standards. The Council will undertake auditing inspections and checking of resource consent
conditions as part of the Council’s fixed fees for subdivision resource consents or otherwise a fee
based on the officer's concerned current hourly charge out rates together with current vehicle
running costs/kilometre.

The developer shall notify the Council that audit inspections are required giving at least one
working day notice. The minimum level of inspection will be as given in Table 3.7.

Table 3.7 Inspection Requirements

Type of Works Level of Inspection

Roading Following shaping of roading and footpath subgrade prior to placement
of sub-base material

Following metalling up, prior to pouring of kerb and channel

Following compaction of base course prior to final surfacing. This
surface is to be tested with a Benkelman Beam, or other approved
method, and the results submitted to Council for approval

Trenching/Road Opening Prior to backfilling of service trenches

Services Testing of water, sewer and stormwater mains and laterals

Disinfection of water mains

Water Following completion of required works
Sewer Following completion of required works
Stormwater/Land Following completion of required works
Drainage

Footpaths Prior to pouring concrete

Vehicle crossings / On completion of excavation to subgrade

Entrances / Rights of Way

Following compaction of base course prior to final surfacing

Where additional inspections are required because of faulty workmanship or work not being ready
contrary to the receipt of a notification, such inspections will be carried out for an additional fee,
for the additional hours required and distance travelled.

3.13.2 Control of Non-conforming Work

It is inevitable that, even with excellent practices and controls, some degree of defective
workmanship or material will occur. When it does, it is important that it is properly handled to
ensure that the defects are rectified in the appropriate way.

A non-conformance should be considered an opportunity for improvement, rather than to
apportion blame. By adopting this philosophy, identifying a non-conformance provides an
opportunity to learn from the mistake and (more importantly) prevent it happening again.
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Note that there is a clear differentiation between what should be considered a “routine
construction issue” or a “routine design step” and a non-conformance. Ensure this is understood
by and communicated to all staff. A construction issue, such as soft sub-soils, is often identified
(and reasonably expected) during a project and does not therefore necessitate the raising of a
Non-Conformance Report, unless procedures have not been followed. The inability to achieve the
minimum grade on a sewer design is a non-conformance and must be reported, as is the inability
to achieve a passing Benkelman Beam test or infiltration test.

A non-conformance exists, and therefore a report should be raised, in all instances where a defect
in the work or design occurs that indicates that the required standard or key achievement criteria
prescribed in the Design Report, Contract Quality Plan or Engineer’s Report has not been met,
e.g. failure to achieve compaction results, pre-seal inspection etc. For this process to be
successful it must be handled in a positive and constructive manner, without unnecessary
recrimination.

Any non-conforming work that is subject to follow-on work by other parties must be clearly
denoted as such to alert the other parties to its non-conforming status.

The designer must have a procedure to ensure that design work that does not conform to the
specified requirements is either:

e Redesigned to meet the specified requirements; or
e Accepted by concession from the Council.

Record all non-conforming work on the relevant design record and/or the relevant design
checksheet.

The contractor/engineer must have a procedure to ensure that construction work that does not
conform to the specified requirements is either:

e Reworked to meet the specified requirements;

e Accepted with or without repair by concession from the Council;
e Regraded for alternative use;

e Rejected and replaced.

Record all non-conforming work on the relevant construction checksheet.
If the construction non-conformance is significant in that it either:

e Results in the need for written concession;

e Results in delay or interference to the work or to other parties;

e Indicates that the fault has occurred due to the use of incorrect work practices and/or
failure of materials and could have been prevented,;

e Occurs sufficiently frequently as to indicate a problem in training or procedures,
e Produce a Non-Conformance Report (NCR) and send to the Council.

The report and supporting documentation must clearly indicate the action to be taken to rectify the
fault, the timeframe and responsibilities. It must be authorised by the engineer.

In cases involving concessions, the engineer and the Council must approve the proposed
rectification (the corrective action) of the non-conforming work in writing and prior to
implementation.
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3.13.3

3.13.4

3.13.5

Defects

Council’'s receipt and acceptance of ‘As Built' plans does not absolve the Developer of any
responsibility for accuracy. In the event of any service connection not being located where shown
on the ‘as built’ plan the Council will verify the ‘as built’ information with the consultant and give
the consultant 48 hours to rectify the situation. If no action has been taken within 48 hours the
Council will arrange for another connection to be installed and charge the consultant accordingly.

After prior agreement, the Council will accept new reticulation that connects to Council's
infrastructure. The Council will then operate and maintain that reticulation. However, the
developer remains financially responsible for any hidden defects and defects bonded for and
covered by the Construction Completion Certificate.

Maintenance

The developer shall be responsible for maintenance of any services or infrastructure to be
adopted by the Council a period of six months following the date of issue of the Engineering
Release Certificate. A bond equal to 5% of the construction works shall be lodged with Council
for the same period.

Maintenance shall include appropriate and regular mowing of grass and watering of all plants and
trees together with the replacement of any perished specimens.

The Council, upon request from the developer, will issue formal notification that the maintenance
period has expired, the works are satisfactory and that the bond will be released. This notification
will be followed by the release of the maintenance bond. This notification will not be released until
maintenance matters and defects have been remedied.

Completion

Prior to the issue of the 224(c) Certificate or Engineering Release Certificate as appropriate, the
developer shall:

e Provide As-Built information to the Council’s for approval and certification.
e Provide their consultant’'s completion certificate to the Council.
e Have made arrangements for fee payments to the Council’s satisfaction.
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3.14 ASSOCIATED DOCUMENTS
Appendix A Design Report Template (QP-C812-AA)
Appendix B Contract Quality Plan Template (QP-C812-AB)
Appendix C  Producer’s Statement — Design (QP-C812-AC)
Appendix D  Producer’s Statement — Construction (QP-C812-AD)
Appendix E  Non-Conformance Report Template (QP-C812-AE)
Appendix F  Engineer’s Checklist (QP-C812-AF)
Appendix G Construction Checklist — Pipe Construction (QP-C812-AG)

Appendix H Construction Checklist — Basecourse Stringing (QP-C812-AH)
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1 PROJECT PERSONNEL

Principal designer:

Name:

Address:

Contact Ph (Mobile):

Telephone:

Developer:
Name:
Address:

Contact Ph (A/H):

Fax:

Contact Ph (Mobile):

Telephone:

Sub-consultant:
Name:

Address:

Contact Ph (A/H):

Fax:

Contact Ph (Mobile):

Telephone:

Design Review:
Name:
Address:

Contact Ph (A/H):

Fax:

Contact Ph (Mobile):

Telephone:

Contact Ph (A/H):

Fax:
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FULL DESCRIPTION OF WORK

This section contains a full description of the work included in the Design Report. It should include
a description of:

e  The existing pre-development site;

e The proposed development;

e The extent of the assets to be constructed,;

e All key design and quality requirements, from Council and the developer;

e Evidence of consultation, if applicable;

e The constraints, parameters, assumptions and raw data on which the design is based;
e Data manipulation methods e.g. computer software, methodology.

DESIGN MANAGEMENT
The following key personnel have been involved in this design:

Name Position Title

Key responsibilities and authorities are as follows:

a) Designed the work:

(Title)

b) Carried out the internal design review:

(Title)

c¢) Performed the internal quality audits:

(Title)

d) Prepared and amended this report:

(Title)

e) Approved this report:

(Title)

SUB-CONSULTANTS
Sub-consultants undertook the following design activities:

Activity Name of Sub-consultant
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Sub-consultants were selected in accordance with company policies and procedures, and were
provided with copies of the relevant project briefs and/or resource consents requirements and/or
drawings prior to commencement of the work.

Sub-consultants were subject to monitoring and their work was subject to periodic internal audit.

QUALITY CONTROL & INSPECTION

Procedures and design checksheets were used to control the design and verify compliance with the
quality requirements. The following documents were used for this design:

Identifier Title

The documents can be made available for the Council’s review, if requested.

Exceptional aspects of this project to be covered by the Contract Quality Plan include:

ENVIRONMENTAL MANAGEMENT

The following Resource Consents, relevant to the design, have been obtained:

In accordance with the resource consent/s, environmental controls relating to this particular design
will be outlined in the Contract Quality Plan.

CONCESSIONS

If, during the process of design, work is identified which does not conform to the specified
requirements and will require a concession from Council, submit a Non-conformance Report as part
of the Design Report. The concession proposed will be discussed and must be approved by the
Council prior to execution.

DESIGN REVIEW & CHECK

Undertake internal design reviews, to verify the design outlined and/or referenced in this Design
Report, in accordance with “Reviewing the work of another engineer”. Include written
documentation of this review, by checksheet, calculations carried out by hand or another method to
check design calculations, or document here.

Undertake a peer review, to verify the compliance and effectiveness of the design, in accordance
with “Reviewing the work of another engineer”. Document the review here or include as an
Appendix. This review shall be specific only to those aspects of the works in which the reviewer is
competent i.e. more than one reviewer may be required where the development incorporates
specialized disciplines.

Record, report and action the review findings.
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9 DESIGN RECORDS

The following design records were produced for this design and are appended where noted:

(e.g. engineering drawings, specifications, calculations, material specifications where not detailed
elsewhere, photos etc.)

The following completed checksheets are appended.
Checksheet No. Title

10 DESIGN REPORT APPROVALS

This Design Report has been:

Prepared by:

(Designer) (Name/Sign/Date)
Approved by:
(Principal designer) (Name/Sign/Date)
Reviewed by:

(Name/Sign/Date)

(Peer Reviewer)
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CONTRACT/JOB:

DATE:

DRAIN LOCATION:

Task

Acceptance Criteria/Test

Task/Completion

Frequency Signhature/Comment
1. Drawings and specifications
checked for requirements
2. Pipe material
. Type class
. Diameter
3. Filter material
. Specification
. Grading
4. Trench
. Alignment check
. Grade (normal min 1:100)
. Width
. Depth
5. Bedding
. Min depth 75mm Yes/No

. Sockets not bearing

6. Pipe laying

. Sockets uphill

. Joints clean, invert flush

. Joints as detailed

. Rings required

. Isolated from surface
water

7. Backfill material

. Specification
. Grading

7. Backfill placement

. Layer depth
° Compaction

8. Connections

. As per design
. Location

Arising NCR:

All tasks defined above have been satisfactorily completed to the standards required:

Contractor:

(Sign/Date)
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(contract name/subdivision name)

(contract /subdivision consent number)

CONTENTS:

1
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Document Control........ccoeeeeeeiiieeeiieeeeeeeeeeeeeeeeen
Contract Management ...........cccovveeeeeennininneenennn.
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Quality Control and Inspection..............c.cceuvveee.
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Producer’s Statement — Construction

Copy No:

Version:

Date of Issue:
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1 CONTRACT PERSONNEL

Contractor:
Name:

Address:

Contact Ph (Mobile): Contact Ph (A/H):

Telephone: Fax:

Developer:

Name:

Address:

Contact Ph (Mobile): Contact Ph (A/H):

Telephone: Fax:

Project Manager:

Name:

Address:

Contact Ph (Mobile): Contact Ph (A/H):

Telephone: Fax:

Engineer:

Name:

Address:

Contact Ph (Mobile): Contact Ph (A/H):

Telephone: Fax:
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2 DOCUMENT CONTROL
This Contract Quality Plan (CQP) has a controlled distribution as follows:
Copy No  Issued To Date Version No

1 <Contract Manager>

2 <Site Supervisor>

3 <All Subcontractors>

4 <Other>

5 <Engineer (for review and acceptance)>

6 Council (for review and acceptance)

This CQP will be subject to periodic review during the course of the contract. All holders of
controlled copies listed above will be issued with updates to this document as and when they occur.

3 CONTRACT MANAGEMENT

The following key personnel have been assigned to this contract:

Name Title

<or insert your organisation chart here>

Key responsibilities and authorities are as follows:

a) Overall responsibility for the management of the contract and principal contact with the developer and the
engineer:

(Title)

b)  Authorised to address and resolve issues of dispute relating to compliance with the quality requirements of
the contract and this quality plan and rectification of non-conforming work:

(Title)
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c) Responsible for the day to day on-site supervision, control and inspection of the works and communicate on
such matters with the developer or engineer, and authorised to receive, on behalf of the contractor, any
instructions from the developer or engineer (refer NZS 3910:2003 Clause 5.2.1):

(Title)
d) Responsible for on-site Traffic Control activities:

(Title)
e) Responsible for compliance with the requirements of the Resource Management Act (Environmental

Management):

(Title)
f) Preparation and amendment of this quality plan:

(Title)
g) Approval of this quality plan:

(Title)

4 SUB-CONTRACTORS
Sub-contractors will undertake the following work activities:

Activity Name of Sub-contractor

All Sub-contractors are required to operate in accordance with this Contract Quality Plan.

5 QUALITY CONTROL AND INSPECTION

Procedures, construction checksheets and inspection and test schedules will be used to control the
work and verify compliance with the quality requirements. The following procedures will be adopted
for this contract or will be prepared in advance and be made available on site:

Identifier Title
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These can be made available for the Council’s review, if requested.

Compliance checksheets are appended to the various parts of the CSS, which may provide initial
guidance on what to consider when compiling construction checksheets.

An example of an inspection and test schedule is contained in Appendix XI. The schedule should
indicate the frequency, timing, type of both inspection and/or tests required to be performed on the
materials and at certain stages of construction. This schedule would be signed off as the specified
activities are completed, and once completed would then serve as a Contract Record (refer clause
3.5.2 — Material supply).

In addition to the inspection and test schedule, the following are identified as key ‘Hold’ and
‘Witness’ points, requiring inspection and approval by the engineer and/or the Council prior to
further construction. They will be documented on the relevant construction checksheet.

Hold or Witness Point Inspection / Approval Required by

‘Hold’ or ‘witness’ points include, as a minimum:
e Site establishment;

e  Commencement of works;

e Formwork or foundations prior to pouring concrete;

e Prepared earthworks and subsoil drainage prior to filling;

e Completed earthworks and prepared subgrade prior to topsoil or metalcourses;
e Drainage and water reticulation prior to backfilling;

e  Utility reticulation prior to backfilling;

e  Water and drainage reticulation during testing;

e  Sterilisation of watermain;

e Finished subbase before the placement of basecourse;

e Finished basecourse before the commencement of surfacing or paving;
e  Finished surface prior to roadmarking;

e Landscape areas formed and plants on site prior to planting;

e Construction safety audit;

e Practical Completion inspection;

e Defects Liability inspection for planting;

e Defects Liability inspection for roading etc.
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ENVIRONMENTAL CONTROL

The following Resource Consents, relevant to the works undertaken and/or materials used in this
contract, have been received:

These have been reviewed and appropriate controls have been put in place to manage and/or
mitigate the risk.

In accordance with contract requirements, <if applicable> environmental controls relating to this
particular contract and/or the work being undertaken are outlined <delete as applicable> further in
the attached documentation/in the site-specific Erosion and Sediment Control Plan appended. The
compliance and effectiveness of management controls will be subject to periodic review.
NON-CONFORMANCE

If, during the process of inspection, work is identified which does not conform to the specified site
requirements, a Non-Conformance Report will be prepared by the person at 3 b). The rectification
proposed will be discussed and agreed with the engineer and will be stated on the NCR.

A pro-forma Non-Conformance Report is attached.

CONTRACT RECORDS

The following records will be produced for this contract:

(e.g. site meeting minutes, construction checksheets, photos, inspection and test schedules, test
results, construction programmes, completion documentation, as-built plans)

CONTRACT QUALITY PLAN APPROVALS

This Contract Quality Plan has been:

Prepared by:

(Name/Sign/Date)
Approved by:
(Engineer) (Name/Sign/Date)
Approved by:

(Name/Sign/Date)

(Contractor)
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ISSUED BY: (Suitably qualified design professional)
ON BEHALF OF: (Company)
TO: (Owner)
TO BE SUPPLIED TO: WAIMAKARIRI DISTRICT COUNCIL (Territorial Authority)
IN RESPECT OF:
(Description of land development/subdivision work)
AT:
(Address)
has been engaged by
(Designer) (Owner)
to provide services

in respect of the land development and/or subdivision work described above.

I am a Chartered Professional Engineer / Registered Professional Surveyor, and have the qualifications and
experience relevant to this project as set out herein. | have designed the subject works and confirm that the design
is to current good engineering practice, and that it satisfies all subdivision consent and other relevant resource
consent conditions, all WDC Engineering Code of Practice requirements and applicable codes and standards.

I / my practice holds professional indemnity insurance in the sum of: $

Minimum amount of insurance shall be commensurate with the current amounts recommended by IPENZ, ACENZ,
TNZ, INGENIUM.)

Please note the following special considerations:

Date:

(Signature of designer)

Member: CSNA NZIS ACENZ IPENZ

(Professional qualifications — CPEng or RPSurv)
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ISSUED BY: (Suitably qualified professional)
ON BEHALF OF: (Company)
TO: (Developer)
TO BE SUPPLIED TO: WAIMAKARIRI DISTRICT COUNCIL (Territorial Authority)

IN RESPECT OF:

(Description of land development/subdivision work)

AT:

(Address)

has been engaged by

(Consultant) (Developer)

to provide construction supervision, observation, review and certification services in respect of the above work
which is described in the specification and shown on the drawings numbered:

(Insert reference to all drawings, including dates of later amendments and itemised schedule of quantities)

approved by Waimakariri District Council on: (Date)

| am aware of the details of the Waimakariri District Council consent and conditions of consent to the works and
the approved specifications and drawings.

As an independent professional |, or personnel under my control, have carried out supervision and periodic reviews
of the land development work appropriate to the nature of the work and in my professional opinion, based upon
reasonable enquiry, these reviews and the works have been completed in accordance with the above consent,
using materials and methods fit for purpose and sound engineering practice.

Date:

(Signature)

Member: CSNA NZIS ACENZ IPENZ

(Professional qualifications — CPEng or RPSurv)
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Contract Name/No: NCR Ref No:
1.0 NON-CONFORMING WORK DETAILS:
(provide precise location, detailed description and sketches as appropriate)
Company responsible for NC
Contractor (sign/date)
2.0 PROPOSED CORRECTIVE ACTION
(provide details with sketches)
3.0 APPROVALS:
3.1 The corrective action is accepted/ not accepted/ accepted subject to attached conditions.
Engineer (sign/date)
Council (sign/date)
3.2  The corrective action has been completed.
Certified: (sign/date)
Reviewed: (sign/date)

Approved: (sign/date)
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CONTRACTOR DATE

PROJECT DESCRIPTION

The following should be documented:
Requirement Met? Yes No

1. Project Description:

. Brief description of the scope of the work or services

. Summary of major activities and types of work

. Specialist tasks or procedures are documented and reference to safe work procedures and
training documented

. Areas of project requiring special consideration are documented and procedural requirements are
referenced: e.g. presence of public, traffic management, notifiable work, restricted work

2. Contractor’s Health and Safety Structure and System:

. Names and positions of personnel with specific health and safety responsibilities are documented

. Position and name of the senior person who will liaise with the Engineer on health and safety
issues is documented

. Name and position of the on-site supervisor is documented

3. Contractor’s Induction and Safety Training

. Outline of the contractor’s induction procedures for employees and subcontractors

. Register of personnel completing the induction programme

. Details of employee health and safety training relevant to the project.

. Copies of relevant certificates attached e.g. Code of Practice for Temporary Traffic Control, Cable
Location, Confined Spaces

. Register of persons holding authorisations, permits, competency certificates, licenses etc required
for the project

4. Safe Work Practices and Procedures

. List of company safe work procedures relevant to the project

. Copies of safe work procedures, permits or notifiable work notices

. Details of project operations subject to work permits

. Work permit procedure documented

. Distribution list of people (including subcontractors) issued with safe work procedures

5. Noise
. Control measures and standards are documented with clear procedures on how to achieve the
control

6. Hazard Management

. All hazards (existing and potential) associated with the project are documented on the hazard
register form

. The hierarchy of controls has been considered (i.e. eliminate, isolate or minimise)

. Control measures are documented with clear procedures on how to achieve the control

. Evidence of employee and subcontractor training on control measures is included
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Requirement Met? Yes No

7. Workplace Health and Safety Inspections

. Inspection team documented

. Frequency and type of inspection defined

. Checklists to be used are included

. Procedure for actioning inspection findings included

. Hazard reporting procedures documented and form included

. Specific areas targeted for inspections documented

8. Emergency Procedures

. Overall emergency plan and structure for the project

. Register of emergency equipment and locations

. Register of current qualified first aiders

. Arrangements/coordination with other worksite occupants in event of emergency

9. Accident Reporting, Recording and Investigation

. Details of accident recording, reporting and investigation system and procedures

. Details of how accidents will be notified to OSH and Engineer

. Details of how accident statistics are to be compiled (major projects)

10. Health and Safety Performance Monitoring (Major Projects)

. Details of how health and safety performance statistics associated with the project are reviewed

. Details of how monthly health and safety performance reports will be compiled for review by
Engineer

. Nature of health and safety performance information presented to employees on a regular basis

. Outline of auditing programme to evaluate the effectiveness of the Health and Safety
Management Plan

11. Health and Safety Management Plan Review
This Health and Safety Management Plan has been:

Reviewed by: (Name/Position/Sign)

Approved by: (Sign/Date)

(Date
)

Contractor notified:

Reviewed by: (Council - Name/Position/Sign)
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Construction Checklist — Pipe Construction

CONTRACT/JOB:

DATE:

DRAIN LOCATION:

Task

Acceptance Criteria/Test
Frequency

Task/Completion
Signhature/Comment

1. Drawings and specifications
checked for requirements

2. Pipe material
. Type class
. Diameter

3. Filter material
. Specification
. Grading

4. Trench
. Alignment check
. Grade (normal min 1:100)
. Width
. Depth

5. Bedding
. Min depth 75mm
. Sockets not bearing

6. Pipe laying
. Sockets uphill
. Joints clean, invert flush
. Joints as detailed
. Rings required
. Isolated from surface
water

7. Backfill material
. Specification
. Grading

8. Backfill placement
. Layer depth
. Compaction

9. Connections

. As per design
. Location

Arising NCR:

All tasks defined above have been satisfactorily completed to the standards required:

Contractor:

(Sign/Date)
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Construction Checklist — Basecourse Stringing

CONTRACT/JOB: DATE:
ROAD LOCATION:

Refer to diagram on back of this sheet for measuring diagram

L C R

Required Dip

Ch. L C R Ch. L C R
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Part 4: Geotechnical Requirements

4.1 INTRODUCTION

This part of the Engineering Code of Practice draws attention to the need for the assessment of land
stability and the design and control of earthworks. Such assessment ensures a suitable platform for the
construction of buildings, roads and other structures, as well as the minimisation or mitigation of any
adverse environmental effects arising from such works.

This is not a geotechnical standard but sets out some, though not necessarily all, of the matters to be
considered in planning and constructing a land development project.
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4.2

CONSENT AND COMPLIANCE ISSUES

The consent and compliance information set out in Part 2: General Requirements applies to all works
within the Waimakariri District, with the addition of the clauses below.

42.1

42.2

Legislation

The Resource Management Act (RMA) 1991 and amendments is the principal statute that
controls land development, including earthmoving and land-use aspects.

NZS 4431:1989 applies to the construction of earthfills for residential development, including
residential roading. It does not, however, deal with historical fill that has not been undertaken in
accordance with any Standard and it does not cover natural slopes, banks and batters.

There is no Standard for earthfill for other than residential developments. Clause 4.7.3 -
Compaction standards for fill material sets out the requirements in these situations.

Statute and District Requirements

Where there is a requirement for an assessment of land stability, to meet the provisions of the
Resource Management Act and the Building Act, this is the responsibility of the geotechnical
engineer. The Council relies on that assessment when granting the resource consent. The
geotechnical engineer determines the methods used and investigations undertaken.

Special requirements apply when the land is subject to erosion, avulsion, alluvium, falling debris,
subsidence, inundation or slippage. In such situations, refer to section 106 of the Resource
Management Act and, for subsequent building work, section 74 of the Building Act.

Specific Council requirements include:
e No earthworks permission for work within Waimakariri District unless it complies with the
provisions of the District Plan.
e No earthworks beginning on a subdivision that has been granted resource consent prior to
final engineering acceptance, unless written permission from the Council is given, detailing
conditions that must be adhered to.
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4.3 QUALITY ASSURANCE REQUIREMENTS AND RECORDS

Provide quality assurance records that comply with the requirements in Part 3: Quality Assurance, during
design and throughout construction.

4.3.1 Requirement for a Geotechnical Engineer

Engage a geotechnical engineer (or suitably experienced civil engineer) to provide geotechnical
expertise where the following issues exist:

e The lack of, and limitations of, relevant Standards.
e The assessment of land stability requires specialist expertise.

e The construction of earthworks associated with any development requires initial planning
and design, to ensure that banks and batters remain stable and that fill material is placed in
such a way that it can support the future loads imposed on it.

e The assessment of ground for building foundations, roads, etc. requires specialist expertise
e.g. weak ground may require special design.

e The wide range of soil types, physical conditions and environmental factors existing in
different areas make it impossible to lay down precise requirements for land stability
assessment or earthworks.

e The preliminary evaluation raises doubt about the stability, or suitability, of the ground for
the proposed development.

e Other geotechnical hazards are identified.
e The Council requires geotechnical expertise to assess the project.

The geotechnical engineer will carry out the following functions:

e Undertake a site inspection and any preliminary site evaluation required, including
investigations of sub-surface conditions and identifying geotechnical hazards affecting the
land before the detailed planning of any development. These matters must be included in
any assessment of environmental effects (AEE) associated with any consent application;

e Before work commences, be involved in the design or review the drawings and
specifications defining any earthworks or other construction work, and submit a written
report to the Council on the foundation and stability aspects of the project with the
application for engineering acceptance;

e Set earthwork requirements, where no standard for earthworks is applicable to the project,
to conform to the CoP and to subdivision or resource consent conditions (if any) that apply
to the proposed development;

e Before work commences, and during construction, determine the extent of further
geotechnical engineering services required (including investigation and geological work);

e Before and during construction, determine the methods and frequency of construction
control tests to be carried out, determine the reliability of the testing, and evaluate the
significance of the test results and field inspection reports in assessing the quality of the
finished work;

e During construction, undertake regular inspections consistent with the extent of
geotechnical issues associated with the project;

e On completion, submit a written report to the Council attesting to the compliance of the
earthworks with the specifications and the suitability of the development for its proposed
use. If NZS 4431 is applicable, the reporting requirements of that Standard must be used
as a minimum requirement.
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4.3.2

4.3.3

4.3.4

4.3.5

Where a development proposal has been submitted without geotechnical input and where, in the
opinion of the Council, such input is required, the Council may direct that such advice is obtained
before proceeding further with the proposal.

Design Report

Detail the key achievement criteria in the Design Report for the geotechnical aspects of the
engineering design.
Provide the following design records to support the engineering drawings and Design Report, as a
minimum:

e The site inspection and evaluation;

e The foundation and stability aspects of the project;

e The extent of further geotechnical engineering services required (including investigation
and geological work);

e The methods and frequency of construction control tests to be carried out.

Construction Records

Provide the information detailed in CoP Part 3: Quality Assurance and the CCC Construction
Standard Specifications (CSS), including where applicable:

e Material specification compliance test results;
e Subgrade test results and corresponding recalculations of metalcourse depths;
e Compaction test results;

Post-Construction Records

Provide the information detailed in CoP Part 3: Quality Assurance, Part 12: As-Builts, and the
CCC CSS, including where applicable:

e Design report

e Completion certificates;

e Producer statements — design, construction, construction review
e Completion report, including all test results

e As-built plans and records

Geotechnical Completion Report

For all developments where a geotechnical engineer is engaged, the geotechnical engineer must
submit a Geotechnical Completion Report, accompanied by a statement of professional opinion
as set out in QP-C813-AA (attached as Appendix A).

The report must identify any specific design requirements that necessitate the building design to
deviate from NZS 3604 and NZS 4229. Describe the extent of inspection, the results of testing
and include all geotechnical reports prepared for the development.

The professional opinion must indicate the degree of compliance of the development with the
design or standards set by the geotechnical engineer.
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4.3.6

The developer shall test areas of natural ground on planned subdivisions or developments that
are not proposed to be filled or excavated, for soil strength and type. Wherever building sites on
natural ground have soil strengths less than 100 kPa, or exhibit other specific characteristics that
may require specific foundation design, note them in the report, along with any recommendations
for strengthened or piled foundations for residential buildings.

Include documentation on both the testing of the soils for compaction and for soil strength and
type, clearly showing the areas to which the tests relate. Include areas where compaction met the
required Standards, any areas requiring re-testing and areas which did not meet the Standards.

For simple developments where there are no earthworks, the Geotechnical Completion Report will
consist of the Geotechnical Assessment Report. For large or more complex developments where
there may have been several stages of geotechnical reporting, include all relevant geotechnical
information in the Geotechnical Completion Report.

Acceptance Criteria

All basecourse, topsoil and other integral components must be tested before acceptance and/or
comply with CSS.
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4.4

PRELIMINARY SITE EVALUATION

Consider the total surroundings of the site, without being influenced by details of land tenure, territorial or
other boundary considerations.

In simple cases, a visual appraisal may be sufficient. In other cases, depending on the nature of the
project, its locality, the scale of development proposed and individual site characteristics, consider the
following matters before preparing a proposal for development.

44.1

4.4.2

4.4.3

4.4.4

445

4.4.6

Drainage

Identify the existing natural drainage pattern of any area, and locate any natural springs or
seepage. Wherever any natural surface or subsurface drainage paths may be interfered with or
altered by earthworks, assess the wider implications e.g. the impact on springs in nearby
waterways. Sealing areas to preserve these drainage paths may be preferable to providing
alternative drainage paths. Consider also the stormwater needs of the site and sedimentation
control during development.

Slope Stability

Some natural slopes exist in a state of only marginal stability and relatively minor works such as
trenching, excavation for streets or building platforms, removal of scrub and vegetation, or the
erection of buildings, can lead to failure. Look for signs of instability, such as cracked or
hummocky surfaces, crescent-shaped depressions, crooked fences, trees or power poles leaning
uphill or downhill, uneven surfaces, dispersive soils, swamps or wet ground in elevated positions,
plants such as rushes growing down a slope and water seeping from the ground.

Rock Fail Potential

In some circumstances, a potential hazard from rock fall within or beyond the site boundaries may
exist. Assess the risk for any proposed development on such sites. Provide:

e Details of source areas of rock fall hazard;
e A full geological description of potential sources of rock;
e Likely rock sizes.

Foundation Stability

Study the general topography of the site and its surroundings for indications of areas that have
previously been built up; either as a result of natural ground movement or by the deliberate
placing of fill material. Unless such fill has been placed and compacted under proper control,
long-term differential settlement could occur, potentially causing damage to superimposed
structures, roads, services or other structures.

Unsuitable Historical Fill

Council records may (or may not) indicate that a site has been filled with unsuitable, uncontrolled
or contaminated material. Discuss any remediation proposals for such fillings with the Council at
an early stage of the investigation.

Contaminated Site

Sites known to be, or subsequently found to be, contaminated as a result of previous activities
may require the services of a specialist environmental scientist for a site evaluation. Ascertain, at
an early stage, the extent of any contamination and the remediation needed to meet the required
standards.
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4.4.7

4.4.8

Local Conditions

Consider the range of soil types which exist within the Waimakariri District e.g. expansive soils,
volcanic soils, dispersive soils, soft alluvial sediments and compressible soils. Also consider the
liquefaction of saturated non-cohesive soils. The Council and Canterbury Regional Council
(Environment Canterbury) may have information on the soil types of particular areas.

Peer Review

If the risk to the land is assessed as being medium to very high, obtain a peer review of the
geotechnical assessment for the proposed development before development. An independent
geotechnical engineer must carry this out. The Role of Peer Review provides guidance on this
process.

The Resource Consent Application must make reference to, and give an evaluation of, these
matters.
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4.5 GROUND INVESTIGATIONS

Field-testing shall be undertaken to determine the existing site conditions, subgrade strength, other soil
characteristics, ground stability and any other foundation conditions that may exist at the proposed site.

Field testing should include, but not be limited to, the following:
e Benkelman beam tests to determine subgrade or existing pavement strength
e Scala penetrometer subgrade testing to 1m minimum depth below finished subgrade level
e  Soil profile logs
e Hand auger tests to 2m minimum depth below finished subgrade level
e Additional tests as required assessing, for example, slope stability and ground water
e Densometer testing

Sufficient borings, probings or open cuts shall be carried out to:

e Classify the soil strata by field and visual methods;

o Evaluate the likely extent and variation in depths of the principal soil types;

e Establish the natural long-term seasonal groundwater levels.
An indication of the seasonal variation in groundwater levels shall be obtained from a review of historical
data held by the Council or Canterbury Regional Council, or by an extended period of monitoring. At least

one year’s readings may be required wherever groundwater levels are critical, or could have a long-term
effect on the development.

45.1 Soil Data
Obtain soil data for areas that are intended to:
e Form in-situ bases for fills.
e Yield material for construction of fills.
e Be exposed as permanent batters.
¢ Remain as permanent slopes or cut areas.

Special consideration of erosion potential is required wherever excavation and filling is made in
loess soils, because of their highly dispersive properties.

For consistency in the reporting of soils to the Council, use the Soil Description Method in QP-
C813-AB (attached as Appendix B) and the Field Description of Soil and Rock.

45.2 Further Investigation
The soil information thus obtained forms the basis for:
e Further sampling and testing which may be required on representative soil types.
e Relating subsequent soil test properties to relevant strata over the site.
e Assessment of, or calculations for, slope stability.
e Assessment of, or calculations for, foundations suitable for the finished site.
e Assessment of, or calculations for, road pavements.

Determine the test data that is appropriate for different areas.
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4.5.3

4.5.4

Stability Criteria

When making an assessment of the stability of slopes and earthfills, use accepted criteria and
analysis methods. Stability criteria applicable to land development in New Zealand are published
or recommended by the New Zealand Geotechnical Society. Refer to Geotechnical Issues in
Land Development.

Special Soil Types

Wherever special soil types are known to exist in a locality or are identified, advise on appropriate
measures for incorporation of these soils into a development.

Special soil types include, but are not limited to:
e Soils with high shrinkage and expansion.
e Compressible soils.
¢ Volcanic soils.
e Soils subject to liquefaction.
e Soils prone to dispersion (e.g. loess).
e Marine or estuarine soils.

Contact the Council for hazard maps and information on special soil types in the locality if
unfamiliar with the area.
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4.6

46.1

4.6.2

4.6.3

PLANNING AND DESIGN

Balancing Landform Choices

The final choice of landform is dependent on many factors, which may be specific to the
development. These include the:

e Relationship with surrounding landscapes.
o Natural drainage patterns.

e Size of the development.

e Proposed and existing roading patterns.

e Preservation of natural features.

e Enhancement of natural features where compromised by fragmentation or reduction due to
the development.

e Stability of the land.
e Function and purpose of the development.
e Potential for flooding, erosion and other natural events.

The order of importance of these factors will vary from project to project.

The final choice of landform must represent the most desirable compromise between the
development requirements, the preservation of natural features including the existing soil profile,
and the natural quality of the landscape. Preservation aspects include retaining natural
watercourses, and excluding any development from natural gullies (refer to the District Plan).

Reducing Waste

When designing the development, consider ways in which waste can be reduced.

e Design to reduce waste during construction e.g. minimise earthworks, reuse excavated
material elsewhere.

e Use materials with a high recycled content e.g. recycled concrete subbase. Proposed
recycled materials will need approval from the Council to ensure that environmental
contamination does not occur.

See the Resource Efficiency in the Building and Related Industries (REBRI) website for guidelines
on incorporating waste reduction in your project (www.rebri.org.nz/).

Existing Landforms

Study the general nature and shape of the ground and take particular note of:
e The geological nature and distribution of soils and rock.
o Existing and proposed drainage conditions and the likely effects on groundwater.
e The previous history of ground movements in similar soils in the area.

e Where earthworks are involved, the performance of comparable cuts and fills (if any) in
adjacent areas.

e Air photography and other sources of information that should be reviewed and incorporated
into any slope stability assessment.
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4.6.4

4.6.5

4.6.6

Suitability

The choice of a suitable landform is dependent on many factors that may be specific to a
particular site. Avoid unnecessary earthworks, aim to protect original soils and drainage patterns
and to minimise disturbance, compaction, earthworks and importation of topsoil, although
earthworks may be justified in the following circumstances:
e To minimise the risk of property damage through ground movement in the form of rock fall,
slips, subsidence, creep, erosion or settlement.

e To minimise the risk of property damage through flooding, or surface water run-off.
e Tolessen tunnel gully erosion within hillside developments.

e To develop a more desirable roading pattern with improved accessibility to and within the
site, and to create a better sense of orientation and identity for the area as a whole.

e Toincrease the efficiency of overall land use, including the quality of individual sites and
amenity areas around buildings, the economics of providing engineering services and the
standard of roading and on-site vehicular access.

e To create, where needed, suitably graded areas for playing fields and other community
facilities.

e To enhance the general environmental character of the area by softening the landscape or
by artificially creating or emphasizing landforms of visual significance, particularly on flat
sites or on areas devoid of landscape features.

Note that some hillside developments require soil conservation measures such as plantings and
revegetation of areas liable to tunnel gully erosion, sheet erosion, slips and existing stream
bank/bed erosion. Refer to the Soil Conservation Guidelines for the Port Hills for guidance on
erosion prone areas and measures to prevent or control erosion. Refer to CoP Part 10 clause
10.5.2.4 - Revegetation, Restoration and Connection of Habitats for an explanation of
revegetation.

Seismic Considerations

Consider the seismic effects on earthfills, slopes and liquefiable ground, and take these into
account in the design and construction of any development.

Rockfall Hazard Mitigation

Determine possible protection and/or remedial measures to mitigate the assessed risk for any
proposed development. Provide results by analysis of bounce height and velocity for typical
annual events and 100 year events for the likely rock sizes as assessed in clause 4.4.3 — Rock
Fail Potential.
Mitigation could include:

e Catch fences or other forms of protective barriers;

e Benching, bunding, excavation or filling;

e Planting of vegetation.
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Determine the rock energy in kilojoules and demonstrate how the protective barrier will arrest
them. Protective barriers must:
e Have a 50 year design life;

e Be accessible for inspection, rock removal and repair;

e Not be compromised where gates or accessways are included;
e Be designed by suitably experienced designers;

e Be and remain effective over their design life.

State the growth time until vegetation is an effective barrier and the vegetation’s life expectancy.

Ensure the design addresses erosion potential and any impact on natural surface flow.

4.6.7 Peat

Ensure the geotechnical design in peat areas will achieve the infrastructure design life required by
all other parts of the CoP. Preserve the flow of groundwater through the peat at pre-development
levels.
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4.7

4.7.1

4.7.2

4.7.3

CONSTRUCTION

Underrunners and Springs

In hill catchments, underrunners are often encountered. Intercept these and bring them to the
surface, with a free outfall into the stormwater system wherever possible. If possible, locate the
source and redirect or eliminate the underrunner.

Control Testing

A testing laboratory, or a competent person under the control of the geotechnical engineer, must
carry out the construction control testing. The testing laboratory must have recognised
registration or quality assurance qualifications.

Compaction Standards for Fill Material

The standard of compaction and method of determination is as set out in NZS 4431, except where
NZS 4431 is not applicable. For example, industrial and commercial developments often have
specialised requirements for fill materials and compaction.

Set the fill and compaction standards, procedures and methods of determination for the
development in these cases. Use NZS 4431 as a basis where appropriate.
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4.8

48.1

4.8.2

EROSION, SEDIMENT AND DUST CONTROL

Minimisation of Effects

Design and construct earthworks to minimise soil erosion and sediment discharge. Where
necessary, make permanent provision to control erosion and sediment discharge from the area of
the earthworks.

At the planning and design phase, consider the generation of dust during and after the earthworks
operation. If necessary, incorporate specific measures to control dust.

Requirements for erosion, sediment and dust control will be set in the resource consent conditions
for the project. Refer to these conditions and take into account in the early stages of planning a
project. Refer also to the requirements of CCC CSS: Part 1.

Site—specific Erosion and Sediment Control Plan Requirements

For all developments where erosion could result in contaminants in sediments entering the
groundwater, surface waters or the Council's stormwater system, provide a site-specific Erosion
and Sediment Control Plan (ESCP) to the Council at least one week before any works on site.
Note that, even where the Council has accepted an ESCP, the developer remains entirely
responsible for all adverse effects associated with the site development.

Develop the ESCP to eliminate or reduce the following issues:
e Ecological damage to waterways;
e Channelinfilling;
e Disturbed or uncompacted surfaces and potential sediment yield;
e Contaminated runoff.

The ESCP must include the following assessment factors:
e A description of the pre-development surface water runoff regime;

e The development area (hectares);
e The catchment area passing through the site (hectares) marked on drawing;
e A plan of the development area, identifying discharge points to waterways or pipelines;

e Calculated flow rates, and velocities through from the site (dry weather, two-year flood and
typical water levels);

e A site plan showing the proposed earthwork strategy;
e The earthworks engineering drawings;
e A statement on how the exposed soil surface will be minimised;

e A statement (with sketches as appropriate) on how sediment runoff will be trapped and
disposed of;

e A statement on potential tracking of soils on and off site by machinery;
e A statement on other contaminants and how they will be controlled;
e A statement on how ground water will be treated and discharged (if required).
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The ESCP must comply with the following standards:
e ECan Erosion and sediment control guidelines

e ECan Erosion and sediment control guidelines for small sites;

e ARCO90: Erosion and sediment control: guidelines for land disturbing activities in the
Auckland Region.

4.8.3 Protection Measures

Take the following protection measures, unless incompatible with Canterbury Regional Council
resource consent conditions:

e Construct stabilised construction entrances and detail proposed remedial works to mitigate
contaminants moving off site e.g. mud on streets or silt in existing sumps in streets.

e Construct sediment traps and retention ponds where necessary. These should be cleaned
out, as required, to ensure that adequate sediment storage is maintained.

e Use temporary barriers, or silt fences using silt control geotextiles, to reduce flow velocities
and to trap sediment.

e Leave sections of natural ground unstripped to act as grass (or other vegetation) filters for
run-off from adjacent areas.

e Construct temporary drains at the top and toe of steep slopes to intercept surface run-off
and to lead drainage away to a stable watercourse or piped stormwater system.

e Slope benches in batter faces back and grade (both longitudinally and transversely), to
reduce spillage of stormwater over the batter wherever surface water could cause erosion
of batters, or internal instability through infiltration into the soil.

e Prevent surface water from discharging over batter faces by constructing open interceptor
drains in permanent materials formed to intercept surface run-off and discharge via stable
channels or pipes, preferably into stable watercourses or piped stormwater systems.

e Grade the surfaces of fills and cuts to prevent ponding.

e Shape and compact the upper surface of intermediate fills with rubber-tyred or smooth-
wheeled plant when rain is impending or when the site is to be left unattended, to minimise
water infiltration.

e Topsoil and grass the completed battered surfaces of fills to reduce run-off velocities.

¢ Re-topsoil and grass (or hydroseed) all earthwork areas as soon as possible after
completion of the earthworks and drainage works.

e Use planting, environmental matting, hydroseeding, drainage channels or similar measures
at an early stage in the earthworks construction phase as a permanent control of erosion
and sediment discharge.

e To control dust or encourage early vegetation growth, water the site frequently during
construction.

e Establish the permanent surface at an early stage of the construction phase.

Possible treatment methods are provided in the CCC Stormwater treatment devices: design
guideline manual.

Ensure a satisfactory grass strike is obtained on all completed earthworks surfaces as soon as
practicable. The intention is to provide early vegetative cover, particularly before the onset of
winter, to minimise erosion and sedimentation. Suitable irrigation methods may be required to
assist grass growth in the summer months.
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Prevent water from stormwater systems flowing into a fill or into natural ground near the toe or
sides of a fill. Do not construct stormwater or wastewater soakage systems in a fill, which could
impair the fill's stability. Take into account the effect of utility services laid within the fill.
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4.9 AS-BUILT INFORMATION

Prepare as-built records, which comply with CoP Part 12: As-Builts. Present the as-built drawings in
conjunction with the Geotechnical Completion Report and tabulated results.
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4.10 ASSOCIATED DOCUMENTS

Appendix A Statement of Professional Opinion on the Suitability of Land for Building
Construction (QP-C813-AA)

Appendix B WDC Soil Description Method (QP-C813-AB)

Appendix C  WDC Soil Log (QP-C813-AC)
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Statement of Professional Opinion on the Suitability of Land for Building

Construction
ISSUED BY:
(Engineer)
OF:
(Name and address of firm)
TO:

(Developer)

TO BE SUPPLIED TO:

(Territorial Authority)

IN RESPECT OF:

AT:

(Description of infrastructure/land development)

(Address)

| hereby confirm that:

1. I am a suitably qualified and experienced geotechnical engineer and was retained by the developer as
the geotechnical engineer on the above development.

2. The extent of my inspections during construction, and the results of all tests carried out are as

described in my Geotechnical Assessment Report, dated

3. In my professional opinion, not to be construed as a guarantee, | consider that (delete as appropriate):

@)

(b)
(©

(d)

(e)

The earthfills shown on the attached Plan No have been placed in
compliance with the requirements of the Council and my specification.
The completed works give due regard to land slope and foundation stability considerations.

The original ground not affected by filling is suitable for the erection thereon of buildings
designed according to NZS 3604 provided that:

(i)

(ii)
The filled ground is suitable for the erection thereon of buildings designed according to NZS
3604 provided that:

(i)
(ii)
The original ground not affected by filling and the filled ground are suitable for the construction of

a development/subdivision and are not subject to erosion, subsidence or slippage in accordance
with the provisions of Section 106 of the Resource Management Act 1991 provided that:

0
(i)

NOTE: The sub-clauses in Clause 3 may be deleted or added to as appropriate.
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Statement of Professional Opinion on the Suitability of Land for Building
Construction

4. This professional opinion is furnished to the territorial authority and the developer for their purposes
alone, on the express condition that it will not be relied upon by any other person and does not remove the
necessity for the normal inspection of foundation conditions at the time of erection of any building.

5. This certificate shall be read in conjunction with my geotechnical report referred to in Clause 2 above,
and shall not be copied or reproduced except in conjunction with the full geotechnical completion report.

6. | / My practice holds professional indemnity insurance in the sum of $
(Minimum amount of insurance shall be commensurate with the current amounts recommended by
IPENZ, ACENZ, TNZ, INGENIUM.)

Date:

(Signature of engineer)

Qualifications and experience
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As:
Moisture Strength Colour Soil Type Grading Organics
+ + +
1. MOISTURE
Moisture Description
1 Dry Cohesive soils usually hard or powdery Granular soils run freely through hands
2 Moist Some moisture present — usually darkens the colour
3 | Wet Strong squeezing in the hand will drive some water out
4 Saturated Squeezing will drive water out
2. STRENGTH

Cohesive Soil Consistency

Characteristic

1 | Very soft Exudes between figures
2 Soft Easily moulded by fingers
3 Stiff Impossible to mould with fingers, but will change shape with heel pressure
4 | Very stiff As for stiff, but considerable heel pressure is required
5 Hard Brittle, very tough
Non-Cohesive Soil Density Characteristic
6 | Veryloose Very easy to excavate by hand
7 Loose Easy to excavate by hand
8 Medium dense Between loose and dense
9 | Verydense Very difficult to excavate by hand
0 Cemented Particles bound together
3. COLOUR
Adjectivel Adjective2 Main Colour
1. Light 1. Pinkish 1. Pink
2. Dark 2. Reddish 2.Red
3. Yellowish 3. Yellow
4. Brownish 4. Brown
5. Olive 5. Olive
6. Greenish 6. Green
7. Bluish 7. Blue
8. Greyish 8. White
9. Grey
0. Black
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4. SOIL TYPE

Lesser Fraction Dominant Fraction Minor Fraction
20-50% volume > 50% volume < 20% volume
Soil Type Term Soil Type term Particle size (mm) Graphic Symbol With some

0. Boulders >200 0. Boulders
1. Coarse - 1. Coarse* 60-200 1. Coarse
2. Medium % 2. Medium % 20-60 2. Medium %
3. Fine > 3. Fine o | 2-20 3. Fine >
4. Coarse 4. Coarse 0.6-2.0 4. Coarse
5. Medium ? 5. Medium | 5 | 0.2-0.6 5. Medium T
6. Fine 8 6. Fine % | 0.06-0.2 6. Fine 8
7. Silty 7. Silt 0.002-0.06 7. Silt
8. Clayey 8. Clay <0.002 8. Clay
9. Peaty 9. Peat N/A 9. Peat

* also referred to as cobbles

5. SAND/GRAVEL GRADING

1. well graded

2. poorly graded

6. ORGANIC CONTENT
Adjective Organic Type
1. Trace 1. Fibrous
2. Little 2. Wood pieces
3. Some 3. Root fibres
4. And 4. Vegetation
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WAIMAKARIRI DISTRICT COUNCIL
Project: Project No: Bore ID:
Client:
Bore Depth: GL: Recorded by: Date:
Location: WT Depth:
Elevation | Depth | Lithology |Material Description Soil Code Scala Penetrometer (mm/blow) Depth
0 1123/ 4/ 5|67, 8]9f10/11]0 10 20 30 40 50 60 70 80 90 100 O
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5.1 INTRODUCTION

This Part of the CoP covers the design and construction requirements of stormwater and land drainage
works for land development and subdivision, including capital works projects.

This Part is not intended to be a detailed design guide or to replace the need for stormwater engineering
expertise in some areas of the design process. The standards included in this Part are one way of achieving
the desired outcomes and performance criteria of the network components described below.

5.1.1 Philosophy

The Waimakariri District Council is taking a values-based approach to management of the natural
and physical resources that make up the District’'s system of waterways, wetlands and drainage.
This includes not only the natural waterway system but also the built network. By understanding
the natural processes operating in land and water we are much more able to bring to life values that
are important to the community while addressing drainage issues associated with individual
developments. Values that have been specifically identified are ecology, landscape, recreation,
heritage, culture and drainage.

The emphasis on each value at a particular site will be dependent on the objectives of the project.
The process toward understanding these values, how they can be reflected and enhanced in new
developments, and an appreciation of ongoing management requirements, is outlined in the CCC
Waterways, Wetlands and Drainage Guide (WWDG) Part A.

5.1.2 Objectives

The stormwater drainage system serves four purposes:
e The conveyance of storm surface run-off with minimal flood damage;
e Control of water quality (surface and groundwater);
e Protection of bio-diversity and ecological function;
e  Groundwater control and protection.

The objective of a stormwater drainage system is to balance these four aspects; to the extent that
agreed levels of service are maintained and any adverse effects on the environment are minimised.
To satisfy the latter, remedial or mitigation works will often need to be incorporated within the
stormwater drainage system (see WWDG Part B section 2.2). Potential adverse effects include
flood damage, surface and channel erosion and sedimentation, water pollution, loss of bio-diversity
and damage to aquatic ecosystems.

Opportunities exist for the stormwater drainage design to integrate with the natural drainage system.
Grassed swales, natural or artificial waterways, ponds and wetlands, for example, may in certain
circumstances be not only part of the stormwater drainage system, but a required solution
(depending on urban priorities) especially if a low impact on receiving waters downstream is critical.

Well designed and maintained alternative systems that replicate the pre-development hydrological
regime can not only mitigate adverse environmental effects but also enhance amenity and
ecological values.




NA.’WAIMAKARIRI QP-C814

DISTRICT COUNCIL Issue: 5
. Date: 25/02/25
ENGINEERING CODE OF PRACTICE Page 5 of 33

Part 5: Stormwater & Land Drainage

5.2 CONSENT AND COMPLIANCE ISSUES

The consent and compliance information set out in Part 2; General Requirements applies to all works within
the Waimakariri District, with the addition of the clauses below.

5.2.1 Legislation
The following Acts and amendments are the principal statues governing stormwater and land
drainage:
e Local Government Act (2002) (LGA)
e Resource Management Act (1991) (RMA)
e Land Drainage Act (1908)

5.2.2 District Council Requirements
Requirements in the Stormwater Bylaw must be met (see also WWDG Part B chapter 17).

5.2.3 Consent Application — Information Required

In addition to the information required to support the concept drawings and/or Resource Consent
plans in CoP Part 2: General Requirements, the following data shall also be provided:
e Catchment boundaries by defined surface levels (where the location of the catchment
boundary is uncertain, the developer must define the boundary by survey);

o Identification of any natural or artificially created basins.
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5.3 QUALITY ASSURANCE REQUIREMENTS AND RECORDS

Provide quality assurance records that comply with the requirements in CoP Part 3: Quality Assurance and
the CCC Construction Standard Specifications (CSS), during design and throughout construction.

5.3.1 The Designer

The designer of all stormwater reticulation systems that are to be taken over by Waimakariri District
Council and the person undertaking the catchment analysis must be suitably experienced. The
gualifications and experience of the designer may be requested by the Council for approval prior to
commencement of the design.

The design reviewer must have at least equivalent experience to the designer.

5.3.2 System Review

When the pipe selection and layout have been completed, perform a system review to ensure that
the design complies with both the parameters specified by the Council and detailed in the CoP. The
documentation of this review must include a full hydraulic system analysis. Compliance records
must cover at least the following requirements:

e Pipe and fittings materials are suitable for the particular application and environment;

e Pipe and fittings materials are approved by Council;

e Pipe class is suitable for the pipeline application (including operating temperature, surge
and fatigue where applicable);

e Layout and alignment meets the Council’s requirements;
e Capacity is provided for future adjacent development;

e Hydraulic analysis details are provided,;

e All assumptions are stated.

5.3.3 Engineering Design Approval

Provide the following information to support the engineering drawings and Design Report, as a
minimum:
e Details and calculations that demonstrate that minimum standards of protection required
by clause 5.5.2 will be maintained;

e Detailed calculations and drawings where applying to build within a flood plain, which
determine the floodplain boundaries and levels relative to building floor levels (see
WWDG Part B chapter 20 and the Building Act);

e Details and calculations that clearly indicate any impact on adjacent areas or catchments
that the proposed works may have;

e Estimates of catchment imperviousness and the basis for its derivation;

e Summaries of hydrological and hydraulic modelling as required by the WWDG (see
WWDG Part B chapters 21 and 22), including design parameters and assumptions;

e Allassumptions used as a basis for calculations, including pipe friction factors;

o Draft versions of operations and maintenance manuals for any water quantity or quality
control structures (refer also to clause 5.3.7);

e Landscape and planting drawings complying with QP-C811-AA Standard Draughting
Layout and Format Requirements (attached to CoP Part 2 as Appendix A);

e  System review documentation as detailed in clause 5.3.2;
e All options considered and the reason for choosing the submitted design.

Design checklists, to aid this process, are available in WWDG Part B sections 6.10 and 19.2.
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5.35

5.3.6

5.3.7

Provide the following additional information for detention basins and swales:
e  The design return period;
e The design rate of discharge at each discharge point;
e  The design water level;
e The design volume, where there is a storage function;
e The volume of the basin or swale below surrounding ground level.

Construction Records

Provide the information detailed in CoP Part 3: Quality Assurance and the CCC CSS, including
where applicable:

e All performance test results;

e Material specification compliance test results;

e Compaction test results;

e  Subgrade test results;

o Infiltration test results.

Post-Construction Records

Provide the information detailed in CoP Part 3: Quality Assurance, Part 12: As-Builts, and the CCC
CSS, including where applicable:

e Design report;

e  Completion certificates;

e Producer statements — design, construction, construction review;

e Commissioning report, including all test results;

e Operations & maintenance manuals, where applicable;

e  As-built plans and records.

Approved Materials

Where a material or product is proposed that is not approved in the district, prior to approval, the
Council may require assurance that demonstrates the durability of that material. Where there is no
current standard, the manufacturer will be required to supply copies of their Quality Assurance
procedures and producer statements to support their performance and composition claims for the
products concerned.

Operations and Maintenance Manual

Provide an Operations and Maintenance Manual in accordance with WWDG Part B clause 19.2 for
any water quantity and/or quality control structures or formed features such as ponds. The manual
must describe the design objectives of the structure, describe all the major features, identify all the
relevant references to the WWDG and identify key design criteria (including any conditions attached
to the relevant resource or other consents).

A separate section must explain operations such as the recommended means of sediment removal
and disposal, and identify on-going management and maintenance requirements such as landscape
establishment, vegetation control and nuisance control. CoP Part 10 section 10.6 — Establishment
& Maintenance expands on these requirements.
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5.3.8 Acceptance Criteria

All pipelines, pump stations and other integral components must be tested before acceptance, and

must have been inspected and signed off by the Council. Testing shall be carried out in accordance
with CCC CSS: Part 3 clause 14.
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5.4 GENERAL DESIGN PRINCIPLES

Stormwater drainage is the total system protecting people, land, infrastructure and improvements against
flooding. It consists of a primary drainage system of pipes and waterways and detention areas and a
secondary system consisting of open channels, controlled flood plains, natural ponding areas and flow
paths. These are utilised in conjunction with the setting of building levels to ensure that buildings remain
free of inundation up to the minimum protection standards set out in clause 5.5.2 and the Building Act.

The primary system must cater for the more frequent rainfall events and the secondary system must cater
for higher intensity rainfall events and occasions when there are blockages in the primary drainage system.
Table 5.1 sets out the minimum level of service requirements for the District. Where required, the developer
shall provide new treatment and disposal facilities, and upgrade the existing facilities. Treatment and
disposal systems in Business zoned area shall be specifically designed.

The designer shall have an appreciation of the local catchment, both upstream and downstream, and limit
or mitigate any adverse effects imposed by the development, including effects on surface water and
groundwater

To maintain water quality, it is desirable to avoid mixing stormwater and spring water if at all possible. The
reticulation and disposal system should receive minimal influence from wastewater and groundwater.

5.4.1 Design Considerations

Consider the following aspects and include in the design, where appropriate:

e Size (or sizes) of the surface water drainage pipework throughout the proposed reticulation
system;

e Selection of appropriate pipeline material type(s) and class;

e Mains layout and alignment including: route selection, topographical and environmental aspects,
easements, foundation aspects, clearances and shared trenching requirements, provision for
future system expansion;

e Hydraulic adequacy including acceptable flow velocities and other requirements where applicable
to satisfy WWDG Part B chapter 22;

e  Property service connection locations and sizes;

e  Seismic design — all structures must be designed with adequate flexibility and special provisions to
minimise risk of damage during earthquake. Provide specially designed flexible joints at all
junctions between rigid structures (e.g. reservoirs, pump stations, bridges, buildings, manholes)
and natural or artificially formed ground;

e Geotechnical investigations — take into account any geotechnical requirements determined under
CoP Part 4: Geotechnical Requirements.

5.4.2 Integrated Stormwater Systems to Manage Quality and Quantity

Integrated stormwater systems are both the optimum and preferred method of stormwater
treatment. When these systems are being considered, discuss their use with the Council at an early
stage (Refer to WWDG Part B chapters 5 to 12 for more information on this topic).
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Well-designed and well-maintained integrated systems, which replicate the pre-development
hydrological regime, can not only mitigate adverse environmental effects, but also enhance local
amenity, water quality and ecological values. These systems are designed in accordance with the
waterway’s six values of ecology, landscape, recreation, heritage, culture and drainage (refer
WWDG Part 1 Table 1.1).
o Ecology - Includes ecological processes and inter-relationships between plants, birds, fish
and insects.
e Landscape - The special character of sites, aesthetic quality, and sense of place to people
and communities.
e Recreation - Active and passive recreation, play and facilities associated with recreational
activities.
e Heritage - Sites and activities of both human (e.g. structures) and natural (e.g. landforms)
significance.
e  Culture - The values of Maori and Pakeha, as well as wider community aspirations and
involvement.
o Drainage - Groundwater and surface water inter-relationships, flows, flooding and
stormwater.

The Council may approve existing or proposed areas of vegetation that are protected by way of an
agreement, such as conservation covenant or Queen Elizabeth Il Trust Covenant.

Matters that the Council will assess when considering approval shall include:
e Vegetation type, cover and location with respect to the stormwater system;
o Duration and purpose of the agreement (as defined above);
e Planned or potential earthworks or vegetation removal.

Catchment Management Planning

Carry out stormwater planning on a coordinated and comprehensive catchment-wide basis.
Consider catchment-wide issues at the concept design stage and comply with the catchment
management plan, if one exists.

The implications of future development upstream of the site, and the cumulative effects of land
development on water quality and flooding downstream, are important considerations. The larger
the scale of the development the more significant the catchment management planning issues are
likely to be.

Discuss any catchment management planning issues with the Council at an early stage (see also
WWDG Part B chapters 2, 5, 7 to 12 and 20).

Effects of Land Use on Receiving Waters

Impervious surfaces and piped stormwater drainage systems associated with urban development
have a major effect on catchment hydrology. Faster run-off of polluted storm flows, reduction in
stream and groundwater base flows and accelerated channel erosion and depositions alter the
hydrology and adversely affect the quality of receiving waters. This in turn reduces the diversity of
the aquatic biological community.

The effects of rural development on receiving waters are generally less significant where riparian
margins are protected. However, any reduction in riparian vegetation which increases sediment
loads and nutrient concentrations is likely to reduce aquatic biodiversity.

Consult with Environment Canterbury (ECan) and Waimakariri District Council at an early stage to
identify likely adverse effects of land use on receiving waters (see also WWDG Part B chapter 2).
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5.4.5

5.4.6

54.7

Catchments and Off-Site Effects

All stormwater systems must provide for the collection and controlled disposal of surface water from
within the land being developed, together with any existing run-off from upstream catchments. In
designing downstream facilities, consider the upstream catchment to be fully developed, including
both the existing zoning and any catchment management plans.

For all land development works (including projects involving changes in land use or coverage),
include an evaluation of stormwater run-off changes on upstream and downstream properties. This
evaluation will generally be required at the resource consent stage.

Development must not increase the depth or duration of off-site flooding in any storm event up to
the design event, unless any increase is negligible and can be shown to have no detrimental effects.

Investigate downstream impacts including changes in flow peaks and patterns, flood water levels,
contamination levels, erosion or silting effects, and effects on the existing stormwater drainage
system. Where such impacts are considered detrimental, mitigation measures (e.g. peak flow
attenuation, velocity control, contamination reduction facilities) on or around the development site,
or the upgrading of downstream stormwater disposal systems at the developer’s expense, will be
required.

Stormwater Pumping

Permanent stormwater pumping will only be permitted under exceptional circumstances. Refer to
WWDG Part B section 13.6, taking into account the following additional requirements:

e Pumping systems shall be specifically designed using a multi-pump system to best
balance the need for regular pump operation against the relative infrequency of major
storm events. Design philosophy and technical details shall be discussed with the Council
before detailed design is commenced,;

o All pumps within a station shall be of the same or similar capacity. An additional installed
pump shall act as standby;

e All electrical equipment shall be designed for a maximum of 15 starts per hour.
Depending on the consequences of flooding during a pump station power outage, the
Council may require that an on-site emergency power source or hook-up be provided;

e Valving of pumps shall be such that maintenance can be undertaken on the standby pump
and check valve without interfering with the operation of the duty pump. Flanged or
welded fittings shall be provided throughout, with a proprietary dismantling joint or similar
in the system to facilitate dismantling;

e  Stormwater pump stations shall incorporate control, monitoring, alarm and telemetry
communication systems to Council standards at the time of the design. Any station on
private land must have all weather access for light 5 to 7 tonne trucks.

Flood Risk

Flood Risk Assessment shall take account of the characteristics of the total catchment. A search
shall also be undertaken to find any relevant historical information on flooding. This could include
reviewing records held by relevant bodies, discussions with the local inhabitants or appropriate field
investigations.
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The assessment shall address the following:
e The proximity and nature of any river, stream or watercourse and associated flood plains;
e The capacity of culverts or watercourses downstream of the site and likelihood of
upstream ponding resulting from under capacity or from blockage by debris or slips;

e The upstream culvert and watercourse conditions and the location of the secondary flow
path for floodwater in the event of blockage or under capacity.

Flood design shall take into account the overall site conditions, details of the drainage system and
the probable impediments to free flow (both upstream and downstream) when determining the
expected runoff and design flood levels.

5.4.8 Reducing Waste

When designing the development, consider ways in which waste can be reduced.
e Plan to reduce waste during site clearance e.g. minimise earthworks, reuse excavated
material elsewhere.

e Design to reduce waste during construction, e.g. prescribe waste reduction as a condition
of contract.

e Select materials and products that reduce waste by selecting materials with minimal
installation wastage rates.

e Use materials with a high recycled content e.g. recycled concrete subbase.
See the Resource Efficiency in the Building and Related Industries (REBRI) website for guidelines
on incorporating waste reduction in your project www.rebri.org.nz/.
5.4.9 Alternative Technologies

The Council will consider alternative technologies on a case-by-case basis. Examples of such
technologies are gross pollutant traps and bio-filters.
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5.5.1

5.5.2

DESIGN PARAMETERS

Design Lifetime

All stormwater reticulation systems are to be designed to last for an asset life of at least 100 years
with appropriate maintenance. Design the systems accordingly, to minimise lifecycle costs for the
whole period. Assets designed to minimise capital cost at the expense of overall lifecycle cost will
not be accepted.

Minimum Protection Standards for New Developments

Design all new surface water and land drainage systems to cope with design storms in accordance
with Table 5.1 and WWDG Part B chapters 20, 21 and 22. It is noted that Table 5.1 takes
precedence over the WWDG where there are discrepancies.

Table 5.1 Design Storm AEP for System or Infrastructure

System or Infrastructure AEP
Primary reticulation system 10%
Secondary system, including overland flowpaths 1%

Culvert (Refer also NZTA Bridge Manual Clause 2.3 for heading up and
maximum levels below road surface).

Bridge (Refer also NZTA Bridge Manual Appendix A3 for minimum
clearance above water level).

10%

1%

Post-development peak flows for all intensity events shall be less than pre-development flows, The
way in which this is demonstrated shall include consideration of a range of design events (5-year,
10-year, 50-year and 100-year ARI) and durations (10 minute through to 72 hour), and for this to
include consideration of off-site effects, as outlined under Section 5.4.5. As a minimum stormwater
management area (SMASs) shall be sized to manage flows from the 10-year and 100-year ARI
events, however the impact of other events, as outlined above, shall also be considered.

The minimum floor level must be as specified in the District Plan Chapter 27: Natural Hazards where
those plans apply, otherwise as specified in the Building Code E1/AS1 subject to the limitations of
that document. Where neither document is applicable, specific flooding design shall be required to
demonstrate compliance with the Building Code.

Note:

e The Building Code requires that the floor height must be above the 2% AEP (annual
exceedance probability) flood level, plus a set freeboard depending on the building site.
Freeboard is the provision for flood level design estimate imprecision, construction
tolerances and natural phenomena (e.g. waves, debris, aggradations, channel transition
and bend effects) not explicitly included in the calculations.

e Discuss commercial and industrial developments with special circumstances with the
Council.

e In circumstances where ponding water on roads will exceed 100 mm a greater freeboard
may be required.

e ltis the responsibility of the developer to identify the 2% AEP level and ensure the
accuracy of that information.

Discuss protection standards in tidal areas with ECan and the Council at an early stage. Storm
surge and tsunami hazards, climate change, the District Plan requirements, and sea level rise must
be considered, and a precautionary design approach is recommended.
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5.5.3

Surface Water Run-off

Surface water hydrology shall be in accordance with WWDG Part B chapter 21, with the adjustments
stated below. Drainage system hydraulics shall be in accordance with WWDG Part B chapters 20
and 22. Disposal to soakage chambers shall be in accordance with WWDG Part B chapter 6.

Estimation of the peak flow rate and volumes shall be in accordance with WWDG Part B chapters
21, 22.

The rainfall intensity tables for use in runoff calculations are provided in QP-C814-AA (attached as
Appendix A). These have been taken from HIRDS V4 Scenario RCP 8.5 (2081-2100). For areas
not covered by the tables, interpolate between the nearest points given. If required, more precise
data may be obtained by using HIRDS V4 Scenario RCP 8.5 (2081-2100) or by requesting the data
from WDC.

To be conservative, the rainfall estimates should be increased further for hill catchments.

The runoff coefficient (C value) used shall be taken from either Table 5.2 or Table 5.3, whichever is
the greater, rather than the values given in WWDG.

Table 5.2 Runoff Coefficients for Specific Designs

Surface Type C Value
Fully roofed and/or sealed developments 0.90
Asphalt, concrete, and other paved surfaces 0.85
Bare impearmeable clay with no interception channels or runoff control 0.70
Bare uncultivated soil of medium soakage 0.60
Unsealed roads, yards and similar surfaces 0.50

Heavy clay soil types — pasture and scrub cover

Parks, playgrounds, reserves, gardens, lawns, etc.— predominantly grassed areas 0.30
Heavy clay soil types — bush cover 0.25
Parks, playgrounds and reserves — predominantly bush

High soakage gravel and sandy types — pasture and scrub cover 0.20
Slope of Ground Correction
0-5% -0.05
5-10% 0
10-20% +0.05
Steeper than 20% +0.10

The C values in Table 5.2 shall be adjusted by the slope corrections as appropriate. The initial
values given assume an average slope of 5-10%.

Table 5.3 Runoff Coefficient by Zone

Land Use Zones C Value
Industrial, commercial, CBD, Busl, Bus2, Bus3, Bus4 0.80
town house developments

Residential Res1, Res2, Res3, Res6, Res6A 0.65
Rural, Rural-residential Res4A, Res4B, Resb, Rural 4B, Rural Pegasus See Table 5.2

Impervious area estimations shall be based on proposed land use activity. Impervious area is
defined as all potential buildings, houses, driveways, sheds, patios, carparks and other impervious
or semi-pervious areas. Where alternative porous pavements or other methods that encourage
groundwater infiltration are used then appropriate allowances may be made. Historical evidence
would need to be submitted that verifies the performance of these alternatives.
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554

5.5.5

A recognised alternative runoff estimation method supported by good hydrological information may
be presented for consideration.

Determination of Water Surface Profiles

Design stormwater drainage systems in accordance with WWDG Part B sections 14.6 and 22.10,
by calculating or computer modelling backwater profiles from the specified outfall water level set by
the Council as stated in clause 5.9.9 — Outfall water levels On steep gradients, both inlet control
and hydraulic grade line analysis must be used, and the more severe relevant condition adopted
for design purposes. For pipe networks at manholes and other nodes, water levels computed at
design flow must not exceed finished ground level while allowing existing and future connections to
function satisfactorily.

An example of stormwater system analysis including a backwater calculation is provided in WWDG
Part B Appendix 5.

Stormwater pipelines generally operate in a surcharged condition at full design flow. Pipe diameters
chosen on the basis of pipe flow graphs, such as WWDG Part B Appendix 9 (which uses pipeline
gradient rather than hydraulic gradient), are likely to be conservative in parts affected by free outfall
conditions.

Secondary Flowpaths

Shape lots generally so that they fall towards roadways, which may be used as secondary flow
paths. The use of strategic or arterial roads for this purpose shall not be approved. Ponding or
secondary flow on roads must not exceed 100 mm at the crown, and velocities must be sub-critical
other than where it is unavoidable on hillsides. On hillsides, convey secondary flows safely and as
directly as possible into permanent open waterways.

Surface flows on carriageways shall be controlled in order to enable safe and comfortable vehicle
and pedestrian access across and along road reserves.

Where secondary flow paths cannot, with good design, be kept on roads, they should be kept on
public land such as accessways, parks, and reserves. Secondary flow paths over private land are
the least desirable option and will need to be protected by legal easements.

Design secondary flow paths so that erosion or land instability caused by the secondary flows will
not occur. Where necessary, incorporate special measures to protect the land against such events.

Avoid shaping roads to create basins with piped outlets. Where basins are created a higher level
of service for the primary system may be required.

The secondary flow path sizing and location must be supported by adequate analysis to show:
e That it is of adequate capacity to handle the full flow of events up to 1% AEP, assuming
the primary system is not functioning (this may be relaxed at the Council’s discretion); and
e That it discharges to a location that does not detrimentally affect others and can safely
dissipate via a controlled disposal system as the storm peak passes.

Consider the secondary flow path under conditions of total inlet blockage at critical culverts and
other critical structures.
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5.6.1

5.6.2

5.6.3

5.6.4

PIPELINE DESIGN

Pipe Flow
Determine pipe diameters, flows and gradients from WWDG Part B Appendix 11.

For pipes not flowing full, use Manning’s equation adopting ‘n’ values from WWDG Part B Table 22-
1. Determine part full pipe flow relationships from WWDG Part B Appendix 9.

The primary piped system shall be designed to cater for the peak design flow, without surcharge,
based on the “Colebrook-White” equation. The pipe roughness coefficient shall be:

e For pipes up to and including 300 mm diameter — Ks = 1.50 (n = 0.013).

e  For larger pipe diameters — Ks = 0.60 (n = 0.012).

Refer to WWDG Part B chapter 22 for guidance on energy loss through structures.

Pipeline Connections
Make pipeline connections in accordance with CCC CSS: Part 3.

Design the stormwater drainage system as a separate system (i.e. with no inter-connections
whatsoever with the wastewater system).

Submain and lateral lines may be saddled directly onto larger pipelines, if and only if the main line
is greater than twice the diameter of the branching line, and provided that a manhole or other surface
opening is supplied on the branching line within 50 m of the main line. If this is not possible, then a
manhole shall be installed.

Minimum Pipe Sizes

The minimum pipe diameter is 225 mm diameter.

Material Selection

Select stormwater pipe materials in accordance with this document. Other materials shall be
considered on a case-by-case basis.

The following pipe materials currently available in New Zealand are acceptable for gravity
stormwater lines:

e  Polyvinyl Chloride: PVC-U

e Reinforced Concrete with Rubber Ring Joint (RCRRJ)

The following pipe materials currently available in New Zealand are acceptable for pressure
stormwater lines:

e  Polyvinyl Chloride: PVC-U and PVC-O

¢ RCRRJ;

e Polyethylene: PE 100B and PE 80B,;

e Ductile iron (DI);

e Concrete-lined steel.
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5.6.5

5.6.6

5.6.7

Each material has specific design and installation issues, as identified in the manufacturers’ design
manuals, specifications and other literature. Consider these issues, as listed below, when
specifying materials.
e Polyvinyl Chloride: PVC-U, PVC-O
o UV degradation after more than 2 years exposure.
o Depth of scratching, gouging and impact damage limited to 10% of the wall thickness.
o Proper bedding and installation required.
Possible permeation by contaminants.
o Polyethylene: PE8S80OB, PE100
Sophisticated equipment and highly skilled workers required.
Depth of scratching, gouging and impact damage limited to 10% of the wall thickness.
UV degradation (Blue pipe).
Bedding support required to prevent excessive deformation.
Pulling forces for PE are not to exceed the manufacturer's recommendations.
o Vulnerable to permeation by contaminants (e.g. hydrocarbons).
¢ RCRRJ and Concrete-lined Steel

o Internal lining and external coatings must be undamaged or fully restored after repairs
or fabrication work.

e Ductile Iron

o Internal lining and external coatings must be undamaged or fully restored after repairs
or fabrication work.

o Potential problems with stray electric currents and bimetallic corrosion.

o

O O O O

The effect of fatigue on the pipe is important for all pressure lines subject to cyclic pressure changes.

All fittings shall have a rating at least equal to or greater than the pipe rating. Pressure pipe fittings
may not have a rating less than PN12.

The highest class determined for any point on a line is required for the entire section, manhole to
manhole.

Minimum Cover

Pipelines must have pipe protection complying with CoP Part 6 clause 6.6.8 — Pipe Protection &
Cover, where the minimum cover specified in CCC CSS: Part 3 is not available.

Gradients and Acceptable Flow Velocities

Refer to WWDG Part B clause 14.2.4.

Steep Gradients

Where gradients are steeper than 1:3 over lengths greater than 3.0 metres or where velocities are
higher than 4.0 m/s, and when flows are continuous or frequent, specify wear-resistant pipes such
as ABS, or PVC-U pressure pipe with a minimum class of SN12. This requirement may extend past
the termination of the steep grade. Sacrificial layers can be used in special concrete pipes, or in in-
situ structures.

Avoid lateral junctions on these sections of pipeline. If PVC-M pipes are used and junctions can
not be avoided, specify factory-moulded fittings. Take care to provide adequate anchorage for the

pipes.




NA.’WAIMAKARIRI QP-C814

DISTRICT COUNCIL Issue: 5
. Date: 25/02/25
ENGINEERING CODE OF PRACTICE Page 18 of 33

Part 5: Stormwater & Land Drainage

5.6.8 Scour

Hilly areas, and areas adjacent to them, may have large variations in groundwater levels. These
variations can cause sufficient water movement within the trench for bedding scour to develop.
Allow for scour in flat areas where pipe gradients are steeper than 1:10 and immediately below hill
areas. Refer to CSS: Part 3 clause 8.6 for details of requirements. Fill any under-runner voids
encountered during the work with either foam concrete’ or ‘stiff flowable mix’ as defined in CCC
CSS: Part 1. This treatment must be carried out under the direction of the engineer.

Haunching and backfill materials for areas prone to scour include lime-stabilised loess (40 kg/m?3),
lime stabilised SAP20 (40 kg/m?3), lime stabilised SAP40 (40 kg/m?3), ‘firm mix’ as defined in CCC
CSS: Part 1 or concrete haunching (if bedrock is encountered).

Confirm the suitability of loess for backfill. Loess can only be used in areas outside carriageways
and where there is adequate control of moisture content and mixing on site. Use lime stabilised
SAP40 for backfilling all carriageways, and lime stabilised SAP20 in all areas outside carriageways
where loess is not suitable.

Specify water stops on all pipelines with gradients steeper than 1:3, where the pipe is concrete
haunched. Where ‘firm mix’ is used for haunching, water stops are not required. WWDG Part B
clause 14.2.3 details the design criteria, and construction must comply with SD 600-347.

5.6.9 Inlet and Outlet Structures

Design inlets and outlets in accordance with WWDG Part B sections 14.6 and 14.7. Install safety
grills where pipe diameter is greater than 525 mm. Install debris grills where blockage is a potential
problem. Provide for operational requirements.

Consider the effects of inlet and tailwater controls when designing culverts, as set out in WWDG
Part B section 22.9.

Take backflow effects into account in design. Consider outlet design and water level conditions in
the design of discharges to existing stormwater systems and waterways and incorporate backflow
prevention if necessary.

Where pipes discharge onto land or into a waterway outlet, design structures to dissipate energy
and minimise erosion or land instability. Ensure velocities are non-scouring at the point of
discharge. Acceptable outlet velocities will depend on soil conditions, but should not exceed:

e 0.5m/s where the substrate is cohesive; or

e Velocities given in WWDG Part B section 22.7 Table 22-5.

5.6.10 Manholes

Provide manholes in accordance with WWDG Part B section 14.4 and CCC CSS: Part 3. Consult
the Council before embarking on any part of the system design where the velocity is such that the
flow will not progress smoothly through the manhole into the discharge pipe.

No feature should impede flow through a manhole. If circumstances necessitate such a feature,
widen the cross section of the manhole to counteract any potential head loss. The design must be
accepted by the Council.

Check the effects of turbulence or hydraulic grade on pressure within manholes. Manhole depths
must prevent the lifting of manhole lids and tops.
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5.6.11

5.6.12

Manholes shall normally be provided on all drainage pipelines as follows:
e Ateach change of direction, pipe size or gradient;
e Ateach branching line or intersection;
e Atthe end of all terminal lines other than those with headwalls;
e Ata spacing of not more than 90 m for pipes of diameter 1500 mm or less;

e At a spacing of not more than 150 m for pipes of diameter in excess of 1500 mm, with the
approval of the Drainage Asset Manager.

Access chambers or sumps may be used in place of manholes where appropriate.

Sumps

Sumps shall be generally constructed to accord with WWDG Part B section 14.5 and with the
standard drawings. Sump grate bars shall be aligned with the direction of flow.

Sumps shall be installed at every intersection and dip , and located such that channel flows do not
exceed the limits stated:

e 55L/s for a single sump

e 90 L/s for a double sump

Maximum sump spacing shall be as described for manholes in clause 5.6.10. In addition to the
requirements above, note that intersection sumps are generally located on the kerb-line tangent
point.

Sumps shall be sited so that they do not impede accessways or kerb crossings due to any ponding
that may occur in rainfall events less than 10% AEP.

Design consideration shall also be given to the effect of stormwater flows from and along the road
surface, for example flow around corners and at intersections.

Terrain with a slope of greater than 10% is considered hilly. In this situation sump efficiency and
effectiveness decreases and the Council will require specific design to be submitted for approval.

Connections to sumps shall be made in accordance with SD 600-341A/B/C. Minimum 225 mm
diameter pipes shall be used to connect a sump to any adjacent manhole in the primary stormwater
reticulation system. Direct saddle connections from any sump outlet pipe to an adjacent stormwater
system may be approved provided the adjacent system uses 600 mm diameter pipes or larger, and
an existing manhole is not conveniently located. The diameter of the connecting pipe shall be less
than half the diameter of the pipe used by the adjacent system.

During road works or construction a suitable means of preventing debris entering the stormwater
system must be used. Any gravel or debris entering sumps or the stormwater system shall be
removed or flushed from the system prior to acceptance by the Council.

Sump filters may be used, provided that a specific design and a maintenance plan are submitted to
the Council. Written approval from the Council shall be required to proceed.
Subsoil Drains

Design subsoil drains, which are installed to control groundwater levels, in accordance with WWDG
Part B clause 5.3.1.

Refer to manufacturer’s literature for information on pipe materials, filter fabrics, bedding and filter
design.
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5.6.13 Pipelines in Permeable Ground

Where a buried pipeline is likely to encounter an underground source of water, ensure that the
groundwater in the water bearing layers will not be diverted to a new exit point through the backfill.
Specify backfill material with the same permeability as the surrounding ground and detail water
migration barriers at any change of ground permeability.

5.6.14 Concrete Waterstops

WWDG Part B clause 14.2.3 details the design criteria to consider before installing concrete
waterstops, additional to those relating to permeable ground. Space waterstops as detailed in
WWDG Part B Table 14.2. Specify waterstops constructed to comply with SD 600-347.

Also specify waterstops on all pipelines with gradients steeper than 1:3 where the pipe is concrete
haunched. Where ‘firm mix’ is used for haunching water stops are not required.
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5.7 WATERWAY DESIGN
Design waterways in accordance with WWDG Part B chapters 7 to 13 inclusive.

Where a natural waterway, open stream, or formed drainage channel is incorporated in a land drainage
system, then it shall:

e Accommodate the design freeboard including the required factor of safety;

e Be designed to prevent scour effects resulting from a 2% AEP storm.

Provide access along at least one side of any waterway for maintenance, taking into account the “reach” of
cleaning machinery. Vegetate berms and banks and lay at slopes that are stable, maintainable, and not
prone to scour in flood flows.

Buildings and other structures are to be subject to a 10m offset from a waterway, and any proposed
reduction will require approval by the Drainage Asset Manager.

Maintain fish passage, unless otherwise authorised by the Council or ECan. Refer to WWDG Part B section
2.2 and clause 13.2.5
5.7.1 Constructed waterways

Design constructed waterways to meet the aesthetic and amenity criteria of the Council (see WWDG
Part B chapters 7t0 9, 11 and 12). These waterways must form part of a surface water management
system.

Public constructed waterways will be maintained by the Council.

5.7.2 Natural waterways

Restore and enhance the natural features and amenity values of highly modified natural waterways
wherever possible.

Avoid the piping or filling-in of natural waterways. A resource consent from the Council and ECan
will be required for this activity.

Provide for drainage, landscape, ecology heritage, recreation and cultural values when enhancing
these waterways. Refer to WWDG Part A for an understanding of the principles underpinning these
values and WWDG Part B Chapters 7 to 9, 11 and 12 for information about specific criteria. For
information about riparian planting refer also to the Streamside Planting Guide.

Create Local Purpose (Esplanade) Reserves around significant natural waterways.

5.7.3 Fencing

The Stormwater and Land Drainage Bylaw requires consent for the erection of a fence across a
waterway. Fences must not significantly impede flood flows up to the minimum protection standards
(Refer WWDG Part B section 13.9).
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5.8.1

5.8.2

DISPOSAL AND TREATMENT DESIGN

Approved outfall

The outfall for a development must be either the public stormwater drainage system or an approved
alternative stormwater disposal system, subject to the following conditions:

o Development in areas zoned Residential 1 or 2 shall discharge either directly or indirectly
to a reticulated system, through an approved soakage or detention system as appropriate;

o Development in areas zoned Residential 4A or 4B, but not in a rural drainage area, shall
discharge to a public drain, a natural drainage system or to ground, where the subsoil
strata permits;

e Inrural drainage areas, all lots shall be provided with access to a common or public drain.
This may require passage via a reticulation system that includes a private drain across
third party property, in which case easements and rights of way shall be required. In all
cases, the existing drainage system and use rights shall be retained. Where practicable
and approved, disposal may be via soakage to ground.

e A suitable headwall and dissipating structure must be constructed at the outlet to ensure
no erosion occurs in the immediate vicinity of the waterway;

¢ No obstruction which will impede the natural flow may be placed in the channel;

e The discharge must be authorised by ECan.

All primary piped reticulation outlets that discharge into a natural waterway, swale, pond, or open
drain, and are also subject to tidal effects or backflow, shall be fitted with an approved flap valve.

All primary piped reticulation outlets in Residential or Business Zone areas and using pipes greater
then 600 mm in diameter, or if otherwise required by the Drainage Asset Manager, shall have an
approved safety grill that is secured to prevent unauthorised access.

Discharge to ground

The Council encourages discharging to ground where soil conditions are suitable for soakage. Note
that soakage cannot be relied on to reduce the capacity required by the system (refer to WWDG
Part B section 6.5). The stormwater system should be designed to handle the full stormwater
discharge at the required level of service, with the assumption that the soakage is not functioning.
Offset of reticulation capacity may be allowed at the Council’s discretion.

A geotechnical investigation shall be carried out when considering the use of soakage in a
development.

A discharge consent may be required from ECan for discharge to soakage.

All roadside soakpits shall comply with the requirements of this Code. Example designs are shown
in SD 600-330A/B and 600-390. Soakpits for roading purposes shall be marked using one blue
post of a type to be approved by the Council.

Silt traps and standard sump and gratings may be installed upstream to protect soakpits from
excess sediment entering the soakpit system.

Soakpit design will take into account any effects of the location and inflow source. Pre-treatment
shall be designed and installed where needed to prevent silting up and other problems. The
systems shall be designed and located for ease of maintenance and replacement as required.

Discharge to ground on private property is acceptable, but in urban areas the soakpit must be
protected by a consent notice requiring the property owner to maintain and protect the system. This
does not apply for rural developments.
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5.8.3

5.8.4

Stormwater Tanks

Stormwater tanks on private properties can regulate stormwater discharge from connected
impervious areas such as roofs, hardstand areas and driveways. The Council may recommend or
require a stormwater tank when:
e The public stormwater system downstream has no capacity for a new connection and it is
uneconomic to upgrade it;

o Direct discharge to a hill gully or slope is likely to cause erosion.
Tanks are unlikely to be approved if an economic alternative system is available.

The Council may approve a request from a private property owner to install a stormwater tank for
water conservation or other reasons.

Refer to the CCC leaflet Stormwater Tanks on Private Properties for further guidance, including
installation guidelines.

Treatment

Design for discharge quality in accordance with WWDG Part B chapter 6 and ARC TP10. The
designer may propose alternative design elements with supporting evidence from recognised
authorities.

All stormwater that outfalls from a development to a centralised system shall be treated prior to
entry to the Council’s stormwater system. Discharge quality shall not breach the ECan Pollution
and Sediment Control guideline, and shall also comply with the specific conditions of the discharge
consent. Note that ECan currently has a minimum threshold of 30 lots.

The Council may consider alternative methods that provide adequate treatment of discharge. The
developer is encouraged to explore ground infiltration and non-structural methods of water quality
protection. Such methods include reduction of impervious area, providing sheet flow through
vegetated buffer strips, bio-retention and maximising vegetation cover. Use of the above
suggestions may reduce the size of stormwater treatment facilities required.
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5.9 NETWORK LAYOUT DESIGN

5.9.1 Topographical Considerations

In steep terrain, the location of pipes is governed by topography. Gravity pipelines operating against
natural fall create a need for deep excavations, which can be very expensive. They can also create
basins with piped outlets.

The pipe layout must conform to natural fall as far as possible. Where basins are created, provision
of a fail-safe outlet and a higher level of service for the primary system may be required.

5.9.2 Location of Open Waterways

Open drainage systems shall generally be located within a drainage reserve, easement or road
reserve. Using drainage easements or road reserves in Residential or Business zones is subject
to approval by the Drainage Asset Manager.

5.9.3 Location and Alignment of Stormwater Pipelines

Locate stormwater pipeline mains within the legal road (but not under the crown of the carriageway)
or within other public land. Allow for access for construction or future maintenance.

Position pipes as follows:
e  Within the road formation (refer WWDG Part B clause 14.2.1);
e  Within public land with the approval the Council;
e Within drainage reserves;

Pipes should not be placed within private property where other options are available. If this is
unavoidable, the pipe shall be placed adjacent to and, if possible, parallel to boundaries, with a
minimum offset to the pipe centreline of one metre. Clause 5.9.12 — Easements shall apply.

Make crossings of roads, railway lines, creeks, drains and underground services at right angles, as
far as practicable.

Allow for possible future building plans when locating proposed pipes and avoid maintenance
structures within the property. This may include specifying physical protection of the pipe within or
adjacent to the normal building areas or any engineering features (existing or likely) on the site e.g.
retaining walls.

Specific design and approval from the Council is required for the use of curved pipelines.

Note that pipes with diameter 450 mm or less, within the road reserve, shall be located under the
kerb & channel (where present). Pipes with diameter 525 mm or greater shall be located in the
carriageway. See also SD 600-245A/B/C.

5.9.4 Service Lateral Connections

In Residential or Business Zone areas, all primary piped reticulation inlets shall be via either a
service connection, a sump or an approved grated entry structure. Those fitted with a grate shall
offer a maximum bar spacing of 150 mm. The approach slope of any fitted inlet grill shall be at a
slope of no more than 30 degrees above the horizontal.

Connections of laterals to mains must be in accordance with CCC CSS: Part 3.
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The connection of individual lots and developments to the public system must meet the following
requirements:

e Connection must be by gravity flow via laterals to mains or waterways, or to a roadside
kerb or swale or rain tanks, or (in certain situations) on site detention tanks;

e  Provide all new urban lots with individual service laterals;

e Each connection must be capable of serving the entire building area of the lot (unless
approval is obtained from the Council to do otherwise);

e Provide stormwater connections at such depth at the boundary of urban lots that a drain is
able to be extended from the connection to the farthest point on the lot, at grades and
cover complying with the Building Act 2004;

e  The minimum diameter of connections must be:

o 100 mm for residential or commercial lots.

o 150 mm for industrial lots.

o 150 mm for connections serving three or more dwellings or premises (unless
otherwise approved by the Council);

e  Where the public system is outside the lot to be served, extend a connection pipeline a
minimum of 0.6 m into the main area of the lot;

e The connection shall be positioned so as not to compromise the lot’s available building
area. Generally this position will be on the road frontage, clear of street trees and vehicle
crossings, approximately 0.6 m from a side boundary and within 0.6 m of the final ground
surface;

e Connection to features such as vegetated swales, soakpits, or soakage basins is
acceptable provided the system is authorised by ECan and adverse effects and potential
nuisances are addressed,;

e Seal all connections to pipelines or manholes by removable caps at the upstream end until
such time as they are required.

Where a design for a residential lot requires a 150 mm diameter service connection pipe or larger:
e Connection to a kerb or roadside drain outfall shall require two 100 mm diameter pipes.
e The 100 mm diameter pipes shall outfall from an approved sump located inside or
adjacent to the roadside boundary.

e  Where outfall is to kerb and channel, two kerb adapter connections shall be used and be
located not less than 300 mm and not more than 500 mm between centres.

Service connections shall, wherever possible, be laid at right angles to the main reticulation system,
and shall be of a type as detailed in Table 5.4.

Table 5.4 Service Connection Type

Zone Reticulation Connection Type
Kerb and channel PVC-U Kerb adapter
All Residential Direct saddle connection to main, or to ground
except 4A and 4B | Piped main available soakage where soil conditions are suitable (overflow
pipe to kerb & channel may be required)
With Reticulated drainage To provide retention, drains, natural waterways or
Residential 4A or system ground soakage where soil conditions are suitable.
Residential 4B Without reticulated drainage | To natural waterway or ground soakage where soil
system conditions are suitable.

Where the reticulation is laid deeper than 3 metres below ground level, service connections should
not be via direct connection to the reticulation. In this situation, connections shall be made via a
manhole, sump or similar structure.
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5.9.5

5.9.6

Footpaths and kerbs shall be sawcut at the position of the service connection to allow controlled
cracking.

Location and Design of Basins

Ponding basins are being used throughout the district as stormwater treatment and detention
devices to improve water quality and to mitigate increased stormwater flows. These structures are
important landscape features in public open space. Carefully consider their location, design,
construction, and ongoing maintenance requirements, including full vehicle access, during the early
stages of planning.

Ponding basins must be constructed on land vested in the Council. If the land is not to be vested
immediately, the area must be protected by an easement, a bond, and an agreement for the land
to be vested at a later date.

From a landscape perspective, these types of basins are highly designed and managed in order to
protect their primary functions (e.g. stormwater storage capacity, soil infiltration). Design solutions
should build on the features of the local landscape, features associated with the proposed
development and the wider planning context. As the Council will generally take on the responsibility
for these structures, it needs to have input into the design of these structures from the outset.

Co-locate basins with public open space having a similar appearance and maintenance approach
(i.e. road reserves and recreation reserves with a garden approach to maintenance). Basins should
not be located in areas that are being managed primarily for their ecological values (such as
esplanade reserves). The management approach for ecological areas aims to support natural
processes through encouraging natural regeneration with limited maintenance that focuses
predominantly on managing for weed species.

Design and construct swales and basins so that they replicate natural landforms. Where possible,
create organic, undulating landforms with meandering inverts and mid-slope terraces. Avoid slopes
that have a gradient steeper than one-in-four. Round off all tops and toes of slopes to blend
imperceptibly with adjoining landforms. For safety reasons, ensure open sightlines from
surrounding public and private land. Provide sufficient areas of land to achieve this land shaping
and to enable public access, as well as to provide for stormwater capacity.

The flow characteristics of natural open stream systems shall be based on their likely long-term
state, particularly in terms of density of vegetation. The flow characteristics shall also consider peak
flood conditions such as surcharge and blockage.

Refer to WWDG Part B, Chapter 6 for more information on the design of stormwater treatment
systems.

Location and Design of Swales

Use swales for temporary water storage or retention, as this provides attenuation of stormwater
peaks and may also reduce the downstream flood peak. Normally this design consists of shaped
grass berms, with no permeability built into the construction materials.

Primary treatment is achieved by a detailed design that uses suitable permeable material to allow
soakage to subsoil levels. Volumes undergoing primary treatment through infiltration can be
increased through longer resident times in permeable swales. Provide opportunities for sediment
to settle out in swales through slower velocities, longer resident times and dense grass cover, as
these all slow overland flows.

Design longitudinal gradients steeper than 1 in 70 unless:
e There is an effective subsoil drainage system either under or in the swale invert or;

e The invert contains gravel mulch, a narrow concrete invert or landscape planting.
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5.9.7

5.9.8

5.9.9

5.9.10

5.9.11

Planting material installed in the swale should not include bark, similar organic mulch or other loose
easily transported material.

Take into account repeated use of vehicles or heavy ride-on mowers, which will substantially reduce
the permeability of swales that have been constructed for primary treatment. See also clause 5.9.5
and CoP Part 10:; Reserves, Streetscape & Open Spaces for guidance on design.

Bridges and Culverts

Refer to the Bridge Manual and WWDG Part B chapter 13 for waterway design at bridges and
culverts.

The minimum design storm AEP for systems or structures shall be as shown in Table 5.1.

Protection of road subgrade

The potential risk of carriageway damage from a saturated sub-base is a design issue. Early
discussion with the Council is needed when the maximum level of detained water in any ponding
area is greater than 200 mm below any carriageway or right of way within a horizontal distance of
80 metres. Provide evidence that the road subgrade will not be compromised. Special pavement
or pond design may be necessary.

Outfall water levels

Where possible, the Council will provide the start water level at the point of connection to the public
stormwater system or at some point downstream where design water levels are known, as a
subdivision consent parameter. If this information is not known to the Council, the applicant’s
engineer shall determine this figure.

When a tributary drain or a waterway flows into a much larger drain or a much larger waterway, the
peak flows generally do not coincide. Check both the situation where the tributary has reached
peak flow but the receiving waterway has not and where the receiving waterway is at peak flow but
the tributary has passed it. Take the worst case as the design case (refer to WWDG Part B clause
22.5.2).

Clearances from Other Services or Structures

CoP Part 9 clause 9.5.4 — Typical Services Layout and Clearances summarises clearances for utility
services. Confirm these clearances with the network utility operators, before deciding on any utility
layout or trench detail.

Locate pipes that are adjacent to existing buildings and structures clear of the “zone of influence”
of the building foundations. If this is not possible, undertake a specific design covering the following:
e Protection of the pipeline;
e Long term maintenance access for the pipeline;
e Protection of the existing structure or building.

Specify the protection on the engineering drawings.

Building over Pipelines

The Council prefers not to have public stormwater mains under buildings because of the potential
difficulties with maintenance, replacement and repairs. In some situations it is permitted to construct
buildings over the stormwater mains, however, this would be considered on a case by case basis.
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5.9.12

Approval may be given provided:
e There is no reasonable alternative for the property owner; and
e The existing pipeline is not greater than 225 mm diameter; and
e The length under the building is minimised; and
e The Council is advised and approves each individual proposal, in writing, prior to obtaining
a building consent; and
e  One of the following solutions is used:

o  The length of pipe under the building is replaced with an equivalent diameter PVC
main laid inside a carrier pipe of the next appropriate larger size or as specified to
facilitate future size upgrading. Manholes are to be placed on each side of and
clear of the building, with no lateral connections permitted between these points.
The foundations of any building must be designed and constructed so that no
additional load is placed on the pipe. All backfill must be thoroughly compacted
and certified by an appropriately competent person; or

o  There is still access for repairs or replacement without disturbing the building, e.g.
high open foundations on poles or cantilevered with a minimum of 2 metres
vertical clearance from ground level and 1.5 metres vertical clearance from the
centreline of the main.

Where the pipeline is covered by an easement, the property owner shall:
e Where there is no subdivision planned, request a waiver letter from the Council seeking
permission to encroach upon the easement; or
e Where a subdivision is planned, adjust the easement document to record the
encroachment and pay associated costs.

Easements

Provide easements for public pipelines, subsoil drains and waterways through private property or
where private pipelines serving one lot cross another lot.

For a pipeline, the minimum width of a drainage reserve or easement shall be 3 m or twice the depth
from ground level to the buried pipe, whichever is greater. The easement shall be centred on the
pipe.

For a waterway, the minimum width of a drainage reserve or easement shall be annual bank full

width plus 10 metres on one side of the drain from the top of bank and along the full length of the
drain.

The easement may also provide for public right of way or other legal access.

Where it is on one side of the drain only, the reserve shall be continuous on that side from one
road/public legal corridor to the next upstream or downstream road/public legal corridor.
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5.10 MATERIALS

The Council has an asset service life requirement of 100 years. Pipes and fittings must have a minimum
required design life of 100 years and a minimum warranty period of 50 years. All products must be fit for
their respective purpose and comply in all respects with the Council’s current specification for the supply of
that material and the standards referenced.

Where a material or product is proposed that is not approved in the district the Council may require
assurance that demonstrates the durability of that material prior to approval. Where there is no current
standard, the manufacturer will be required to supply copies of their Quality Assurance procedures and
producer statements to support their performance and composition claims for the products concerned.

5.10.1 Bedding, Haunching and Backfill

Bedding and haunching materials must comply with CCC CSS: Part 3 and the pipe manufacturer's
specifications.

Specify backfill materials individually. The material used must be capable of achieving the backfill
compaction requirements set out in CCC CSS: Part 1.

5.10.2 Corrosion Prevention

Contaminated sites and areas with the potential for corrosion may produce a reduction in expected
life and should be specifically designed for. The developer will be required to submit for approval
their proposed list of materials such that the Council can determine material suitability.

Potential problems may include:
e  Mildly corrosive soils
e Higher than normal operating pressures
e Potential for liquefaction

Corrosion can be caused by hydrogen sulphide, aggressive groundwater, saltwater attack, carbon
dioxide or oxygen rich environments. Before specifying concrete pipes within potentially corrosive
areas, test the groundwater to check whether concrete piping is appropriate. Regard groundwater
as aggressive to ordinary Portland cement if any of the criteria in Table 5.5 are met.

Table 5.5 Criteria for Aggressive Groundwater

Options Measure Condition
1) Calcium carbonate alkalinity CaCOs > 35 ppm
Aggressive carbon dioxide CO2 > 90 ppm
2) Calcium carbonate alkalinity CaCOs3 < 35 ppm
Aggressive carbon dioxide CO2 > 40 ppm
3) Acidity pH<®6
4) Sulphate S04 > 1,000 mg/L

Design to minimise corrosion through:
e  Selecting materials which will resist corrosion;
e Designing in an allowance for corrosion over the 100-year life-cycle of the asset;
e Providing protective coatings, such as polyethylene film or coal tar epoxy;
e Increasing cover to reinforcing;
e Laying concrete pipes in concrete haunching (see SD 600-344A Type C or H).

Bolts and fittings must be hot dip galvanised and incorporate zinc anodic protection. Do not use
stainless steel where it may fail as a result of crevice corrosion in the presence of sulphides and
chlorides.
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5.11.1

5.11.2

5.11.3

5.11.4

5.11.5

INSTALLATION

Authorised Installers

Only Waimakariri District Council Authorised Drainlayers are permitted to install pipework that will
be vested into the Council and any pipework that is located within legal roads. A full list of authorised
drainlayers and conditions of approval may be obtained on request from the Council.

Registered drainlayers who have tendered for a Council contract as a contractor or sub-contractor
shall be evaluated on their ability to complete the works, and accepted or rejected accordingly.

Construction of the stormwater system must not start until acceptance in writing has been given by
the Council.

Wherever works are installed within existing legal roads, a Road Opening Notice (RON) must be
obtained for that work. The work must comply with requirements as set out in the Council standard
specification QP-C843 for this type of work.

No work may start until the RON has been approved in writing by the Council.

Connection to the Public System

Only Council approved contractors may make connections to the Council utility system. Connection
of any part of the works into the Council system shall only be made with prior approval of Council
in writing.

Handling

Both the developer and the contractor are responsible for ensuring the appropriate handling,
storage, transportation and installation of pipes and fittings to avoid damage and to preserve their
dimensions and physical properties. The total exposed storage period from the date of manufacture
to the date of installation for all PVC pipe must not exceed 12 months. Store fittings under cover at
all times.

Approved Plans

The contractor shall work from the most up-to-date, Council-authorised plans.

Confined Spaces

Contractors shall work within the Council’s Guidelines for Entering and Working Within Confined
Spaces (QP-C606). Contractors that do not hold the relevant qualifications shall not work within
confined spaces. The Council Water Unit may be engaged at the Contractor’s expense.
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5.12 TESTING & COMMISSIONING

Testing of all pipelines, manholes and other structures must be carried out as specified in CoP Part 3:
Quality Assurance in the presence of the Council Representative.

Any particular network facility (e.g. pumping station or other complex item) shall have a specific testing and
commissioning procedure prepared and submitted to the Council for approval. It shall then be tested &
commissioned in accordance with this approved procedure.
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5.13 AS-BUILT INFORMATION

Provide as-built information which complies with CoP Part 12: As-Builts and this Part.
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Rainfall Intensity Tables

This data has been generated from HIRDS V4 software, Scenario RCP 8.5 (2081-2100). For areas not covered by the tables, interpolate between the nearest
points given. If required, more precise data may be obtained by using HIRDS V4 Scenario RCP 8.5 (2081-2100) or by requesting the data from WDC. To be
conservative, values should be increased for hill catchments.

Rainfall Intensities (mm/hr) for 20% AEP Event (HIRDS V4 Scenario RCP 8.5 (2081-2100))

Duration
Location Northing Easting

10m 20m 30m 1h 2h 6h 12h 24h 48h 72h
Ashley Gorge 5775086 2447402 63.2 41.5 33.2 23.1 16.3 9.28 6.39 4.27 2.76 2.1
?(s)\k/tzhm 5770187 2477408 49.5 33.7 27.3 195 14 8.02 55 3.64 2.31 1.73
Cust 5766018 2459305 56.3 37.1 29.7 20.8 14.7 8.4 5.79 3.88 2.51 1.91
Kaiapoi 5758066 2482037 38.6 27.4 22.7 16.8 12.4 7.35 5.11 3.41 2.18 1.63
Lees Valley 5785117 2444245 51.3 36.5 30.3 22.2 16.2 9.5 6.55 4.34 2.76 2.07
Loburn 5772950 2470718 50.9 35.1 28.7 20.7 15 8.7 6 3.99 2.54 1.91
gﬁggsvnle / 5758585 2472200 49.5 33.6 27.2 19.3 13.8 7.81 5.32 3.5 2.21 1.65
Okuku 5773640 2463277 49.6 34.9 28.8 21 15.3 8.86 6.05 3.96 2.47 1.82
Oxford 5767328 2444164 60.8 40.3 32.2 22.5 15.7 8.77 5.91 3.85 2.42 1.8
Pines/Kairaki 5758567 2485933 38.5 28.2 23.7 175 12.8 7.38 5.03 3.29 2.08 1.55
Rangiora 5766688 2476775 51.2 34.8 28.2 20 14.3 8.12 5.53 3.62 2.28 1.7
Sefton 5773365 2483100 46.6 32 26.1 18.7 135 7.8 5.36 3.55 2.26 1.69
Tuahiwi 5763950 2480958 45 31.1 25.5 18.4 13.3 7.65 5.24 3.45 2.18 1.62
View Hill 5767298 2433696 56.3 37.4 30 21.1 15 8.59 5.92 3.96 2.56 1.94
\é\glélrjlku 5768888 2486675 43.3 30.2 24.8 18 131 7.64 5.27 3.49 2.21 1.65
West Eyreton 5761881 2458060 55.1 36.4 29.2 20.4 14.4 8.15 5.58 3.7 2.37 1.78
Woodend 5765047 2482873 43.8 30.7 25.2 18.4 13.3 7.72 5.28 3.46 2.17 1.61
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Rainfall Intensities (mm/hr) for 2% AEP Event (HIRDS V4 Scenario RCP 8.5 (2081-2100))
Duration

Location Northing Easting

10m 20m 30m 1h 2h 6h 12h 24h 48h 72h
Ashley Gorge 5775086 2447402 124 80.3 63.5 43.6 30.2 16.8 11.4 7.47 4.76 3.58
,_lé_\gcvlre];/hip 5770187 2477408 97.7 65.3 52.5 36.8 25.9 145 9.76 6.34 3.97 2.93
Cust 5766018 2459305 112 72.5 57.4 39.4 27.4 15.2 10.3 6.76 431 3.23
Kaiapoi 5758066 2482037 77.1 53.6 44 31.8 22.9 13.2 9 5.88 3.68 2.71
Lees Valley 5785117 2444245 99.3 69.6 57.2 41.3 29.7 17 11.5 7.49 4.7 3.49
Loburn 5772950 2470718 100 67.9 54.9 39 27.7 15.7 10.7 6.96 4.38 3.24
gﬁggsvﬂle / 5758585 2472200 98.8 65.8 52.7 36.7 25.6 14.1 9.42 6.06 3.77 2.78
Okuku 5773640 2463277 97.8 67.7 55.3 39.6 28.3 16 10.7 6.86 421 3.07
Oxford 5767328 2444164 119 77.8 61.7 42.4 29.3 16 10.6 6.82 4.23 3.11
Pines/Kairaki 5758567 2485933 77.2 55.5 46 334 23.9 13.4 8.91 571 3.53 2.6
Rangiora 5766688 2476775 101 67.4 54.1 37.9 26.5 14.7 9.85 6.34 3.93 2.89
Sefton 5773365 2483100 92 62.1 50.1 35.4 25 14.1 9.53 6.19 3.88 2.87
Tuahiwi 5763950 2480958 89.2 60.5 49 34.7 24.6 13.8 9.29 5.99 3.72 2.73
View Hill 5767298 2433696 111 72.3 57.5 39.8 27.8 15.6 10.6 6.94 4.42 3.31
\é\glc(:lrjlku 5763888 2486675 85.9 58.8 47.8 34.2 24.4 13.9 9.37 6.08 3.79 2.8
West Eyreton 5761881 2458060 110 71.3 56.5 38.7 26.8 14.8 9.91 6.44 4.05 3.02
Woodend 5765047 2482873 86.6 59.6 48.6 34.8 24.8 14 9.42 6.07 3.74 2.74
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6.1 INTRODUCTION

This Part of the CoP provides guidelines and standards as a basis for designing wastewater reticulation,
treatment and disposal systems that not only function well but are also appropriate and safe
environments.

This Part is not intended to be a detailed design guide or to replace the need for wastewater engineering
expertise in some areas of the design process. The standards included in this Part are one way of

achieving the desired outcomes and performance criteria of the network components described below.

6.1.1

Description of the Wastewater System

The Council's wastewater system comprises a number of discrete urban and rural schemes.

At present there are fifteen wastewater schemes in the Waimakariri District, where wastewater
disposal is managed by the Council. These range from the small septic tank systems at Ohoka
Meadows and Swannanoa to the large urban reticulated schemes of Kaiapoi and Rangiora.

Table 6.1 List of WDC schemes

to WWTP

Scheme Zone Type Treatment & Disposal
Fernside Rural-residential STEP system, pumped Fernside WWTP
to WWTP Discharge to ground via recirculating sand
contactor filter system
Kaiapoi Urban Gravity reticulation with Kaiapoi WWTP
pumpstations Discharge to ocean outfall via oxidation ponds and
infiltration wetland
Loburn Lea Rural-residential Gravity reticulation Loburn Lea WWTP
Discharge to ground via recirculating sand
contactor filter system
Mandeville Rural-residential STEP system, pumped Mandeville WWTP

Discharge to ground via sand filter system

Ohoka Meadows

Rural-residential

STEP system, pumped
to WWTP

Ohoka Meadows WWTP
Discharge to ground via recirculating sand
contactor filter system

to WWTP

Oxford Urban Gravity reticulation with Oxford WWTP
pumpstations Discharge to ground (centre pivot irrigator) via
aerated activated sludge system
Pines Kairaki Urban Gravity reticulation with via Kaiapoi WWTP
pumpstations
Rangiora Urban Gravity reticulation with Rangiora WWTP
pumpstations Discharges to ocean outfall via Rangiora oxidation
ponds and Kaiapoi wetland
Swannanoa Rural-residential STEP system, pumped Swannanoa WWTP
to WWTP Discharge to ground via sand filter system
Tuahiwi Rural-residential STEP system, pumped via Woodend WWTP

to WWTP

Waikuku Beach Urban Gravity reticulation with via Woodend WWTP
pumpstations
Woodend Urban Gravity reticulation with Woodend WWTP
pumpstations Discharge to ocean outfall via oxidation ponds and
infiltration wetland
Woodend Beach Urban Gravity reticulation via Woodend WWTP
Pegasus Urban Gravity reticulation via Woodend WWTP
Mapleham Rural-residential STEP system, pumped via Woodend WWTP
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6.1.2

New Developments

Gravity reticulation, with a minimum amount of pumping is the preferred method of wastewater
reticulation for new developments.

Standard plans and specifications for submersible pumping stations are available from the
Council.

In areas where gravity reticulation systems are not practicable due to flat grades or long
distances, alternative systems (such as common pressure main systems, including small privately
operated and municipal treatment & disposal systems) may be accepted, subject to the Council’s
approval. Typically, each lot must have an individual wastewater pump connected to the common
pressure main system.

Biofilter design is included in this Part of the CoP. Biofilters are required at the terminal of all
pressure mains likely to generate hydrogen sulphide.
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6.2

CONSENT AND COMPLIANCE ISSUES

The consent and compliance information set out in Part 2: General Requirements applies to all works
within the Waimakariri District, with the addition of the clauses below.

6.2.1

6.2.2

6.2.3

6.2.4

Legislation

The Resource Management Act (RMA) 1991 and amendments is the principal statute that
controls land development, including wastewater aspects.

Approval Process

Refer to Part 2: General Requirements, Section 2.2.6 for information regarding the standard
approval process.

District Council Requirements

The Council is currently preparing a Wastewater Bylaw. When the Bylaw is adopted it will define
the Council’'s requirements and protection for wastewater drainage work. Requirements in the
Wastewater Bylaw must be met by any application made after the bylaw is adopted.

Pump stations are defined as structures under the Building Act, and building consents may be
required.

Consent Application — Information Required

In addition to the information required to support the concept drawings and/or Resource Consent
plans in CoP Part 2: General Requirements, the following data shall also be provided:

e General layout and alignment of reticulation through to the laterals;

e Connection points to the existing reticulation;

e Pipe diameters of mains;

¢ Identification of redundancy and networking within the system;

e Confirmation that there is sufficient capacity and that the scheme is cost-neutral.
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6.3 QUALITY ASSURANCE REQUIREMENTS AND RECORDS

Provide quality assurance records that comply with the requirements in Part 3: Quality Assurance, during
design and throughout construction.

6.3.1 The Designer

The designer of all wastewater systems that are to be taken over by Waimakariri District Council
must be suitably experienced in the design of wastewater systems. The qualifications and
experience of the designer may be requested by the Council for approval prior to commencement
of the design. The design reviewer must have at least equivalent experience to the designer.

6.3.2 System Review

When the pipe selection and layout have been completed, perform a system review to ensure that
the design complies with the parameters specified by the Council and detailed in the CoP. The
documentation of this review must include a full hydraulic system analysis. Compliance records
must cover at least the following requirements:

¢ Pipe and fittings materials are suitable for the particular application and environment;

e Pipe and fittings materials are approved by the Council;

e Pipe class is suitable for the pipeline application (including structural strength, operating

temperature, surge and fatigue where applicable);

e Layout and alignment meets the Council’s requirements;

e Maximum operating pressure will not be exceeded anywhere in pressurised systems;

e Capacity is provided for future adjacent development;

o Self-flushing volumes are achieved at least once per day to all sewers and rising mains.

6.3.3 Engineering Design Approval

Provide the following information to support the engineering drawings and Design Report, as a
minimum:

e Proposed status of mains (public or private);

o Detailed offsets, alignments and grades of designed pipelines;

e Detailed plans of the proposed wet well, pumping and treatment systems, storage and

reticulation layout, if applicable.

e All assumptions used as a basis for calculations, including pipe friction factors;

o Design checklists or process records;

o Design flow rates;

e System review documentation as detailed in 6.3.2;

e Trenchless technology details, where appropriate;

e Calculations carried out for the surge analysis of pressure pipes where appropriate;

e Summaries of hydraulic modelling, including design parameters and assumptions;

e All options considered and the reason for choosing the submitted design.

6.3.4 Construction Records

Provide the information detailed in CoP Part 3: Quality Assurance and the CCC Construction
Standard Specifications (CSS), including where applicable:

e All performance test results;

e Material specification compliance test results;

e Site photographs;

e Pressure test results;

¢ Commissioning results.
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6.3.5

6.3.6

6.3.7

6.3.8

The developer must provide the Council with a certificate for each pipeline tested including the
date, time and pressure of the test. The details of the pipes, including manufacturer, diameter,
type, class, date of manufacture, serial numbers, jointing and contractor who laid the pipe, must
be included on the certificate, where applicable.

Post-Construction Records

Provide the information detailed in CoP Part 3: Quality Assurance, Part 12: As-Builts, and the
CCC CSS, including where applicable:

e Design report;

e Completion certificates;

e Producer statement — design review;

e Producer statements — construction, construction review;

e Commissioning report, including all test results;

e Operations & maintenance manuals, where applicable;

e As-built plans and records;

e Guarantees and warranties.

Code of Compliance

Where a building consent is required for a structure or structures, the developer shall apply for
and obtain a Code of Compliance Certificate for that structure prior to the issue of the 224
certificate by the Council.

Operations and Maintenance Manual

Provide an Operations and Maintenance Manual for any wastewater quantity and/or quality
control facilities such as pump stations, treatment facilities and odour control units. The manual
must include:

e A description of the facility and its purpose;

e Design criteria;

e A description of major features;

e Normal operational procedures and constraints (e.g. resource consent conditions);

o Emergency operational procedures (where relevant);

e A copy of any resource consents relating to the facility;

e A maintenance schedule for all items requiring periodic maintenance including landscaping;

e A schedule of suppliers and contact details for key components;

e A copy of manufacturers’ operating & maintenance instructions for key items;

e A copy of the as-built drawings and commissioning report for the facility.

The manual shall be contained in clearly marked A4 ring binders, divided into sections with clearly
marked dividers. Drawings and other bulky information may be appended in separate folders.
One copy shall be provided to the Council for review. Once the manual has been approved by
Council, a final copy shall be provided to site and two printed and bound copies, plus electronic
copies in Word (*.doc) and PDF (*.pdf) format, shall be provided to Council. CoP Part 10 clause
10.6 — Establishment & Maintenance expands on these requirements.

Acceptance Criteria

All pipelines, pump stations, and other integral components must be tested, certified and
inspected as appropriate before acceptance by the Council. Perform testing in accordance with
CoP Part 3: Quality Assurance.
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6.4

6.4.1

6.4.2

6.4.3

6.4.4

GENERAL DESIGN PRINCIPLES

Design Considerations

Consider the:
e Options to minimise pumping and maximise gravity conveyance of wastewater;
e Hydraulic adequacy of the system;
e Ability of the network to minimise and control odours;
e Structural strength of components to resist applied loads;
e Health & Safety requirements, particularly for access to confined spaces;
e Environmental requirements;
e Impact of the works on the environment and community;
o ‘“Fit-for-purpose” service life of the system;
e Best way to minimise the “whole-of-life” cost;
e Resistance of each component to internal and external corrosion or degradation;
¢ Installation requirements expressed in CCC CSS: Part 4;
e Potential to use trenchless installation methods in sensitive areas (refer Section 6.14)
e Capacity and ability to service future extensions and development;
o Risks of overflows and their likely locations during extreme events;
e Risk of odour problems;
o Ease of maintenance.

Future System Expansion

Design the network with sufficient capacity to cater for all existing and predicted development
within the area to be served. Make allowance for areas of subdivided or un-subdivided land
capable of future development, as specified by the Council in section 6.5.

Reducing Waste

When designing the development, consider ways in which waste can be reduced.

e Plan to reduce waste during demolition e.g. minimise earthworks, reuse excavated material
elsewhere;

o Design to reduce waste during construction, e.g. prescribe waste reduction as a condition of
contract;

e Select materials and products that reduce waste by selecting materials with minimum
installation wastage rates;

o Use materials with a high recycled content e.g. recycled concrete subbase.

See the Resource Efficiency in the Building and Related Industries (REBRI) website for guidelines
on incorporating waste reduction in your project www.rebri.org.nz/.
Alternative Technology

The Council will consider alternative technologies on a case-by-case basis. Examples of such
technologies are vacuum wastewater collection systems and Septic Tank Effluent Pumping
(STEP) systems.
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6.5

6.5.1

6.5.2

6.5.3

6.5.4

6.5.5

DESIGN PARAMETERS

Design Life

All buried wastewater conveyance systems are expected to have a useful asset life of at least 100
years with appropriate maintenance, and must be designed accordingly to minimise life cycle
costs for the whole period. Assets designed to minimise capital cost at the expense of overall
lifecycle cost will not be accepted.

The developer is advised that certain locations within the District have water and ground
conditions that may be detrimental to the durability of some materials and fittings. Upon receipt of
the developer’s application, the Council may set specific location requirements for such materials
and fittings, based on experience and historical performance.

Design Flows

Wastewater flows vary with the time of day, the weather and the extent and type of development
within the catchment. Design systems to carry maximum flows without surcharging.

Design pipelines with sufficient capacity to cater for all existing and predicted development within
the area to be serviced. Make allowance for all areas of subdivided or unsubdivided land that are
capable of future development. When calculating the unit average wastewater flow, the net area
used includes roads but excludes reserves.

The minimum diameter of public sewer pipelines in residential zones is 150 mm. The minimum
diameter of pipelines in commercial and industrial zones is 225 mm.

Nomenclature

The following terms and abbreviations are used in this section:
e PFpwr— Peaking Factor (Dry Weather Flow)
e PFwywr— Peaking Factor (Wet Weather Flow)
e ADWF — Average Dry Weather Flow
e PDWF - Peak Dry Weather Flow
e PWWF - Peak Wet Weather Flow

e Dpop— Population Density
o Qres— Residential Flow Rate
e Dwell— No. of dwellings

Peaking Factor (Dry Weather Flow)

Use a peaking factor (PFpwe) of 2.5 for wastewater reticulation design.

Peaking Factor (Wet Weather Flow)

Apply PFwwr to the peak wastewater flow to allow for infiltration and storm inflow in conventional
gravity wastewater reticulation systems. Infiltration is the entry of subsurface water into the
pipeline through cracks and leaks in the pipeline. Inflow is the direct entry of surface water to the
pipeline from low gully traps, downpipe discharges, illegal stormwater connections, and vented
manholes positioned in low areas.

The method of calculating the peaking factor (wet weather flow) varies according to the number of
dwellings.

e Where Dwellings < 50, set PFywr to 4

e Where 50 < Dwellings < 550, use Chart 6.1.

e Where Dwellings > 550, use Equation 6.1.
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Chart 6.1 WDC Wet Weather Peaking Factor (50 < Dwell < 550)
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Equation 6.1 Wet Weather Peaking Factor (Dwell >550)
PFwwr =2.1181 — 0.00006 * Dwell
where Dwell = Potential number of dwellings to be constructed in the development

6.5.6 Average Residential Flows

Residential flows are derived from a wastewater use (Qres) Of 250 litres per person per day. At an
assumed residential population density (Dyop) Of 2.7 people per dwelling, the unit average
wastewater flow is given by Equation 6.2 below. The Peak Dry Weather and Wet Weather Flows
are calculated by Equation 6.3 and Equation 6.4.

Note that these are the minimum design figures to be adopted; if there are any case-specific
reasons why these figures could be higher (e.g. a higher occupancy level) then appropriately
higher figures should be used.

Equation 6.2 Average Dry Weather Flow (ADWF)
ADWF = Dpop X Qres X Dwell
= 2.7 x 250 x Dwell
= 675 [L/day/dwell] x Dwell
=0.0078 [L/s/dwell] x Dwell

where ADWF = Average Dry Weather Flow [L/s]
Dpop = Population density [p/dwell]
Qres = Estimated water use per person [L/p/day]
Dwell = Potential number of dwellings to be constructed [dwell]
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Equation 6.3 Peak Dry Weather Flow
PDWF = ADWF x PFpwr
= (0.0078 x Dwell) x 2.5
=0.0195 [L/s/dwell] x Dwell
where PWDF = Peak Dry Weather Flow, including inflow and infiltration [L/s]
ADWF = Average Dry Weather Flow [L/s] (Equation 6.2)
PFpwr = Dry Weather Peaking Factor (Clause 6.5.4)
Equation 6.4 Peak Wet Weather Flow
PWWF = PDWF x PFwwr
= (0.0195 x Dwell) x PFwwe
where PWWEF = Peak Wet Weather Flow, maximum flow expected in a system [L/s]

PWDF = Peak Dry Weather Flow [L/s] (Equation 6.3)
PFpwr = Dry Weather Peaking Factor, (Clause 6.5.4)
PFwwe = Wet Weather Peaking Factor, (Clause 6.5.5)

6.5.7 Average Commercial and Industrial Flows
For known industries, base design flows on available water supply and known peak flows.

Ensure that the design flow allows for potential wet industries, using Table 6.2. When assessing
whether a wet industry can be reasonably accommodated in an area that is reticulated but not
fully developed, leave sufficient flow capacity in the pipeline to serve remaining developing areas
at a unit ADWF of 0.15 L/s/ha (provided that no other wet industries are being planned).

If actual flow use figures are unavailable, use the values in the table below:

Table 6.2 Commercial and industrial wastewater flow values

Land use ADWF PDWF PWWF
(L/s/ha) (L/s/ha) (L/s/ha)
Central Business District 0.4 1.0 2.0
Commercial 0.2 0.5 1.0
Dry Industrial 0.2 0.5 1.0
Wet Industrial 0.3 0.75 15

6.5.8 Maximum Flows for New Developments
Calculate the maximum flow for new developments using Equation 6.4. The number of dwellings
used shall be the maximum possible, considering any reasonable future subdivision.

6.5.9 Total Design Flows for Existing Developments

Base the design of major renewal and relief sewers serving older catchments on actual catchment
data.
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6.6

GRAVITY SEWER DESIGN

The wastewater system shall be designed with sufficient depth not to interfere with other utilities and any
future driveway construction.

Refer to Table 6.4 for the pipe cover requirements. Any design involving a cover less than the minimum
specified shall be required to demonstrate that compliance is impractical, supported with full calculations.

WDC will approve the final layout. Construction shall not start until this approval has been granted in
writing from the Council. All diameters referred to in this section are nominal internal diameters, unless
otherwise noted.

6.6.1

6.6.2

6.6.3

6.6.4

6.6.5

Hydraulic Design

Base the hydraulic design of wastewater pipelines on the Manning’s ‘n’ or Colebrook White
equations. Use a pipe roughness coefficient ks in the design of 1.5 mm for pipelines 300 mm and
smaller, and 0.6 mm for pipelines 375 mm and larger. This allows for long-term grit deposits,
slime growth etc.

Size pipelines to cater for future flows from the upstream catchment, when fully developed.

Flows

Design wastewater pipelines on a uniform flow basis, without surcharging, so that at times of
normal flow (non-peak) there is a uniform airspace for ventilation.

Minimum Pipe Sizes

Gravity pipelines maintained by the Council must have a minimum diameter of 150 mm for
residential and 225 mm for industrial or commercial applications. Nominal pipe diameters shall be
limited to the following standard sizes: 150 mm, 225 mm, 300 mm, 375 mm and 450 mm internal
diameter. Any larger pipe sizes shall be subject to specific approval.

Private Drains

The minimum size of private sewer drains must be 100 mm nominal internal diameter. For major
industrial users, determine the size of the lateral using the maximum flow requirements and the
available grade.

Pipeline Materials

The following pipe materials currently available in New Zealand are acceptable for gravity
wastewater sewers:

e Polyvinyl Chloride: PVC-U;

o Polyethylene (black only): PE100, PE80B, PE8OC;

¢ Reinforced Concrete Rubber Ring Jointed (DN375 and larger only);

e Ceramic (Hepworth or equivalent).

Select wastewater rising main materials in accordance with the pipe selection chart in Appendix B.
Interpretation of this flow chart shall be at the discretion of the Council. No new materials may be
installed without the Council’s prior written approval.

The following pipe materials are acceptable for wastewater rising mains:
e Polyvinyl Chloride: PVC-U and PVC-O;
e Polyethylene (black only): PE 100B and PE 80B;
¢ Ductile iron (DI);
e Concrete Lined Steel.
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Pipes with nominal internal diameters of 100, 150, 225, 300, 375, 450, 525, 600 and 675 mm are
readily available and are the sizes approved for use in the Waimakariri District.

Each material has specific design and installation issues, as identified in the manufacturers’
design manuals, specifications and other literature. Consider these issues, as listed below, when
specifying materials.

e Polyvinyl Chloride: PVC-U

(0]

(0}
(0}
0}

UV degradation after more than 2 years’ exposure during storage and/or outdoor
installation conditions;

Depth of scratching, gouging and impact damage limited to 10% of the wall thickness;
Careful handling, bedding and installation required to avoid ovality and dips;

Can be adversely affected by certain waste chemical characteristics and/or high
temperatures.

e Polyethylene: PE8S8OB/C, PE100

(0]

O O O O0Oo

o

(0]

Sophisticated equipment and highly skilled workers required where fusion-welded
joints are required;

PEBOC not suitable for rising mains;

Pipes must be fully restrained at all ends;

Depth of scratching, gouging and impact damage limited to 10% of the wall thickness;
UV degradation;

Good bedding support and careful installation required to prevent excessive
deformation.

Pulling forces for PE during trenchless installation are not to exceed the
manufacturer’'s recommendations.

Can be adversely affected by certain waste chemical characteristics and/or high
temperatures.

¢ Reinforced Concrete Rubber Ring Jointed (RCRRJ) (gravity sewers only)

(0}
o
(0}

Less suitable for earthquake and/or ground movement situations;

Rings may be attacked by certain wastewater types.

Concrete pipes 375 mm ID and larger may be used only with approval from the
Council and may require an internal sacrificial layer up to 25 mm thick. This layer
should not be taken into account in strength calculations. Using additives that
promote chemical resistance may be an alternative.

e Ductile Iron (rising mains only)

(0]

(0}
o
(0}

Internal lining and external coatings must be undamaged or fully restored after repairs
or fabrication work;

Polyethylene bag wrap corrosion protection system must be properly applied;

May require special concrete lining composition where H,S is likely.

Potential problems with stray electric currents and bimetallic corrosion.

e Concrete-lined Steel (rising mains only)

(0]

(0]

Internal lining and external coatings must be fully restored after repairs or fabrication
work and during jointing;
May require special concrete lining composition where H,S is likely.

e Ceramic (gravity sewers only)

(0}
(0}

Pipes are easily damaged during handling;
Can be less familiar to contractors and thus more difficult to lay well.

Gravity sewers may not have nominal stiffness ratings of less than SN6 (6 kN/m?) for flexible
pipes, or be less than Class 2 (for RC pipes). Pipe classes on gravity sewers shall not vary
between manholes.
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6.6.6

6.6.7

Pipes carrying trade waste shall be designed in ceramic or PE materials. If there are
circumstances where neither of these is suitable, alternatives such as GRP or similar may be
acceptable with the specific approval of Council.

Gravity Sewers Immediately Downstream of Pressure Mains

PVC, PE or ceramic pipes shall be used in this situation. Concrete pipes must not be used for the
first 90 metres from the discharge point of a pressure main because of the risk of attack from
hydrogen sulphide.

Do not specify concrete pipes where it is likely that, in the future, a pressure main will discharge to
the top end of a gravity system.

Where a new pressure main will discharge to an existing concrete pipe gravity system, use
measures that will reduce the level of dissolved sulphides and remove hydrogen sulphides.
These measures could include any one, or a combination, of:

e Laying a length of new gravity main to which the pressure main discharges;

e Lining the first length(s) of the existing concrete gravity mains;

¢ Installing a biofilter.

Minimum Gradients

Design sewer pipes at the steepest grade available, with a minimum velocity of 0.65 m/s, to
minimise deposition and transit time of wastewater, while making provision for upstream users. If
0.65 m/s cannot be achieved, due to insufficient grade being available, detail an alternative
solution in the Design Report for Council consideration.

The first 25 properties shall be connected to a gravity sewer main that is installed at a minimum
gradient of 1:160. The only exceptions to this requirement shall be where the Council agrees that
the gravity main will be extended in the future to supply future properties.

As a general philosophy, the Council aims to keep the gradient of sewer mains, other than those
serving the first 25 lots, at 1:200 or steeper. However, flatter grades will be permitted where it can
be demonstrated that there will be a benefit to the Council in doing so. Table 6.3 sets out the
minimum grades for pipes in the District.

Standard A sets the preferred gradient for the stated diameters. All design shall comply with this
standard as far as practicable.

Pipes laid to Standard B can only be installed with the specific approval of the Sewer Asset
Manager, and may be approved only where:
e There is a section of main above the flat section laid at a minimum grade of 1:160 with at
least 25 houses connected; and
e It can be demonstrated that one or both of the following situations applies:
0 It would eliminate the need for a pump station; or
0 It would reduce the maximum sewer depth to less than 4.0 metres, which would make
future renewals less difficult.

Where sewer mains are to be extended to service future developments, the need to install the
section of 1:160 main with 25 houses may be exchanged for the installation of an appropriately
sized flush tank at the top of the main line.
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Pipes laid to Standard C can only be installed with the specific approval of the Sewer Asset
Manager, and may be approved only where:
e An appropriately sized flush tank is installed at the top of the line to facilitate easy and
frequent cleaning of the line; and
e There is a section of main above the flat section laid at a minimum grade of 1:160 with at
least 25 houses connected; and
e It can be demonstrated that one or both of the following situations applied:
0 It would eliminate the need for a pump station; or
0 It would reduce the maximum sewer depth to less than 4.0 metres, which would make
future renewals less difficult.

Table 6.3 Minimum Gradients

6.6.8

Nominal Pipe Diameter Standard
(mm) A B C
150 200 250 300
225 300 350 400
300 400 450 500

For pipe sizes larger than 300 mm, discuss the design with the Sewer Asset Manager.

Sewer mains installed at grades flatter than 1:200 will require careful attention to installation and
quality control to ensure the grades are achieved and no low points are present.

It is not acceptable to increase pipe diameter beyond the required size to achieve a flatter grade.

Pipe Protection and Cover

For standard compacted metalcourse trench backfill, Table 6.4 gives the minimum cover to
wastewater reticulation from finished ground level in different locations. The pipeline should be
designed such that these dimensions are generally achievable. This requirement is intended to
provide a minimum depth-to-invert that enables a lateral to service any building site on an
allotment.

Table 6.4 Minimum cover above the crown of sewer pipes

Location Minimum Cover (mm)
Private property at boundary 1000
Carriageways, driveways, road reserve and parking areas 1200
Berms and footpaths 900
Public land — reserves and parks 750
Lateral at kerb — measured from kerb fender 800

Note that pipe depth at the boundary of a private property must be sufficient to adequately service
the entire lot at an appropriate grade, potentially increasing the minimum cover required for this
situation.

Where the minimum cover specified in Table 6.4 is not available, specify pipe protection to SD
600-342. Variations from Table 6.4 will only be permitted where no other alternative is available,
and will require written approval from the Council.

For lightly trafficked areas such as footpaths, residential driveways, and under kerbs and channels
(except commercial crossings) specify a plain concrete surround. For areas subject to normal or
heavy traffic, specify a reinforced concrete surround. In both cases, pipe protection must comply
with SD 600-342. Allow sufficient cover for road surfacing above the protection.
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6.6.9

6.6.10

Pipelines with cover exceeding 4.0 metres in depth require specific structural design.

Joints
Gravity mains shall be connected with flexible joints, such as rubber-ring or z-joints. Solvent-
cement joints are not acceptable on Council assets.

Manholes

Manholes shall be positioned on roadways or where there is vehicle access, clear of ponding,
flooding, and overland flow paths.

Manholes shall be located at each change of direction, grade or pipe size, and at the end of all
terminal pipelines greater than 50 m long, and locations approved by Council.

The table below specifies the range of maximum spacings.

Table 6.5 Spacing for manhole covers

Diameter in mm Maximum spacing (m)
150 — 225 90
300 - 900 120
1050 - 1500 150

Vented manholes are designed to serve as intakes for fresh air, which passes through the sewers
and laterals to the main vents on individual houses, disposing of corrosive and foul air in a way
that causes minimal offence. However, occasional temperature inversions cause the air to flow in
reverse, therefore inlet vents should also be located so that any foul air coming from them causes
minimal offence to neighbouring properties.

Use vented manholes on each alternate manhole and place them where there is minimal
turbulence, to avoid undue odours. Avoid situations such as angles, junctions, and pressure main
outlets.

To avoid surface water entry and the associated flooding of pipelines, site vented manholes away
from areas where ponding of stormwater is likely to occur, including secondary flow paths.
Likewise, avoid road intersections because gravel and grit entry is greater at these locations.

Special consideration must be given to large trunk sewers (larger than 450 mm ID) as these may
be inadequately vented by house connections. To ensure that air movement adequately serves
all parts of a sewer, it may be necessary to use special air inlets, special vent stacks and/or a
forced draught with designed circulation, possibly in conjunction with odour control (Refer to
clause 6.11 — Odour Control Design). Note that siphons cut off all airflow, unless special air
ducting is incorporated.

Pre-cast concrete manholes with integral flanged bases shall generally be used in the Waimakariri
District. Manholes manufactured from other materials, such as PE, may be accepted but shall
require specific approval from the Council. Cast in-situ manholes may be used only in special
circumstances with specific approval from Council.

Manholes must comply with SD 600-302A/B, 600-303A/B, or with other Council approved
designs. Provide yield joints between manholes and pipes in accordance with SD 600-341A/B/C.
Manholes shall be constructed from the longest available risers relative to the depth of the
manhole, in order to reduce the number of joints

A specific design is required for larger pipes, especially where changes of direction are involved.
The design must incorporate a standard manhole opening and be able to withstand a heavy traffic
loading (HN-HO-72).
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Design of manholes shall include an assessment of flotation and settlement potential. The factor
of safety against flotation should be at least 1.2 excluding skin friction in the completed condition,
with an empty manhole and water table at ground surface. Counter increased forces resulting
from greater depths and spans by thicker walls and/or floors, and/or larger base flanges. Detail
the calculations in the design report.

Design small structures to withstand a wheel load of 70 kN, taking into account an impact factor.
The impact factor reduces linearly with depth of fill, from 1.30 for zero fill to 1.00 for one metre of
fill.

Unreinforced vertical concrete panels, provided for future connections in manholes or other
underground structures, which are subject to soil and traffic loading should be specifically
designed. Alternatively, in the case of a square panel, ensure that the length of the side does not
exceed seven times the panel thickness.

Design structures to withstand all loads, including hydrostatic and earth pressure and traffic, in
accordance with the TNZ Bridge Manual. Design structures exposed to traffic for HN-HO-72
loading.

Consider the foundation conditions as part of the design. If there is a possibility of soft ground,
carry out ground investigations and a full foundation design.

Drop manholes are a potential source of blockages and odour-causing turbulence. Lay pipelines
as steeply as possible to avoid any need for a drop, noting the material requirements outlined in
clause 6.13. This may require an additional manhole to be installed.

Where drop inlets are unavoidable, specific design is required for the approval of Council.

The minimum fall in the invert of angled wastewater manholes is set out in the table below.

Table 6.6 Minimum fall in manhole

6.6.11

Angle of deviation Minimum fall (mm)
60° - 90° 20
30° - 60° 10
0° - 30° 5

Half-round former pipes shall be used in the invert to construct the manhole benching.

When there is an increase in the pipe size at a wastewater manhole, the pipes should be aligned
soffit to soffit.

Flush Tanks

Flush tanks are required at the upstream end of wastewater lines wherever pipe gradients
preclude self-cleaning (Refer to clause 6.6). They may also be required in staged developments
or for larger pipes as a temporary measure, when initial flows are substantially lower than design
flows.

Avoid the use of flush tanks by grading the upper manhole lengths of sewer at 1:160. In general,
25 dwellings connected to the 1:160 graded section of pipe are sufficient to generate a self-
cleaning flow, provided the downstream grade is not flatter than 1:300. Temporary flushing may
be required in some areas until sufficient dwellings are completed.

Construction of flush tanks must comply with SD 600-311A/B. The location of the flush tank is to
be determined in conjunction with other utilities.

Air gap separators on the water supply connection point are required at all flush tanks and must
be located in accordance with SD 600-313. The air gap separator shall have an isolation valve
fitted inside a toby box between the separator and water supply point.
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6.6.12

6.6.13

A flush tank feeding into a 150 mm pipeline shall have a minimum usable storage capacity of
3m°. Flush tanks for pipes of larger diameter shall be subject to specific design and approval
from the Council. The factor of safety against flotation should be at least 1.2, excluding skin
friction, in the completed condition with an empty chamber and water table at ground surface.

Flush manholes do not have sufficient capacity for normal flushing, so restrict their use to
temporary dead ends, alterations because of roadworks, and other similar situations.

Inverted Siphons on Wastewater Lines

Inverted siphons are generally not acceptable on Council wastewater pipelines. Where there are
no other practical options, a specific design and Council approval shall be required.

Laterals

Design the lateral grade and invert level to serve the lot adequately. If there could be conflict with
other services, it may be necessary to lower the lateral.

Each front lot must be provided with a separate lateral connection to the wastewater main.

For infill developments, the Council may consider sharing an existing lateral where, in the
Council's view, providing a new connection to the main is impractical or inefficient. Prior to
approving such connections, the developer will be required to provide evidence (including CCTV
camera survey) that the lateral is in good condition and has adequate grade. If approved by the
Council, the common lateral shall comply with the requirements of clause 6.7.3.

Easements must be created where legally possible (parent block and subdivided properties)

Pumped lots are not counted when setting the required grade, but the maximum number of lots
(pumped and un-pumped) on a common main is always five.

If the lateral is over 50 m long an accessible inspection chamber is required at the junction of the
last two laterals.

Lay laterals at least 1.0 m clear from property side boundaries, to terminate at least 1.0 m inside
the net site area of the lot and within 1.0 m of the final ground level. Where possible, the
connection point of a lateral to each lot shall be located such that the available building area is
maximised, and on the low side of the proposed site.

Where ground contour and available pipe grade prevents a service connection depth of 1m at the
boundary, then the allotment shall be identified on the subdivision proposal plan. That allotment’s
title should include a notice stating the extent of restricted service, together with the allotment area
available for a building site and the floor level that can be adequately serviced, or note that a
pumping system is required.

On sewer renewal work, when a lateral is identified for renewal and runs close to trees, either
reroute the lateral around the tree by repositioning the junction on the main, or use pipe bursting
or similar techniques to relay the lateral in its present position. Specify jointing in accordance with
CCC CSS: Part 3 clause 11.1.

Haunch laterals laid as part of a development in accordance with this Part of the CoP. All
materials used must be Council-approved.

Where manholes are conveniently located, lateral connections shall outfall to those manholes.

If manhole connections cannot be used, then manufactured junctions, London junctions, or
Fernco or Flex-seal fittings are required. Saddle connections are not permitted on PVC or PE
mains.
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6.6.14

Where the depth to soffit of the main sewer is more than 2.0 metres, risers may be used, subject
to the requirements of other services and land levels. All other junctions must be side junctions.
Do not lay junctions on pipelines deeper than 4.0 metres.

Form all junctions with a Y or riser junction so that the side flow enters the main at 45°, to reduce
deposition of solids. Gravity connections shall be provided for all new subdivision lots.

Gradients are subject to BIA Regulations, but the minimum gradient for a 100 mm diameter pipe
in roads is 1:60. Do not install inverted siphons on any lateral.

For allotments where further development potential exists, junctions at the terminal ends of lines
may be replaced by the inclusion of a rodding eye approved by Council. This replacement will be
subject to approval by the Council, and in lieu of junctions.

The end of each lateral shall be marked by a 50x50 timber stake (H3 or equivalent treated post)
embedded at least 600 mm in the ground and extending 600 mm above ground level with the top
painted red. The measurement to the invert of the pipe shall be clearly marked on the peg.

All new or additional lateral connections to the existing sewer main shall be carried out by WDC
authorised contractors at the cost of the applicant(s). The applicant(s) shall obtain prior approval
of the Council for the connection.

Gully Traps

The minimum level for a gully trap is calculated as shown below in Equation 6.5:

Equation 6.5 Minimum level for gully trap

6.6.15

6.6.16

L=S+R+C
where L = minimum gully trap level
S = soffit level of main
R = rise on gradient to furthermost likely head of drain (m)
C = minimum cover over lateral as set in BIA regulations (m)

Gully traps must be at least 1.0 metre above the soffit level of the sewer main, and at least
200 mm above the crown of the road.

Temporary Ends

Extend wastewater sewer mains to the upstream boundary of new developments, to allow for
connection of any future upstream catchments. This may require temporary flush tanks to be
installed.

Restraint

Where polyethylene pipes are used for gravity sewers, they shall be fully restrained against
movement from thermal effects. Typically, this will require each end to have a puddle flange
which is cast into concrete at the manhole.
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NETWORK LAYOUT DESIGN

Location and Alignment

Lay gravity pipelines in straight lines and at a constant gradient between access points such as
manholes and inspection chambers.

Locate gravity wastewater pipes in the centre of the road in general; with a minimum vertical cover
of 1.2 metres to the crown of the pipe. This makes the sewer equidistant from the properties it
serves and, being at a relatively high point on the road surface; vented manholes are less subject
to surface floodwater entry.

In curved roads, straight lengths of wastewater pipelines must clear kerbs by two metres and
manholes should be on the centreline in all cases.

Lay rising mains in straight lines and at a constant gradient between air valves and scour valves.
Locate rising mains generally in the grass berm, for convenient positioning of air valves and scour
valves, clear of any street trees. The final alignment shall require the specific approval of the

The Council will generally not accept ownership of drains in private property unless there is no
other practicable alternative. Where public drains do occur in private property then an easement-
in-gross is required in favour of the Council. The easement shall be 3 m wide, and the pipe shall
be at the centre of the easement. The easement shall confer rights for access, conveyance and

CoP Part 9: Utilities summarises clearances for utility services. Confirm these clearances with the
network utility operators before deciding on any utility layout or trench detail. Maintain the

clearances unless the utility operator grants approval otherwise.

6.7
6.7.1
Council.
maintenance.
6.7.2 Clearances
6.7.3 Common Drains

A common drain is a wastewater pipeline through privately owned land, shared by more than one
property and not vested in the Council. A sewer main installed in private property as part of a
development and that serves only that development will be a private common drain.

Each lot shall have a single connection to the common drain. Each future lot will require a new
connection.

Table 6.7 specifies the requirements for new common laterals.

Table 6.7 Requirements for existing common laterals (addition to existing subdivision)

No. of Lots 1 2 3 4 5 6+
Ownership of Private Common Common Common Common Public Main
Pipe Lateral Lateral Lateral Lateral Lateral
Easement in
StatL_Js of - - Easement Easement corridor of right- | Easement-in-gross
Corridor
of-way
Minimum Grade 1:120 1:100 1:100 1:80 1:60 1:160
Access points at | Access points at | Manholes at terminal
Access to Pipe - - - < 50 mintervals < 50 mintervals points and changes
and at bends and at bends of direction & grade.
Condition - Good Good Excellent Excellent -
Diameter 100 100 100 100 100 150
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Notes:

6.7.4

- Minimum Grade: Applies to the number of properties connected to any given section of pipeline
- Access to Pipe: Where depth to invert is greater than 1.5 m, manholes shall be used in place of access chambers
- Condition: Shall be as scored from CCTV inspection using the NZ Pipe Inspection Manual 3" Edition

The following conditions apply:

Each dwelling shall have only one discharge point into a common drain;
Each discharge shall include an accessible junction, e.g. inspection point or chamber;
An easement shall be created over common laterals where legally able to do so.

Building over Pipelines

No building shall be built over a public rising main or closer than 1.5 metres from the centre of any

rising main.

Subject to WDC approval, a building developer may divert the public rising main

(including any valves and fittings) in accordance with Council standards, and at their own

expense.

The Council prefers not to have public gravity wastewater mains under buildings because of the
potential difficulties with maintenance, replacement and repairs. In some situations it is permitted
to construct buildings over the wastewater mains, however, this will be considered on a case-by-
case basis. The approval of the Sewer Asset Manager must be in writing for each case.

Approval may be given provided:

There is no reasonable alternative for the property owner; and
The existing sewer is not greater than 225 mm diameter; and
The length under the building is minimised; and
That the sewer main has a CCTV inspection before and after any work is done; and
The Council is advised and approves each individual proposal, in writing, prior to obtaining a
building consent; and
One of the following solutions is used:
0 The length of pipe under the building is replaced with an equivalent diameter PVC

main laid inside a carrier pipe of the next appropriate larger size or as specified to
facilitate future renewal or upsizing. Manholes are to be placed on each side of the
building, with enough clear space to be accessible by a truck-mounted water blaster.
No lateral connections permitted along the length of pipe between these manholes.
The foundations of any building must be designed and constructed so that no
additional load is placed on the sewer. All backfill must be thoroughly compacted and
certified by an appropriately competent person; or

There is still access for repairs or replacement without disturbing the building, e.g.
high open foundations on poles or cantilevered with a minimum of 2 metres vertical
clearance from ground level and 1.5 metres horizontal clearance from the centreline
of the sewer main.

Where the pipeline is covered by an easement, the property owner shall:

Where there is no subdivision planned, request a waiver letter from the WDC seeking
permission to encroach upon the easement; or

Where a subdivision is planned, adjust the easement document to record the encroachment
and pay associated costs.
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6.8 PUMPING STATIONS

Where a proposed development cannot be adequately serviced by a gravity system, a public wastewater
pump station will be considered, provided it is located and designed to service the area of land beyond the
reach of the existing gravity system with the potential for further development. Note that this shall also
include land outside the current development.

Pump stations shall be located to provide the utility service provider unobstructed and perpetual access
from a road reserve without the requirement for key or card access.

The design of a wastewater pump station will vary depending on the size, criticality and location. The
Council has a number of typical pump station designs, and these are available on request to assist with
the design of new pump stations.

6.8.1 Conditions for the Council taking over Pumping Stations

The Council will generally take ownership of wastewater pumping stations, providing the following
conditions are met.

1. That the pump station is designed and constructed to the standards in this document or as
approved by the Sewer Asset Manager. Engineering drawings of the proposed pump station
shall be submitted for approval prior to the commencement of construction. As a minimum,
the pump station shall incorporate the following:

e Duty & Standby pumps (same size);
e Concrete or GRP pump chamber including a Flygt TOP base;
e Concrete valve chambers, housing isolation and non-return valves;
e Canal gate valve on the upstream manhole;
e Pedestal type Flygt pumps;
e Multitrode level control system;
e A Datran eXcel SCADA RTU connected and configured to Council’s Telemetry System
complete with the following I/O (where appropriate):
0 Low level alarm
0 High level alarm
O Battery backed emergency high level alarm (separate multitrode or float switch, set
1000mm below the overflow point or 200mm above the normal high level, whichever
is lower)

Pump 1 Run

Pump 1 Fault

Pump 1 Seal Fault

Pump 1 VSD Speed

Pump 2 Run

Pump 2 Fault

Pump 2 Seal Fault

Pump 2 VSD Speed

Wet Well Level

Generator Run

Generator Fault

Odour Filter Run

Odour Filter Fault

Mains Power Fail

Instantaneous Flow L\s

Accumulated flow pulse m®

O OO0 O0OO0O0OO0OO0OO0OO0OO0OO0OO0OOoOO0oOOo
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A Magmaster electromagnetic flow meter installed on the rising main;
Emergency Storage of 8 hours at Average Dry Weather flow (including reticulation storage
as described below)
Terminal connection for the WDC portable generator;
Electrical controls approved by Council’s electrical subcontractor;
Access and sealed parking area for a sucker truck, utility vehicle, and generator;
Potable water supply & appropriate backflow prevention device (RP03 BSP, complete with
frost protection);
All workmanship shall be to best trade practice;
Strategic pump stations may require permanent generators and/or a control building. The
Council will advise which pump stations are considered strategic. Factors the Council will
consider in determining whether a pump station is strategic include:
0 Proximity to nearest available portable generator;
Reliability of power supply;
Available storage at ADWF;
Size and capacity of electrical controls (£ 7.5 W pumps);
Remoteness;
Requirement for odour control unit
Environmental conditions (e.g. coastal area).

O O OO0 0o

The pump station shall be situated on a separate title, land to be vested in the Council;

A summary of calculations shall be submitted to Council with the following information:
Peak and average daily inflows;
Pump duty point with one pump running;
Pump duty point with two pumps running;
Demonstration of a maximum of 10 pump starts per hour.

Certified as-built information of the completed sewer pump station shall be provided, including
drawings, specifications, and Operations & Maintenance manuals for all reticulation, civil,
mechanical and electrical works, and the lowest overflow point (e.g. gully trap, manhole, or
pump station) shall be clearly marked on the plans. This information is to be provided to and
approved by the Sewer Asset Manager before s224c certification will be issued.

The pump station and associated rising main shall be fully commissioned in the presence of a
Council representative. The commissioning shall include the following minimum checks and
measurements:

Each pump running;

Level controls;

Alarms and telemetry are working and set correctly, including the acknowledgement of

alarms;

Motor currents;

Pump pressures when running and under closed valve conditions and surge simulation;

Flow rate of each pump operating individually;

Flow rate of both pumps operating simultaneously;

Flow monitor check and calibration;

Odour control running and alarms checked;

Generator run with all equipment checked to ensure that it will work as designed. Where a

generator is not installed, then a WDC portable genset will be used instead. The contractor

shall pay all costs associated with the equipment check;

All valves shall be opened fully and closed;

Pressure gauges working and calibrated;

A full commissioning report of the above shall be forwarded to the Council by the developer.
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