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Section 3 — Stormwater Drainage
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Drawings

SWib

Rainfall Intensity Zones

SW2 Rainfall Intensity Chart — Katikati, Waihi Beach and Omokoroa
SW2A  Rainfall Intensity Charts -

SW2B Rainfall Intensity Charts

SW3  Rainfall Intensity Chart — Pukehina, Maketu, Paengaroa and Te Puke
SW3A  Rainfall Intensity Charts

SW3C Rainfall Intensity Charts

SW3C Rainfall Intensity Charts

SW4  Stormwater Connection and Ramped Riser

SW5 Residential Kerb Connection

SW6 Stormwater Downpipe Syphons — Residential Sites Only

SW7 Stormwater Manhole

SW8 Shallow Manhole Detail

SW9 Manhole Cover and Frame Fixing Details

SW10  Precast 1050 Diameter Manhole Lid

SW11 Heavy Duty and Non Rock Type Manhole Cover and Frame

SW12  Manhole Ladder/Steps

SW13  Manhole Landing Platform for Manholes More Than 5.0 Metres Deep
SW14  Pipe Bedding and Backfill Details

SW14a Pipe Bedding and Backfill Details

SW14b Pipe Bedding and Backfill Details

SW15  Antiscour Blocks for Lines at 20% Grade or Steeper

SW16  Berm/Yard Sump

SW17  Debris Screen Typical Detail

SW18  Precast Inlet/Outlet Structures

SW19  Typical Reno Mattress Inlet/Outlet Structures

SW20  Typical Reno Mattress Outlet Detail — Max 300mm Diameter.

SW21  Grouted Stone Headwall Typical Detail

SW 22 Confirmation of Stormwater Construction
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3.1

311

3.1.2

313

314

315

316

317

Stormwater Drainage
Minimum Requirements

The consent holder shall provide a stormwater reticulation system capable of
servicing the entire natural catchment and provide protection against flooding.
Provision for future increase in runoff from land zoned for development shall also be
provided.

The consent holder shall have designed and constructed a stormwater reticulation
system that will provide a suitable gravity method of stormwater disposal from each
individual allotment or building or development site.

Soakholes as an alternative for individual lot stormwater disposal will only be
approved in accordance with Section 3.12.

The economic life of any piped reticulation system shall be not less than 50 years.

Where stormwater is to discharge to a natural watercourse and is not covered by
Environment B.O.P. General Authorisation No.8, (see 3.1.7), the consent holder will
obtain, in the joint names of the Council and the consent holder, and at the consent
holder's expense, a right to discharge. The consent holder shall comply with any of
the conditions of the issue of the right as though they were conditions of approval to
the development. Western Bay of Plenty District Council shall preserve the consent
holder's right of objection to any of the conditions of the right to discharge from
Environment B.O.P, and a copy of the Discharge Consent conditions should be
forwarded to Council on receipt by the consent holder. (see also ltem 3.2.5)

The consent holder shall demonstrate that the effects of the increased stormwater
flows caused by the development will not place downstream systems outside the
design criteria.

All stormwater systems shall be designed to minimise any health safety hazard.

EBOP has approved General Authorisation No 8 for the discharge of stormwater.
The provisions of authorisation are as follows:

This general authorisation also applies to discharges to sea water.

Standard engineering design procedures shall used to determine whether any
particular development meets the maximum discharge rates quoted in the general
authorisation and for the purposes of this Code of Practice, a 10 year return period
event (10%AEP) is to be considered.
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3.2

3.2.1

3.2.2

The consent holder should check with EBOP to confirm that the conditions
of General Authorisation No.8 as listed above have not been amended or
superseded.

Design Standards

Design Method

Unless otherwise approved the design of the stormwater system shall be in
accordance with the Building Industry Authority's (E1 Surface Water), TP10
(Stormwater Management Devices; Design Guidelines Manual) and TP124 (Low
Impact Design Manual), or the current revisions.

Primary and Secondary Flowpaths

The primary flowpath for flood waters shall be a system of stormwater pipes designed
to cope with the runoff from the design flood, with allowance for domestic connections
as outlined in item 3.5.

The secondary flowpath is the route taken by floodwaters when the primary path is
unable to cope either because of blockages or because the hydraulic capacity of the
primary path is exceeded by a larger than design flood.

In designing the stormwater system, the primary and secondary flowpath shall be
identified to ensure a flood protection system which provides a minimum standard of
protection according to the following criteria :

a) 5 year return period flood (20% AEP)
The minimum design standard for any primary (piped) stormwater system in
the District.

b) 10 year return period flood (10% AEP)
For design of stormwater systems to protect important recreation fields, and
streets without alternative access.

C) 50 year return period flood (2% AEP)
For design of stormwater systems to protect residential property,
commercial and industrial buildings. This is the typical system design
standard for stormwater to be complied with and includes allowance for the
primary system a) or b) above.

d) 100 year return period flood (1% AEP)
For design of stormwater systems to protect major communal facilities
related to supply of electricity, telecommunications and water and sewage
disposal systems and bridges.
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3.2.3

The secondary flow paths shall be clearly defined on the engineering
drawings, and as built drawings, see also Section 3.4.1.

All overland secondary flowpaths over urban private property shall be covered by an
easement in favour of Council and a transfer document shall be created in
accordance with Council's approved format. (see Appendix V)

Freeboard

Freeboard above design flood levels shall be provided as shown.

Type of Structure || Freeboard to 50 year flood level
Non habitable residential 200 mm

buildings, garage floors etc
Commercial and industrial 300 mm
floors
Habitable dwelling floors 500 mm
Major communal facilities 500 mm

(as per 3.2.2 (d) above)

3.24

3.25

Rainfall Intensity

Designers should use the rainfall tables provided on drawings SW2A and SW2B -
Urban Areas; SW3A, SW3B, and SW3C - Rural Areas. These tables have been
created using the rainfall intensity values from the NIWA Software package HIRDS
V1.5b, and have been adjusted to allow for climate change to the Year 2030 as
documented in the Ministry for the Environment Climate Change Effects and Impacts
Assessment publication.

It should be noted that several of the large streams which flow through the region may

have their headwaters remote from the site of development. For the design of

drainage elements in these areas, care needs to be taken to utilise appropriate rainfall

intensities.
Stormwater Discharge Consents

i) Stormwater discharges shall comply with General Authorisation No. 8 from
EBOP (see 3.1.7). The consent holder will be required to obtain all
necessary consents, from EBOP before commencing physical works on
site.

Council shall provide a response within one week of receipt of the consent.

ii) In cases where the consent is to transfer to Council, the applicant shall

present a copy of proposed EBOP conditions to Council for approval prior to

uplifting the consent.

Once maintenance certificates have been issued at the satisfactory

completion of the maintenance period, such consents shall be transferred to

WBOPDC.
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3.26  Open Water Courses

)

Where natural open stream systems or formed channels are to be
incorporated in the stormwater drainage system within a subdivision they
shall be located within a drainage reserve of sufficient width to contain the
full design flood flow together with the prescribed freeboard. Such reserves
shall have maximum batters of 20% (1 in 5) and, where access for
maintenance is required, shall include a 4 m wide berm for the full length,
suitable for truck access.

The flow characteristics of natural open stream systems shall be based on
the likely long term stream condition in terms of density of vegetation and
take due account of the possibility of blockage under peak flood conditions.

The drainage reserves shall where practicable, be linked with ether road
reserves and open spaces, pedestrian and cycle access.

Where natural open stream areas form part of the stormwater drainage
system they shall be cleared of all unsuitable plant growth and replanted to
an appropriately approved landscape design. These works shall include
protection of the low flow channel against scour and erosion of the stream
bed where necessary. Access from public carriageways shall be provided
for maintenance purposes.

The natural flow conditions of the stream should not be changed by the
discharge of stormwater resulting from development or a new discharge to
the stream. Flow rate characteristics of the stream should be maintained to
avoid erosion of the stream embankments.

3.3  Primary System

331 Minimum Requirements

The primary piped system is to be designed to the following minimum requirements.

The minimum pipe size other than for connections shall be 225mm
diameter.

The piped system shall be designed to cater for the design flow, without
surcharge.

A minimum flow velocity of 0.7 m/s for pipes flowing full is to be provided.

Manholes are required at each change of grade or direction, and the upper
end of all primary, piped stormwater reticulation.
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Manhole spacings shall not exceed 100 m for pipe lines up to 1000 mm
diameter, for larger pipes spacings may extend to 200m.

Each branch line (excluding connections) shall join the main line at a
manhole junction, except that :

. 225 mm diameter sump leads may be saddled into 600 mm
diameter pipes or larger, using a factory made fitting.

. Branch lines 300 mm diameter may be saddled onto pipes 1200
mm diameter or larger using a factory made fitting provided that a
manhole is supplied on the branch line within 50 m of the main
line.

) Alternatives to the primary piped system such as swales and other design
systems will be considered on a case by case basis.

3.3.2  Reticulation Layout
The layout of the primary reticulation is to follow the street pattern, unless it can be
demonstrated that this is not possible with cover of 0.9m above the pipe barrel.
Lesser cover may be adopted in accordance with the manufacturer's specification and
sound engineering design to be approved by the Authorised Officer. (see 3.3.8 iv)
A reduction in cover to 0.6 metres within residential lots will be accepted as long as
the building area is able to be serviced.

3.33  Pipe Locations
Where pipelines are located away from road reserves they shall be run parallel to and
within 1.5m of the lot boundaries. They should where possible be located such that
the available building area is not reduced, ie laid within side, front or rear yards with a
minimum cover of 0.6m.

3.34  Manhole Locations
Manholes are to be located clear of all boundary lines.
Manholes should also be located within Council property or road reserves as far as
possible.
Where manholes are located on Reserves, other than roads, they shall be completed
flush to finished ground level.

October 2006 Stormwater Drainage
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3.35  Pipe Materials

The following pipe materials are acceptable for reticulation systems.

a)

Reinforced Concrete
Concrete pipes shall be reinforced rubber ring jointed complying with NZS
3107.

Corrugated Steel

Steel pipes shall be helically wound galvanised corrugated steel pipes
complying with NZS 4405 “Helical Lock — Seam Corrugated Steel Pipes”.
Minimum cover to these pipes needs to be assessed.

Corrugated Aluminium

Aluminium pipes shall be helically wound corrugated aluminium
manufactured in accordance with AASHTO specifications M197-82 AND
M196-82.

PVC

PVC pipes and fittings shall comply with the requirements of NZS 7649
“uPVC Underground Drain Pipe and Fittings” or AS 1254 “uPVC Pipes and
Fittings for Storm and Surface Water Applications”

Polythene
In accordance with AS 4130.

3.3.6  Pipe Joints

All joints shall be :

>

Reinforced concrete. Factory made spigot and socket, rubber ring jointed to
NZS 3107. Flush joints are permitted on 1050mm diameter and larger pipes
provided no groundwater or geotechnical requirements dictate the need for fully
sealed joints. Joints, if required, shall be stainless steel bands with neoprene
sleeves according to manufacturer's specifications.

PVC. Factory made spigot and socket elastomeric seal joint AS/NZS
1260:1999.

Corrugated steel or aluminium. Factory made mechanical band and rubber ring
to manufacturer's specifications.

Polythene. Butt fusion welding to AS2033 with flanged and gibault joints

allowable at end points.
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3.3.7  Pipe Junctions

All fittings and service connections to pipes shall be factory fabricated of compatible

material to the proposed system chosen and comply with the relevant standards.

PVC fittings and service connections are to be in accordance with AS/INZS

1260:1999. DN 100 mm and 150 mm injection moulded fittings are to conform to AS

1254 or AS/NZS 1260:1999. DN 175 mm and larger factory fabricated fittings are to

be made of same grade materials as specified for the pipeline.

3.3.8  Bedding and Protection

i) All drainage lines shall be thoroughly bedded, haunched and surrounded as
in drawing SW14a and SW14b.

ii) All drainage lines shall be designed and constructed to withstand all the
likely loads they will be subject to during the life of the system.

The load carrying capacity in relation to their installation conditions shall be
calculated in accordance with AS/NZS 3725:1989 “Loads on Buried
Concrete Pipes” and AS2566:1998 “Plastic Pipelaying Design” where
appropriate.

1D) For drainage pipelines laid at grade steeper than 20%, anti-scour blocks
located at pipe joints, not exceeding 6 m spacing, are required, as shown
on drawing SW15 or as otherwise approved by the Authorised Officer.

iv) Where the minimum cover as outlined in Section 3.3.2 cannot be achieved,
specific design of pipe and cover is required to achieve manufacturers
requirements. Concrete capping will be designed on a site by site basis
taking into account both pipe protection and roading integrity requirements.

3.4  Secondary System

3.4.1  Asecondary system, or overland flowpath is to be designed to safely convey
stormwater to the specified freeboards in 3.2.3 without undue nuisance. Acceptable
solutions include:

» Temporary ponding on local and collector roads

» Temporary flow along local and collector roads

»  Flow across private property. Flow must be in a defined channel or swale, clear

of existing or future building sites and protected by an easement in favour of
Council and/or a Consent Notice which prohibits ground reshaping and the
erection of any barriers to the secondary flows
October 2006 Stormwater Drainage
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3.5

351

3511

» Fencing shall not be permitted across overland flowpaths unless it is specifically

designed to allow free passage of water.

Service Connections

Domestic Connection Destination

Each service connection shall connect to :

A Piped System (the preferred option)

(@)

To provide a service connection a minimum 100 mm diameter line shall be
extended from the main reticulation system to terminate at a minimum
distance of 1.0m within each site, whether created by cross lease, unit title
or fee simple subdivision. In all cases service connections shall serve as
much of the site as practically possible, but at least the possible building
site.

Service connections shall be brought to within 1.2m of the final ground
surface and be constructed in accordance with Drawing SW4.

All service connections to the site boundary shall form part of the public
system.

Each connection shall be marked by a 50mm x 50mm ground treated timber
stake with the top painted blue extending from below invert level to 300mm
above ground level. The location shall be shown on the ‘As built’ plan. The
‘As built’ plans shall also show the distance of the “Y” junction from the
nearest downstream manhole.

All connections to existing main stormwater shall be made by an approved
contractor at the consent holder’s expense.

Minimum pipe sizes are 225mm diameter for reticulation and 100mm
diameter for laterals. In addition, the following shall apply:

(i) Lateral with single connection (out of manhole)

- 100mm diameter up to 50m

- Above 50m normal reticulation standards apply, (ie.
225mm minimum diameter pipeline with terminating
manhole).

- 225mm diameter pipes must be used under all streets.

(ii) Lateral with two or three connections (out of manhole)

October 2006
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(h)

- 150mm diameter lengths up to 50m.
- Above 50m normal reticulation standards apply.

(iii) Lateral out of line servicing one lot or building site

- 100mm diameter up to 24m.

- 225mm diameter pipes must be used under all streets.

(iv) Lateral out of line servicing two or three connections
- 150mm diameter up to 24m.
- Rodding eyes provided at lateral connections in
accordance with sanitary sewer details SS2 and SS3.

For infill subdivision (subdivision into 3 lots or less including the parent lot).

. Drainage within the parent lot is to remain private and be
protected by an appropriate easement.
° Drainage lines are to be separated at the point of connections to

the Council's reticulation system and remain separate for each lot
unless specific approval is gained from the Authorised Officer.

. Infill subdivisions are to be reticulated on a site by site basis.

° All private drainage works to be constructed in accordance with
Building Code regulations.

° All private drainage to be constructed by a Registered Drainlayer.

. Should the consent holder upgrade and construct the drainage

reticulation in accordance with the Code of Practice requirements
for servicing then the drains will be declared public.

Where practicable and where connection is to be within 20m of the manhole
the connection shall be to the manhole.

3.5.1.2 AnOpen Drain

>

generally permitted to public drains, subject to EBOP consents.

3.5.1.3 Road Sumps or Road Channel

>

permitted only where concrete kerb and channel systems exist. A connection to
a sump is preferred to a road channel (kerb) connection. Kerb connections can

only occur to vertical kerb and channel (see drawing SW5).

Drains reticulating groundwater seepage shall be connected to road sumps.

October 2006
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3.5.1.4 Soakage
» permitted in specific areas for the disposal of stormwater on private property.
Stormwater from road reserves shall not be disposed of to soakage (refer to
Section 3.12).
352  Commercial and Industrial Connections
Unless actual development design layout data is available, service connections for
commercial and industrial lots shall provide for fully sealed yards. Lot connections
can be constructed following individual site development layout confirmation.
3.6  Structures and Manholes
3.6.1 Inletand Outlet Structures
Structures shall be constructed at the inlets and outlets of pipelines to the details
shown on drawings SW18, SW19, SW20 or SW21. Provision must be made for
energy dissipation unless it is demonstrated that outlet velocities and soil conditions
are such as to make this unnecessary. The design shall ensure non-scouring
velocities at the point of discharge.
3.6.2 Road Sumps, Bridges and Culverts
Refer to Roading Section 8.
3.6.3  Berm Sumps
Berm sumps, or yard sumps, constructed in accordance with standard drawing SW16
may be used to collect stormwater from short rights-of-way (maximum 90 m collection
length) or small catchments of 300m2 maximum. The minimum discharge pipe is to
be 225mm diameter RCRRJ for a maximum lead length of 85 m.
Where undesirable debris or litter collected by runoff within the catchment will create
a nuisance at downstream discharge points the berm sumps or yard sump entries
shall be fitted with a debris screen similar to that shown on drawing SW17.
3.6.4  Manholes
i) Stormwater manholes shall be constructed as detailed on drawing SW7, 9,
10, 11, 12 and 13.
October 2006 Stormwater Drainage
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3.7

i)

Standard 1050 mm diameter manhole risers are not suitable where either
pipes are larger than 675 mm diameter or where multiple pipes enter a
manhole causing loss of manhole wall. Designers shall upsize manholes in
these cases to maintain wall integrity.

The fall through a manhole is the greater of either :

a) The invert of the outlet pipe from a manhole shall be 20 mm plus
0.5 mm per degree of horizontal angle change between the two
lines lower than the lowest incoming line invert.

b) The soffit of the outlet pipe shall be level with or below the soffit of
the lowest incoming line.

C) The extension of the grade of the steepest pipe across the width
of the manhole.

All manholes shall have heavy duty lids, covers and frames as shown on
drawing SW11.

Where a manhole is to be constructed in soft ground, the area under the
manhole shall be undercut down to solid and backfilled with suitable fill to
provide an adequate foundation for the manhole base.

All stormwater manhole covers to be painted blue with roadmarking paint.

Each manhole shall be fitted with an access ladder shown on drawing
SW12. For manholes deeper than 5 metres an intermediate landing
platform shall be installed as detailed on drawings SW13.

Industry established alternative manholes or access chambers may be
considered for use by the Authorised Officer.

Manholes shall not be located within the road carriageway unless
specifically approved by the authorised officer. Manholes located along the
centrelines may be considered.

Inspection and Acceptance

Prior to acceptance of the completed stormwater drainage system by Council, the
consent holder's representative shall have supplied the Council with ‘as built’
drawings of the work, including any secondary flowpath and open channel systems

together with certification of subdivision construction (in the format on drawing SW22).

All inspections shall be carried out when backfilling is completed and the carriageway
has been surfaced.

October 2006
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3.8  Rural and Rural-Residential Zones

Stormwater from roads and rights-of-way shall be collected and piped to suitable
discharge points in accordance with EBOP General Authorisation Number 8, or a
specific stormwater discharge consent.

Disposal of stormwater from individual lots will be assessed on a site by site basis.
Design requirements of this code are to be followed.

Discharge to soakage or open discharge shall take into account localised slope or
erosion stability and to prevent flooding or creating a nuisance for downstream
property owners. It is recommended that discharge points at waterways on adjoining
properties should be secured by appropriate easements.

3.8.1 Swales

Swales can be provided in the Rural-Residential zone at the discretion of the
Authorised Officer. As a minimum the criteria shall be:

a) Where the density of crossings onto the street from properties is less than 2
per 100 metres.

b) On specified grade below 1:20 or 5%.
c) No plantings other than grass in the invert of swales.
d) Offstreet parking available between road surface and swale.

3.9  Stormwater Pumping Stations

Stormwater pumping stations will be on a specific approval basis by the Authorised
Officer, and will only be considered when no practical gravity disposal method exists.

3.10 Close Proximity Rules

No building shall be built over a public stormwater, rising main, trunk main or other
public stormwater pipeline or closer in accordance with the rules as per Appendix Ill.

3.10.1 Dispensation
See Appendix Il for details.
Other details are contained in the terms and conditions for the acceptance of

Wastewater Drainage and Wastewater Drainage Bylaw 2001 also contained in
Appendix II1.

October 2006 Stormwater Drainage
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3.10.2  Carports / Decks / Sunrooms
These structures may be sited over pipelines provided:
» there is no connection point closer than 1.5m to the building;
> the structure is designed such that it can be dismantled easily in sections (bolting
is the preferred method of construction);

3.11 Stormwater Detention/Treatment Ponds

3.11.1  Stormwater ponds are an accepted method of improving stormwater quality and
reducing peak downstream flow rates.

3.11.2  All ponds are to be earthbunded, landscaped and grassed. Council has a preference
for dry ponds where possible. Should a wet pond be the only option, the pond may
need to be fully lined subject to soul permeability testing.

3.11.3  All ponds will require consent from Environment Bay of Plenty as part of the
stormwater discharge consent and approval from the Authorised Officer.

3.11.4  Specific points to focus on are:

> Side slopes with safety considerations (recommended maximum 1:4 slope)

| 4 Ease of maintenance including mowing and silt clean-out and access to public

roads

| 4 Shape and contour for amenity value

| 4 An effective outlet structure

> Overflow Design

> Pest Control.
All stormwater detention ponds are to be located on land owned by or vested in
Council, or to be covered by appropriate easements. Performance of the pond is to
consider both the 20% AEP and 2% AEP storm events and must also safely pass
larger storms without damage to the pond structure.
Council is not in favour of encouraging a proliferation of small stormwater ponds,
preferring instead a total catchment approach.

3.12 Disposal of Stormwater by Ground Soakage
The disposal of stormwater runoff from building roofs and hardstanding areas has
been successfully undertaken by discharges to drilled soakholes or soakpits on
private property in the Western Bay of Plenty in rural areas.

October 2006 Stormwater Drainage
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Such disposal methods have however contributed to land instability and the creation
of nuisance due to groundwater seepage in elevated urban areas around the
Tauranga Harbour perimeter and at Minden.

The degree of success and long term serviceability of such systems is also
dependent on the presence of permeable subsoils and the degree of maintenance
undertaken.

The subsoils present in the Council region (refer to Section 2 of this Code) vary with
the more permeable soils likely to exist for stormwater disposal by soakage around
the Tauranga City perimeter, elevated ground at Te Puke, along the coastal margins
where sand derivative soils are present at Pukehina and on most elevated rural areas
(generally east of Te Puke).

For infill subdivision or development sites in existing urban areas disposal of
stormwater runoff by soakage would only be permitted if :

(@) soil and groundwater characteristics are favourable as determined by an
appropriate site investigation (refer to Section 2).

(b) adjacent properties are inspected and likely groundwater flowpaths from the
soakage fields are identified. The presence of retained or unretained
batters, building basements etc should be noted and any likely adverse
effects identified.

(c) no other means of disposal are present such as :
. a piped reticulation system as part of the public drain network
) discharge to a kerb connection including the use of a sealed
hydraulic system as shown on drawing SW6.
) an adjacent watercourse

The use of soakholes for stormwater disposal is not permitted at Waihi Beach,
Athenree, Ongare Point, Tanners Point, Omokoroa, Minden and Maketu.

Soakholes shall not be located in areas that are subject to inundation during a 1 in 50
year return period storm event, 2% AEP.

For “greenfield” type subdivisions or developments a piped reticulation system shall
be installed to service each lot or building site. Where soakholes or soakpits have
been identified as being appropriate by specific investigation for stormwater disposal
such as where subsoils and coastal sands the following construction details shall

apply
(i) soakholes or pits shall be located away from driveways or other hardstand
areas so that access for maintenance (cleaning) is possible
October 2006 Stormwater Drainage
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(i) each soakhole or pit shall be fitted with a removable lid

(iii) positions of soakholes or pits are to be submitted for Council records prior
to the issue of building code compliance certificates

(iv) stormwater entry to soakholes or pits from external hardstand areas shall
be through a yard sump as shown on drawing SW16.

() the entire soakpit shall be located above the static groundwater level in

heavy rain conditions.
Rain Gardens

Raingardens are a useful tool for reducing the increased flow effects of development .
These may be used as an alternative to conventional soakage and detention ponds
but must be used in conjunction with overflow systems to a piped system catering for
the full 20% AEP from development. Covenants on each lot title are to be created to
require owners to maintain these raingardens. Concept approval is required from the
Authorised Officer.

Creation of Stormwater Easement in Gross

Council requires that all stormwater pipelines which are to be vested in Council that
are located under reserves (other than drainage reserves) are to be protected by a
Stormwater Easement in Gross drawn up and registered against the titles of the
individual properties by the subdivider at no cost to Council.

Working on Council’s Utilities Notice (WUN)

Any connection or work to Council's stormwater system requires an advanced notice
to Council by the contractor. This notice will be by completion and submission of
Form W13 in the Water Section of this document.

October 2006
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Waihi Beach, Athenree, Tanners Point, Tuapiro Point, Ongare Point, Kauri Point, Katikati, Omokoroa, Te Puna and Minden
URBAN AREAS

RAINFALL INTENSITY - mm/Hour

=

STORM DURATION - MINUTES

RAINFALL INTENSITY (mm/Hour)

Annual STORM DURATION (Minutes)
Return

Interval |49 30 60 120 180 720 1440 | 2880
(Years)

2 92.7 54.8 39.3 27.2 21.7 . 9.9 6.6 41
5 125.9 74.6 53.6 36.5 29.0 . 13.1 8.8 54
10 152.4 90.1 63.6 426 33.8 X 15.5 10.4 6.3
50 205.3 118.8 85.6 55.8 445 ) 20.3 13.6 8.3
2252 132.0 94.4 61.4 48.8 . 22.3 15.0 9.2
Rainfall intensities derived from rainfall depths for Katikati (Latitude 37°34' S; longitude 175°55' E) and include an

adjustment to allow for Climate Change to the Year 2030 as documented in the Ministry for the Environment Climate
Change Effects and Impacts Assessment publication.

RAINFALL INTENSITY CHARTS |[ swoa
(FROM HIRDS vl.5b) \

"
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