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EXECUTIVE SUMMARY

The Athenree peninsula is a coastal Harbour settlement in the north of the Western Bay of
Plenty District. The central “spine” of the Athenree peninsula extends 1.0km northeast
from the Steele/Athenree Road intersection and then sweeps 1.5km north to the
promontory at the end of Koutunui Road. The peninsula is approximately 700m wide and
there are few defined stream channels.

The Athenree Stormwater Management Plan has been prepared for the Western Bay of
Plenty District Council (WBOPDC) as a component of the Athenree Structure Plan, which
is yet to be completed. WBOPDC staff considered that the Stormwater Management Plan
should be the first step in preparing a comprehensive structure plan for the area, as this
would ultimately refine the Athenree Urban Growth Area boundaries.

The purpose of the Athenree Stormwater Plan was to assess the feasibility for providing
stormwater reticulating to the Athenree urban growth area. This included assessing
constraints and making collection, disposal and treatment recommendations for existing
urban and ‘Greenfield” catchments.

Options were evaluated against assessment criteria and ranked. Through the ranking
process it was identified that some options identified intangible costs to the community
that needed additional community consultation. For reasons of practicality, and to
minimise the length and cost of the consultation, it was considered that this consultation
should be undertaken when the Athenree Structure Plan is presented to the community.

The Stormwater Management Plan recommends the following collection and treatment
options:

1.  Kerb and channel be used for new roads followed by piped reticulation;

2. Wet ponds will be used to treat stormwater prior to discharge into Tauranga
Harbour;

3. In existing urban areas where wet ponds cannot be retrofitted or upgraded it is
recommended that in-sump filters be used to treat the stormwater;

4. Open drains can be used to direct stormwater to pond areas where a natural
appearance is considered important to maintain coastal landscape features.

The capital cost of the possible future works is $3.2 million. These works are to be funded
by Development Impact Fees or other cost recovery methods. Annual maintenance costs
of the $75,000 or $356/ha of urban development have been identified and these would
have to be funded by Council via rates from the urban areas. Investigation, consent
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processing and management costs have been estimated at $75,000 to achieve a
comprehensive consent and $15,000 per annum monitoring cost thereafter, based on
population growth matching Council’s ‘average’ estimate of the low/low and low/high
scenarios.

The study brief required annual expenditure for the expansion and upgrade of
infrastructure. The project team have concluded that it is extremely difficult to estimate
where development will occur if large tracts of land are to be rezoned residential with few
planning controls to restrict leapfrog development. The latter is considered highly
probable as parts of the catchment have water views and are likely to be considered more
marketable by developers and more desirable by the housing market.

Further, population projections currently used by Council indicate that the annual growth
at Athenree over the next 20 years will be small, on average around 12 additional
households per year. This low level of growth renders loan funding large tracts of trunk
infrastructure expensive, as recoupment of capital cost would take a considerable number
of years. This is not considered to be sustainable and is likely to place a significant burden
on future generations to service the debt. It is therefore recommended that Council rezone
part of the study area at a time. The new zoning should be immediately adjacent to the
existing infrastructure to ensure systematic growth. Development can then progressively
expand into the newly zoned urban area. This will reduce loan-funding costs and
minimise debt while providing opportunity for the Athenree community to expand.

This Plan provides a framework within which developers are able to design future
Harbour outlets and stormwater assets that address local water quality issues in
accordance with any Comprehensive Discharge Consent, and provide supporting data for
resource consent applications to Western Bay of Plenty District Council and Environment
Bay of Plenty. Obtaining a Comprehensive Discharge Consent will avoid the need for
Council or developers to apply for individual consents for stormwater works in future.

This plan should be implemented by its inclusion in the Athenree Structure Plan, which
assesses all infrastructure requirements and planning controls necessary to allow urban
development over the whole study area. Further studies are required to complete the
structure plan. These may identify additional management issues that can impact on
recommendations in this Stormwater Plan. It is therefore recommended that following
completion of the further works identified in Section 5.2 of this report, that the stormwater
management solutions are assessed against any new information.
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1.1

1.2

INTRODUCTION

Why is a Stormwater Plan needed?

A key objective of the Athenree Stormwater Plan is to support a comprehensive
resource consent application from Western Bay of Plenty District Council to
Environment Bay of Plenty for Council’s existing and future stormwater assets. To
achieve this aim the Plan includes a stormwater treatment concept for each
catchment on the peninsula. These concepts provide a framework within which

developers are able to:

* design harbour outlets for new reticulation;
* design stormwater assets that address local environmental issues.

A second key objective is to assist Council with future stormwater management
policy for Athenree. In particular, whether or not the imposition of Development
Impact Fees or other cost recovery is required for stormwater ‘headworks” assets,
reserve land and treatment devices. To achieve this aim the Plan includes cost
estimates for those assets and Council activities associated with future development
eg - stormwater system operating and maintenance, resource consent investigation,
processing and monitoring.

Scope of the Athenree Stormwater Plan

The Athenree Stormwater Plan is intended:

* to promote treatment at source stormwater concepts for the existing and future
urban developments;

* to identify stormwater reserves that will connect future subdivisions with the
Harbour shoreline for stormwater treatment devices, pipelines and overland
flow routes and capitalise on opportunities for restoration of natural habitats
and passive and active recreation;

* tosupport an application for a Comprehensive Discharge Consent;

* toensure concepts are “future proofed” to allow for future urban development.

The project involves several key elements:

* desk study of the relevant legislation and other information, eg Regional plans,
District Plan, GIS stormwater records, see Appendix 1;

* technical study of Athenree catchments to support Stormwater Structure Plans,
see Appendix 2;
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preparation of a Stormwater Structure Plan and the associated costs of
environmental impact assessment, resource consent application, land purchase,
construction, operation and maintenance.

1.3  Stormwater Management Responsibilities

Local and territorial authorities have a mandate to manage proposed and existing
stormwater services under several pieces of legislation. These include:

the Local Government Act (1974) gives jurisdiction to local authorities to
manage stormwater infrastructure via the Resource Management Act (1991)
process of subdivision consent and to maintain stormwater within Council land
including road reserves;

the Building Act (1991) incorporates standards that require protection of
buildings from flooding during a 50 year Average Recurrence Interval event;
the purpose of the RMA is to promote the sustainable management of natural
and physical resources. The Act sets out the functions of both local and
regional councils for the purposes of giving effect to the Act. These include
controlling the effects of development on the environment, including avoidance
or mitigation of natural hazards. Local authorities generally achieve these
functions through their district plans and engineering codes of practice for
development, whilst regional councils do so through regional plans. Regional
councils have jurisdiction over the Coastal Marine Area, including the
discharge of water and contaminants into or onto land or water. The
jurisdiction of local authorities over land, include the responsibility to manage
any stormwater discharges from development;

the Soil Conservation and Rivers Control Act 1941 provides Regional Councils
with soil conservation functions, which in a wider context includes control of
discharges and the protection of water quality.
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21

CATCHMENT DESCRIPTION & URBAN DEVELOPMENT

The Athenree Landscape

The Athenree - Tanners Point landscape unit is located on the northern extreme of
the Tauranga Harbour and extends inland to the foothills of the northern Kaimai
Ranges. To the east is the coastal spit between Island View and Bowentown and to
the north are the coastal lowlands of Waihi Beach. The stormwater study area is a
discrete area within this unit known locally as the Athenree peninsula, see Figure 1.

Within the landscape specific to the stormwater study area there are a number of
landscape character areas that have a major influence on the future land use
assumptions and stormwater management concept recommended in this Plan. The
landscape character areas are delineated in Figure 2 as follows:

Estuarine
These areas are tidal being located below High Water along the harbour edge. The
intact parts of the tidal wetland feature mangroves as the dominant or climax plant

species.

At low tide, the shallow estuarine waters and mudflats are visible with some areas
of seagrass and mats of succulent species. These grade into the mangrove and
saltmarsh rush association towards the high tide mark. The height and density of
the mangrove increases towards the land and where wave action or other
disturbance is least. Above this in a number of places are areas of raupo and flax
swamp where the salt influence is less.

Flats

The low-lying land that extends inland from the harbour and estuarine areas. In the
past these areas were often poorly drained pasture. The majority of this land is now
occupied by the eastern extent of the existing residential housing of Athenree

township.

Slopes

The western extent of the study area is comprised of a gently undulating south-
facing slope rising from the harbour to Athenree Road and that road’s intersection
with Steele Road. The land use is pasture with open pine shelterbelts in the western
portion and horticulture with trimmed shelterbelts in the eastern portion. On the
north-west aspect of the study area there is a further area of gently sloping pasture.
This area traverses from Steele Road above the Waihi refuse tip to a small valley
immediately west of the defunct water reservoir off Koutunui Road.
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Escarpment

An almost continuous, 20m high escarpment runs from the small valley west of
Koutunui Road around the northern margin of the study area and then traverses
across the peninsula above the flats to above the harbour edge in the south.
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2.2

The northern and western escarpments contain numerous large pohutukawa trees
along with several karaka trees at the northern most point.

The middle section of the escarpment contains residential development and
scrubby vegetation. There are mature eucalypts, pine, poplar and sheoak (Latin
name casuarinas, non-native shelterbelt tree common in coastal BOP). Intermixed
with trees on the southern area are groups of willow, thorn tree, privet, treefern and
broadleaf native species along with some houses and small areas of horticulture.

Terrace
The central “spine’ of the Athenree peninsula extends from the Athenree Road/

Steele road intersection and sweeps round to the northern promontory that is the
Koutunui Pa site. This area is elevated above the steep to more gently sloping
escarpment and is gently sloping or flat. = The vegetation is characterised by
numerous horticultural shelterbelts and orchards of avocado and citrus.

The 5 landscape types (estuarine, flats, slopes, escarpment, terrace) were taken from
a visual landscape evaluation of the Western Bay of Plenty District (Boffa Miskell
Ltd, Auckland 1993). That report delineates the landscape of the district into five
landscape types as a basis for understanding the different landscape components
and characteristics of the district. Within each landscape type a further delineation
was made into landscape units based on a more detailed analysis of landform,

landcover and land use.

The study area has been split into 10 catchments as shown in Figure 1. Each
catchment has its own unique blend of current land use and landscape character
(flats/escarpments/terrace). Detailed descriptions of each catchment are included
in the technical report in Appendix 2.

Current Land Use

Athenree settlement is located at the end of a peninsula in the northern part of the
Western Bay of Plenty District. The settlement is generally a low density residential
area bounded by the Tauranga Harbour.

The land use is characterised by established residential areas, intermingled with
numerous neighbourhood recreation reserves and fringed by reserve land around
much of the foreshore. A newer residential area exists on the northern part of the
peninsula, with rural-residential subdivisions also currently under development in

this area.
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Urban Development

Athenree currently has no formal Structure Plan but for the purposes of this study
urban development is expected to eventually cover the whole study area (210 ha).
For this study it is assumed that urban development will comprise of greenfields
development plus infill housing for 56% of the lots over 800m? in a residential zone,
see Table 2.3. The 56% infill assumption was provided with population projection
data by Western Bay of Plenty District Council, see Appendix 2.

Greenfields development is assumed to occupy the 210ha study area less 40ha of
existing urban development in 1999. This area is further reduced by severe
topographical constrictions in parts of five sub-catchments. The areas are sub-
catchments 1, 2d, 3a, 6b and 7b where the escarpment ground slope exceeds
2.5H:1V, see Figure 1. The total area of these sub-catchments is 45ha, Table 2.3.
Therefore the total land area available for greenfields development is assumed to be
125ha. Based on average ‘mode’ population growth, 2.55 people per dwelling and
an infill/ greenfields development split of 33%/67%; greenfields development of
approximately 152 dwellings will occur in Athenree by 2012, see population data

Appendix 2.

Infill development may occur in any part of the existing urban area (40ha) not
designated in the District Plan as potentially unstable. Using the same assumptions
as above the total land available for infill development is 56% of the lots over 800m?
in a residential zone and infill development of approximately 50 dwellings will
occur in Athenree by 2012.

Based on average mode population growth sufficient land for greenfields and infill
development is available until well beyond the year 2021, see population data
Appendix 2 (Attachment 6).

Delineation of escarpment areas into land vulnerable to long-term slip risk or
possibly subject to instability is outside the scope of this study and may be
undertaken as future land capability studies timed to precede future development.
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Table 2.3 - Urban Development

at

T_1 12.4 Escarpment (Steep) & Terrace Existing Rural & Infill Res l Existing/350
2a 4.0 Escarpment & Terrace Infill Res/Residential 350 min
2b 2.8 Escarpment & Terrace Infill Res/Residential 350 min
2c 8.1 Terrace Infill Res/Residential 350 min
2d 8.2 Escarpment (Steep) & Terrace Existing Rural & Infill Res Existing/350
3a a7 Escarpment (Steep) Existing Rural & Infill Res Existing/350
3b 7.8 Flats Infill Res/Residential 350 min
3¢ 4.9 Terrace Infill Res/Residential 350 min
3d 13 Terrace Infill Res/Residential 350 min
4a 7.3 Flats Infill Res/Residential 350 min
4b 7.3 Flats Infill Res/Residential 350 min
5 9.8 Flats Infill Res/Residential 350 min
6a 9.7 Flats Residential 350 min
6b 54 Escarpment (Steep) & Terrace Existing Rural & Infill Res Existing/350
6c 8.0 Escarpment Residential 350 min
6d 11.8 Terrace Residential 350 min
7a 7.4 Terrace Residential 350 min
7b 4.2 Escarpment (steep) Existing Rural Existing
8a 11.3 Slopes Residential 350 min
8b 2.9 Slopes Residential 350 min
8¢ 4.3 Slopes Residential 350 min
9a 7.8 Slopes Residential 350 min
% 9.7 Slopes Residential 350 min
9 5.4 Slopes Residential 350 min
9d 8.6 Slopes & Estuarine Residential 350 min
10a 12.2 Slopes Residential 350 min
10b 8.7 Slopes Residential 350 min
10c 7.5 Slopes Residential 350 min

Notes:

1.
2.

3.

* Existing = Lot size assumed to remain as existing due to severe topographical restrictions.
Existing Urban Areas: Assumed (from Council data) 56% infill of existing lots to a minimum size of

350m? for sewered lots.
Greenfields Development: minimum size of 350m? for sewered lots.

g:\5project\362395\swplanfinal.doc

STATUS: FINAL
27 JUNE 2001




Western Bay of Plenty DC - Athenree Stormwater Management Plan

3.1

3.2

STORMWATER RETICULATION & TREATMENT OPTIONS

Statutory Requirements

A desk study of Regional plans and the District Plan yielded a significant set of
statutory requirements for stormwater management. The requirements are both
general and specific to the Athenree peninsula. That information has been
summarised in Appendix 1.

Stormwater Issues & Possible Solutions

The stormwater treatment options recommended in this Plan were developed in a
technical report, see Appendix 2. The concepts were developed as follows:

e catchment descriptions

*  Western Bay of Plenty District Council stormwater design standards
* stormwater issues & possible solutions

* local hydrology

* stormwater quantity calculations

* stormwater quality treatment calculations

* land, capital, maintenance and operating costs

* investigation, resource consents and monitoring costs

Local environmental issues are discussed in the technical report and form the basis
of the treatment options presented. That discussion of issues is summarised below.

Table 3.2 - Key Issues

agem ossible Solut

Development of steep areas resulting in erosion
where intensified runoff from the new roads, house
roofs and driveways concentrates in valley floors.

Drainage reserves with buried low flow
pipelines providing a non-erodible conduit
and planting for restoration of natural habitat.

Cliff top Building Line restrictions and buried
low flow pipelines.

2 | Development of areas ‘above’ shoreline cliffs
resulting in erosion by intensified runoff.

Embankment immediately landward of high
tide level with non-erosive floodgated outlet.

3 | Development and installation of shoreline discharges
resulting shore erosion by tidal action.

At-source and/or end-of-pipe stormwater
management concepts.

4 | Development and increased sediment and
contaminant loads impact on sensitive seagrass,

mangrove & other ecosystems of the Harbour.

Stormwater design for Athenree is similar to other areas of New Zealand in that
there are site specific features that impact on the design. The key site features are:

* catchments in the Athenree peninsula discharge direct to the Harbour;

g:\5project\362395\swplanfinal.doc
STATUS: FINAL
27 JUNE 2001 10




Western Bay of Plenty DC - Athenree Stormwater Management Plan

e catchments on the Athenree peninsula are relatively small (Area = 4 to 35
hectares) and have no permanent natural watercourses apart from farm drains.

These features negate a stormwater management issue normally associated with
urban development. The issue is that intensified runoff (eg 5 to 100year Average
Recurrence Interval, critical duration events) from the new roads, house roofs and
driveways may flood properties further down a catchment. In Athenree the
increase in water quantity as a result of urban development is a minor issue as all
catchments have an adequate slope to the Harbour. Therefore developers source
‘document for stormwater quantity issues will primarily be the Western Bay of
Plenty District Council’s Code of Practice Section 3.2.2.

Runoff from all the catchments in the study area is sourced from within the study
area apart from a small area (less than 10 ha) to the south-east of catchment 9a. The
land use and runoff from this area will have an insignificant influence on the Plan

recommendations.

3.3 Stormwater Reticulation Options

-

There are two principal stormwater collection options considered worthy of
consideration, open swales and kerb and channel. The following table assesses the
two options in terms of financial implications and a general assessment. The
| general assessment relates to non-financial benefits and costs such as urban

amenity.

S

Table 3.3: Assessment of Collection Option

i

Kerb & Year round tidy No Treatment Capacity. | Low maintenance High construction
Channel appearance costs costs.
Swale Can perform some Expensive to retrofit K& | High maintenance | Low construction
level of storm-water | C to roads designed for | costs. costs.
treatment. swales.
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3.4

3.4.1

Piped Suitable in all terrain | Secondary flow paths | Low
System and provides erosion | required.
protection.
Open Limited treatment | Not suitable for Steep | High Low
Channel capacity in flat terrain | Grades
System

Taking into account the sub-catchments that are determined by the topography of
the Athenree area, it is recommended that kerb and channel be used as the
collection system for new roads followed by piped reticulation. Open Drains can be
used where there is a need to maintain a natural appearance e.g. where a pond area
and surrounding reserve also functions as an active recreation reserve, or where the
visual impacts of a concrete channel will detract from the natural appearance of the
edge of Tauranga Harbour. In catchments with steep cliffs stormwater should be
piped to ponds or specially designed outfall structures.

Stormwater Treatment Options
Evaluation of Treatment Options

Future urban developments will increase pollutant loads discharging to Tauranga
Harbour unless appropriate treatment concepts are installed to cater for this
development. In Athenree increasing pollutant loads have the potential to have a
detrimental effect on sensitive seagrass, mangroves and other ecosystems of the

Harbour.

In this report ponds are ‘key treatment methods’. In-Sump Filters, soakpits and
grassed swales are not considered to be ‘key treatment’ devices but are suitable in
some instances where the key devices are not practicable. However, as the Council
Code of Practice precludes the use of soak pits these have not been included in the
evaluation. Table 3.4 contains an evaluation of treatment methods.
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Table 3.4: Comparison of Treatment Methods

Stormwater Quality

Nil.

Will not be improved, will
continue to be degraded.

Enhancement of quality of
Stormwater,
watercourses/harbour.

Partial treatment - dependent on
maintenance regime

Stormwater Quantity

Nil.

As intensity of development
increases, isolated ponding
issues may arise.

Managed/attenuated run-off to
watercourses.

Partial control - dependent on maintenance
regime

Social/Community
Acceptance

Potential for criticism due to
increasing community
awareness of environmental
issues.

Some may recognise
environmental benefits.

High potential for negative reaction —
disruption; need?

Adjacent private landowners may have to
maintain.

Cultural

Unlikely to be acceptable to
tangata whenua as intensity of
development increases.

Enhancement of
watercourses/Tauranga
Harbour.

Earthworks — potential for effects on
archaeological sites.

Visual

No change.

Nil.

Softening of urban landscape.

Disruption to existing streetscape during
construction. Potential unkempt appearance

Financial
Capital Cost
O + M Cost

No short term
financial cost
to Council or

ratepayers.

May result in financial
implications in long term should
quality of watercourses/harbour
be degraded and require
remedying.

Provides a level of treatment
and may reduce the size of
ponds (dependant on low grade
and length of swale)

Capital cost and maintenance costs med. -
high as individual driveways must have
crossings over or be sagged through swale.
Swales require regular maintenance.

* Ranking: 1= Excellent, 5 = Poor, S = Subject to consultation
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Table 3.4 Continued

. BENE e
Stormwater Key Treatment Device Nil. Partial treatment device - Unproven performance
Quality improved quality of removal of litter and coarse record.
Stormwater, watercourses and particles.
harbour.
Stormwater Key treatment device Nil. No change. No change.
Quantity reduced/managed run-off.
Social/Community | Enhanced landscape and Probable loss of public open Environmental benefits
Acceptance added value to recreational space. recognised. Avoids use of open
areas. T T spac;elotherWIse Irequxred for
area in Greenfield. PONCS/grass swales.
Cultural Enhancement of quality of Earthworks - potential for Enhancement of Nil.
receiving environment. effects on archaeological sites. watercourses/Tauranga
harbour.
Visual Potential for creating Adverse visual effects during No permanent visual impact.
landscape feature through construction only.
planngalkyags. Existing urban - less scope for
visual enhancement.
Greenfield: plan as part of
subdivision.
Financial Low maintenance budget for | Capital costs med-high as Capital costs less as only sump | O&M  costs potentially high
Capital Cost road berms not reliant on | reserve land required for ponds. is changed from ftraditional | dependant ~on  chosen
O + M Cost ratepayers mowing berm. subdivision design.

maintenance regime.

* Ranking: 1 =Excellent, 5= Poor, S = Subject to consultation
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3.4.2

3.4.3

Options for Greenfields Development

For greenfields development, developers could be given the choice of which key
treatment method they wish to employ as long as the performance will be equal or
better than ponds. This allows approval of techniques devised and applied in the
future that are unknown or unproven at present. However, this would make it
difficult to size the appropriate treatment device and therefore determination of
DIF will be difficult. It is recommended that the preferred option (wet ponds) be
adopted and included in the structure plan for Athenree. Should the developer
wish to deviate from the structure plan then a resource consent would be required.
This is achieved by new district plan rules that are recommended in Appendix 4.

The overall conclusion is that collection by kerb and channel with reticulartion by
either pipe or open channel systems to the wet ponds is the best option for green
fields developments because ponds have a higher treatment efficiency than the

other methods.

Options for Infill Development

Where infill development of existing urban areas is not intensive then treatment
elements are not essential and environmental effects may be minimised by a
combination of ‘on-site controls” as listed in section 3.6 (third bullet point). The
term “intensive’ infill development is defined by the overall percentage impervious
area in each sub-catchment. The impervious area could be measured from the latest
aerial photographs or some other method determined by Council at the time. It is
recommended that infill development be termed intensive if future impervious
percentages in a sub-catchment would exceed 33% and the increase over existing
levels exceeds 5%. (Note: 33% impervious is the current average for urban areas
similar to Athenree.)

Due to lack of available area for wet ponds, in-sump filters are recommended as the
best practicable treatment element for some existing urbanised areas where
significant infill is predicted. It is recognised that retrofitting in-sump filters is not a
‘key treatment’ but that they will be an improvement over the existing situation in
cases where there is no existing treatment device.

The overall conclusion is that reduced-size wet ponds and in sump filters are the
best options for infill development because they optimise treatment efficiency and

space benefits.

A more detailed description of the treatment methods is set out below.
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344

3.4.5

Ponds

The technical report advanced the initial treatment solutions detention ponds
and/or wet ponds for developable catchments, see Appendices 2 & 3.1. The wet
pond concepts are based on Auckland Regional Council Technical Publication
Number 10 in accordance with WBOPDC Subdivision and Development Code of
Practice. Wet ponds operate by retention of inflow for sufficient time to allow
sediment particles to settle to the bed of the pond. Sedimentation is an important
mechanism for stormwater treatment because studies show that over half the
pollutants in stormwater are attached to particles. Wet ponds also treat stormwater
by biological uptake and other treatment mechanisms.

Ponds in a reduced form can also be considered as a ‘non-key’ treatment elements.
For instance, a pond at 25% of full design volume would provide 50% of design
sediment removal and at 5% of full design volume would provide 30% of design
sediment removal. Obviously the sediments removed would tend toward the
larger particle sizes with progressively more silt and clay size particles passing as
the pond size decreases. This type of element may be able to be used with other
options or where a discharge is not so critical.

Ponds may be used as a comprehensive treatment device in conjunction with a
conventional urban development with kerb and channel (ie no source treatment) or
in conjunction with swales and other permeable surfaces to minimise stormwater
impacts and provide some at-source treatment.

In-Sump Filters

In-Sump filters such as the proprietary product “Enviropod” on the New Zealand
market, consist of a filter device that can be retro-fitted to existing roadside sumps.
The filters can vary in size dependent on the targeted material to be removed.
Additional absorption pads can be added where necessary for oil or grease

removal.

The filters rely on a well managed maintenance regime and the frequency of
maintenance is site-specific as well as filter-specific. As a result of this stringent
maintenance requirement they are not recommended for use on greenfields projects
where Council will inherit the ongoing maintenance requirements, but are 'seen as
potential mitigating devices in areas where the ‘key treatment devices’ are not able

to be installed.
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3.4.6

3.5

3.5.1

At this point usage of these devices is still at the trial stage in New Zealand and
therefore there is limited performance data available.

Grassed Swales

Grassed swales are another treatment device effective in the stormwater treatment
train typically used in conjunction with downstream ponds. Although retention
time in grassed swales is much shorter than ponds, physical filtering of low flows
and biological uptake mechanisms do operate. The advantage of grassed swales are
that they achieve stormwater treatment closer to the source than end of pipe
solutions like ponds. Grass swales are considered part of an overall treatment
system and do not replace the need for treatment ponds or equivalent but may
reduce the volume of ponds required. Data relating to the performance of grass
swales in improving stormwater quality is inconclusive.

Treatment Options for Athenree Catchments

Evaluation Summary

Table 3.4.1, Catchment Treatment Summary indicates which treatment option is to
be used for each catchment. No wet ponds are listed for sub-catchments 1, 2d and
7b because the majority of the catchments are steep escarpment and the existing 10
to 15 lots are better served by ‘non-key treatment” methods eg in-sump filters.

Two existing catchments (4a and 4b) have an “at this stage” rider attached to the
stormwater management recommendations. The final recommendation on these
catchments will be determined following a consultation process with both the
community and the Western Bay of Plenty District Council.
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Table 3.5: Catchment Treatment

1 Partly existing urban. Infill possible. v v
2a Existing urban. Infill possible. v v
2b Existing urban. Infill possible. v v
26 Existing urban. Infill possible. v v
2d Partly existing urban. Infill possible. v v
3a* | Existing urban. Infill possible. v v
3b Existing urban. Infill possible. v v
3c Existing urban. Infill possible. v v
3d* New urban possible. 4 v
4a Existing urban. Infill possible. v v
4b Existing urban. Infill possible. & v
5 New urban possible. v v
6a New urban possible. v 4
6b Existing urban. Infill possible. v &
6c New urban possible. v v
6d New urban possible. 4 v
7a New urban possible. v v
7b No. Too steep for new urban. v v
8-10 | New urban possible. v v

* In-sump Filters recommended at this stage as there is insufficient room for full pond solution.

3.5.2 Catchment1

This catchment is predominantly a west-facing escarpment except for a small area
of terrace at the north end. The terrace is elevated approximately 25m above mean
sea level. From that level the escarpment slopes down at approximately 3.0
Horizontal to 1.0 Vertical (3H:1V) to 2H:1V.
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3.5.3

3.5.4

Whilst infill residential is possible for the 6 to 7 lots in the terrace areas the

remainder of the catchment mostly slopes are greater than 2.5H:1V and key
treatment options are unnecessary. In this case the list of stormwater treatment

options includes:

* in-sump filters in road sumps, see Appendix 3.3 (intermediate location);
» other techniques, see Section 3.6.

C.atchment 2

This catchment features terrace surrounding two east-facing escarpment valleys.
The escarpment vegetation is a mixture of ancient pohutukawa trees at the north
end and rural residential elsewhere.

Infill residential is possible in all areas of this catchment except catchment 2d as the
escarpment slopes are less than 2.5H:1V. The treatment options for catchment 2a

include:

* wet pond, see Appendix 3.1 (end of pipe location);
¢ other techniques, see Section 3.6.

Catchment 2b & 2c have existing wet ponds therefore grassed swales and in-sump
filters are not necessary but other techniques are possible to further improve

stormwater quality.
Catchment 2d treatment options are as per Catchment 1.

e in-sump filters in road sumps, see Appendix 3.3 (intermediate location);
* other techniques, see Section 3.6.

Sub-catchments 3a & 3d

The topography of Catchment 3 includes terrace land in the west, an east facing
escarpment and flat land in the east. The terrace land has urban development along
Koutunui Road and a mixture of cropping and rural residential in the remaining
area. The escarpment is also farmed but includes an urban area along Pohutukawa
Drive with a shoreline reserve to the east.

The coastal park between Roretana Avenue and Pohutukawa Drive has a sufficient
area of gently sloping area for a retrofitted wet pond for all of Catchment 3.
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3.5.5

However the park is a significant recreational asset and it is unlikely that a
retrofitted wet pond would receive support.

A further restriction is the private, arable land in sub-catchments 3a and 3d. This
land discharges a significant sediment load particularly in autumn, during intense
rainfall, after the crop has been removed and the soil cultivated. The sediment load
is similar to the acute problems caused by urban development but longer lasting
than the urban development case. The result is that large amounts of soil wash into
the urban area and are transferred by the stormwater system to the estuary. If
robust runoff prevention measures were implemented for the arable land, then the
list of stormwater management options for sub-catchments 3a & 3d include:

e in-sump filters and other techniques, such as vegetated buffer strips.
When/ if catchment 3d is developed it is recommended that:
e ponds be installed to treat stormwater.

Given the lack of available space ponds may need to be located at the top of the
terrace thereby requiring special engineering considerations. Stormwater treatment
will be provided by the developer on site meeting standards identified in the
Council Code of Practice for Development.

Sub-catchment 3b & 3¢

The east portion of Catchment 3b has a separate drain network to the remainder of
Catchments 3 and is unaffected by the large sediment load. The coastal park has a
sufficient area for a retrofitted wet pond for Catchment 3b but a retrofitted wet
pond sufficient for Catchment 3 as a whole is unlikely to receive support. This
prediction is based on the fact that the two reserves in Athenree identified for
possible wet ponds are the also the best two reserves for active recreation. In this
case the list of stormwater treatment options includes:

e in-sump filters and other techniques.

Grassed swales are omitted from the list because Catchment 3b is made up of three
moderately sloping well-defined catchments. The challenge here is that the
overland flow runs along the valleys at right angles to road berms. Whereas
grassed swales need to be able to ‘catch” and convey stormwater along road berms
to be effective at removal of sediment and associated contaminants. Sub-catchment
3c has a site for a large wet pond and treatment options are:
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3.5.6

5.7

3.5.8

* wet pond, see Appendix 3.1 (end of pipe location);
e other techniques, see Section 3.6.

Catchment 4

Catchment 4 topography consists of coastal flats with a maximum ground level of
RL5.0m. Urban development is the predominant land use. Exceptions are the hot
springs motor camp in the centre of the catchment and reserve land along the entire

foreshore.

The houses to the north of Athenree Road are drained to soakage holes via road
sumps. The remaining area all drains to stormwater outlets spaced along the
Roretana Avenue and Waione Avenue. The terrain is too flat for reticulation of
these existing outlets to one central wet pond and there is insufficient space in the
existing coastal reserve (20m width) to retrofit a wet pond for each of the outlets.
The existing discharge pipe on Roretana Drive transverses a lot owned by Western
Bay of Plenty District Council. This land could be utilised for construction of a
pond which would be less than desirable in size but provide partial treatment.
Stormwater treatment options for Catchment 4 include:

e partial ponds and in-sump filters.

Catchment 5

This catchment is also coastal flats with a maximum ground level of RL15.0m. The
harbour bounds the area to the south and there is a slight rise on the other three
sides that act as catchment boundaries. Catchment 5 has a site for a large wet pond

and treatment options are:

* wet pond, see Appendix 3.1 (end of pipe location);
* other techniques, see Section 3.6.

Catchment 6

The topography in this part of the peninsula features terrace land in the west (Sub-
catchment 6d), a south facing escarpment (6b & 6c) and flat land in the east (6a).
The terrace land has a mixture of horticulture (kiwifruit) and rural residential urban
development. The escarpment is also a mix of horticulture and rural residential
(with shoreline reserve) but includes an urban area north of Athenree Road.

Sub-catchments 6¢ & 6d are drained via farm drain that exits to the Harbour. The
existing pond may be upgraded but only for sub-catchment 6b. The problem is that
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8.9.9

3.5.10

the pond has been built at the tidal edge and disruption to this ecosystem should be
minimised, if possible. The treatment options for sub-catchment 6b are as for sub-

catchment 2b.
e other techniques, see Section 3.6.

Sub-catchments 6a, 6¢c & 6d each have sites for large wet ponds and the treatment
options are.

* wet pond, see Appendix 3.1 (end of pipe location);
» other techniques, see Section 3.6.

Catchment 7

This catchment features terrace land in the north and a south facing escarpment
along the shoreline. The terrace land has a mixture of horticulture (kiwifruit) and
rural residential urban development. The remainder escarpment is a mixture of
pasture and scrub with a shoreline reserve running for half it’s length.

Sub-catchment 7a has a site for a large wet pond and treatment options are:
* wet pond, see Appendix 3.1 (end of pipe location);
* other techniques, see Section 3.6.

Catchment 7b treatment options are in-sump filters and “other Stormwater
Management Options” in Section 3.6. '

Catchments 8 & 9

The dominant landform in this catchment is the south facing slopes that form into
two distinct basins. The landform is similar to Catchment 2 but on larger scale. The
land use is a mixture of horticulture (kiwifruit) and rural residential urban
development (with shoreline reserve).

The sub-catchments that form catchments 8 & 9 have sites for large wet ponds and
treatment options are:

e wet pond, see Appendix 3.1 (end of pipe location);
* other techniques, see Section 3.6.
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3.5.11 Catchment 10

3.6

The dominant landform in this catchment is the north facing slopes. The land use is
a mixture of horticulture (kiwifruit) and rural residential urban development (with

shoreline reserve).

The sub-catchments that form catchment 10 have sites suitable for large wet ponds.
The treatment options are:

* wet pond, see Appendix 3.1 (end of pipe location);
e other techniques, see Section 3.6..

Other Stormwater Management Options

Table 3.5 above refers to other management options. Examples of these permanent
techniques for stormwater management in urban areas include:

* road narrowing, permeable paving

* soakage chambers, although Athenree soils lessen their effectiveness;

* on-site controls eg upgrading septic tanks to reticulated sewerage plus
treatment plant (programmed for completion in 2002), buffer planting between
grassed areas and roads, sand filters for vehicle parking areas, diversion of
contaminated stormwater to sewer;

* solid waste measures eg mechanical street sweeping, litter pick-up and road
sump cleaning;

* erosion controls (permanent) eg vegetation of bare areas, riparian planting;

* public education eg information packs and seminars for schools, door knocking
of commercial and industrial landowners to determine their on-site controls
and suggest enhancements;

* planning controls eg enforcement of code of subdivision development,
stormwater plans, subdivision resource consents that include the above
measures, minimisation of impermeable surfaces, minimum average lot size.

In addition there will be techniques devised and applied in the future that are
unknown at present.
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4.1

4.2

STORMWATER STRUCTURE PLAN

Constraints on Treatment Option Sites

Prior to the formulation of an overall Stormwater Structure Plan consideration
needs to be made of local constraints on urban development and associated
stormwater infrastructure that are shown on the Constraints Plan, see Figure 3. The

constraints are as follows:

* Archaeological sites

» Existing recreation, historic and esplanade reserves

* Maori land

 Significant Ecological sites

* Land vulnerable to long term slippage and subject to instability
* Significant Heritage Features

* Land subject to inundation.

In Athenree the above constraints do not prohibit urban development on a large
scale. Rather, they tend to combine with constraints like land instability to limit
development of portions of catchments. Works within any of the above constraint
areas may require other resource consents as appropriate.

Location of Future Treatment Options

The layout of the recommended stormwater reserves that encompass the post-
development floodable areas and trunk stormwater infrastructure are shown in the
Management Plan, see Figure 4. The reserves will provide secondary flow paths for
flows in excess of the capacity of the primary piped system from urban areas
overland to the Harbour. Ponds may be located in these reserves.
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