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INTRODUCTION

1. My full name is Juliana Reu Junqueira.

2. I hold the position of Team Lead within the Urban and Spatial Planning Unit
of Hamilton City Council (HCC). | have held this role since July 2023, prior

to this | was a Senior Planner with HCC a role | held since May 2022.

3. I hold the qualifications of Bachelor of Architecture and Urbanism from the
Federal University of Santa Catarina (Brazil), a Master of Civil Engineering
(Land-use management) from the Federal University of Santa Catarina
(Brazil), and a PhD in Environmental Planning from the University of

Waikato.

4, I am a full member of the New Zealand Planning Institute. | have had over
19 years’ experience in planning and compliance roles in Local Government
and consultancy. My previous relevant experience includes Principal
Planner and Urban-Environmental Policy Integration Manager for Jaragua
do Sul City Council (Brazil) where | was involved in policy review, land-use,
environmental and transport integration. | was involved in projects and
plansinvolving the establishment of zoning frameworks, density standards,
housing, master plans, significant natural areas, green infrastructure,

transport and mobility plans.

5. My PhD research investigated the extent that green infrastructure can aid
in minimising the effects of climate change — particularly flooding due to
extreme rainfall events — using a social equity dimension. As part of this |
undertook extensive research into the benefits and barriers of green
infrastructure implementation especially as a retrofit alternative. | have
also modelled the performance of different alternatives and developed
and tested a cost-efficiency ranking under different temporal and spatial

scales in different cities in New Zealand. | have published a range of peer



reviewed articles, book chapters, conference papers and research papers

in nationally and internationally recognised outlets.

Relevant of Plan Change 12 (PC12), my PhD research uncovered insights
regarding the benefits of introducing green infrastructure (also known as
nature-based solutions) as a retrofitting alternative for stormwater
management and the impact of implementing green infrastructure
alternatives across a catchment. Additionally, my research explored the

use of these solutions as a climate-resilient approach.

CODE OF CONDUCT

7.

| have read the Environment Court Code of Conduct for expert witnesses
contained in the Environment Court Practice Note 2023 and agree to
comply with it. | confirm that the opinions expressed in this statement are
within my area of expertise except where | state that | have relied on the
evidence of other persons. | have not omitted to consider materials or
facts known to me that might alter or detract from the opinions | have

expressed.

SCOPE OF EVIDENCE

8.

The purpose of this evidence, presented on behalf of HCC as PC12

proponent, is to:

a)  Briefly summarise the flood information generated by HCC's flood
mapping programme, provide historical background on flood hazard
mapping, the Operative District Plan (ODP), and outline the
progression and current status of Plan Change 14 — Flood Hazards

(PC14) in relation to PC12;



b)

c)

d)

Provide an overview of the need and benefit to including Green
Policies in PC12 considering the Resource Management (Enabling
Housing Supply and Other Matters) Amendment Act 2021
(Amendment Act) and the National Policy Statement on Urban

Development 2020 (NPS-UD) and;

Describe the PC12 approach for Green Policies and explain the
approach underpinning the PC12 provisions and considering the
appropriateness of the provisions in light of sound planning

principles; and

Highlight what | consider to be the key issues arising from

submissions.

Specifically, this evidence will address the following matters:

a)

b)

c)

Flood Hazards:

i HCC Flood-related dataset.

ii. HCC current approach to flood hazards.

iii. Relationship between PC14 and PC12.

Effects of intensification on stormwater quality and quantity.

The application of strategies to minimise intensification impacts from

stormwater runoff towards the river.

i PC12 promotes nature-based solutions to manage impacts

from intensification.



ii. Permeable surfaces.

iii. Landscaped areas.

iv. Tree planting.

V. On-site stormwater management.

d) Key Issues raised by submitters.

EXECUTIVE SUMMARY

10.

11.

12.

This planning evidence report discusses the implementation of green
policies particularly for stormwater management in residential areas. The
green policies include tree planting, landscaped areas, permeable surfaces,
and on-site stormwater management. These solutions have been identified
as effective alternatives to traditional infrastructure and have several
benefits (beyond stormwater management) such as reducing urban heat

islands, improving air and water quality, and enhancing biodiversity.

This evidence also encompasses a discussion on the existing strategies for
managing flood risks, as well as an examination of the proposed
amendments to the planning framework. It also delves into the interplay
between PC14 and the suggested revisions aimed at enhancing flood
hazard mitigation, particularly in light of land use intensification being
enabled under PC12 in advance of the additional land use controls

intended to be delivered under PC14.

This evidence explains the rationale behind the requirements under PC12

for new developments to provide a minimum number of trees at ideal



13.

locations based on the type of residential unit, minimum permeable
surface, a landscaped area, and on-site stormwater management
measures. Tree planting can provide a multitude of benefits such as
improving air quality, reducing noise pollution, increasing property values,
and enhancing overall aesthetic and recreational value of an area, in
addition to reducing stormwater runoff by retaining water, which allows

for recharge and improvement of groundwater quality.

Moreover, permeable surfaces and landscaped areas intrinsically reduce
greenhouse emissions generated by water and wastewater treatment and
pumping by maximising available surface area to channel water into the
appropriate outlets. These solutions collectively aid in stormwater
management while providing further benefits, such as being a climate

resilient approach that can minimise urban heat island effects.

ANALYSIS

Introduction

14.

15.

16.

HCC is undertaking a plan change which focuses on meeting the
requirements established by the Amendment Act. Tier 1 Councils, including
HCC are required to change their planning rules so that more density is
allowed. Less enabling development densities can be established only to

the extent necessary to accommodate a qualifying matter (QM).

Section 6 of the Resource Management Act 1991 (RMA) provide a list of
QMs, which includes matters required to give effect to Te Ture Whaimana

(TTW) o Te Awa o Waikato — the Vision and Strategy for the Waikato River.

TTW is the primary direction for the restoration and protection of the
Waikato and Waipa Rivers. The Waikato and Waipa Rivers' health and

wellness must be restored and protected for present and future



17.

18.

19.

20.

generations, according to TTW. That is, not only must further degradation
be avoided, but overall water quality must improve. A proactive strategy
to defining limitations and addressing water quality issues is, therefore,

required.

PC12 is introducing a package of requirements (called green policies) to
primarily manage stormwater while providing other benefits. These
include requirements for tree planting, landscaped areas, permeable

surfaces and on-site stormwater management.

PC12 will allow for more intensification in Hamilton's residential zones. As
a result, less green space is expected to be available and impermeable
surfaces are expected to increase. The combination of reduced permeable
surfaces and increased urbanisation are major determinants of a receiving
water body's water quality. This anticipated effect may have an impact on
the water quality of the Waikato River. Activities to avoid and manage
negative effects on the river are a QM in applying medium density
residential standards (MDRS) and NPS-UD Policy 3 as a matter to give effect
to TTW.

As a result of further intensification, there is a risk of increase in the

adverse effects of flood hazards if not properly managed.

This evidence outlines the policies applied in PC12 to not further
deteriorate the outcomes for river water quality from intensification
compared to the existing provisions in the ODP. These relate to assessing
best available information on flood hazards and the impact of permeable
surfaces, tree planting, landscaped areas and rainwater tanks provisions on
the General Residential, Medium Density and High Density Residential
Zones in PC12.



Key issues

21.

PC12 applies green policies that are additional to the MDRS and Policy 3
requirements in order to address matters related to mitigating the impact
of identified flood hazards and its management, along with TTW, which is
a QM. This section of evidence discusses the PC12 approach to manage
the adverse effects of flood hazards and the effects of intensification on
stormwater quality and quantity and then offers discussion on each of the

key green policy components in PC12, which are:

a) Tree planting;

b) Landscaped areas;

c) Permeable surfaces; and

d)  On-site stormwater management.

Flood hazards

Flood-related dataset

22.

23.

The ODP includes flood hazard maps, but these maps are outdated and lack
comprehensive coverage. Specifically, the ODP only addresses flood

hazards for approximately 14% of Hamilton's total area.

HCC has initiated a comprehensive programme aimed at generating
detailed flood data for each urban catchment within the city. This flood
data is subsequently published on Floodviewer, a GIS platform accessible
to the public at www.hamilton.govt.nz/floodviewer. The Floodviewer
platform provides extensive background information to supplement the

flood mapping.



24,

While Floodviewer offers a broad overview of flood modelling, it does not
encompass all aspects of flood risk, such as velocity and maximum
floodwater depth for each modelled grid. However, this granular data can

be obtained upon direct request.

Flood hazards and the Operative District Plan

25.

26.

27.

28.

The ODP incorporates provisions for managing subdivision, land use, and
development in areas prone to flood risks. These provisions involve
incorporating existing flood hazard maps, which currently cover only 14%
of the city, into the Features Maps of the District Plan, designating them as
Flood Hazard areas. HCC last reviewed these provisions during the 2012

District Plan Review.

Typically, the rules outlined in the ODP are triggered when a project is
situated within a designated Flood Hazard Area, as indicated on the

Features map of the District Plan.

The effectiveness of these regulatory controls heavily relies on the
accuracy and comprehensiveness of the flood hazard maps integrated into
the plan. Updating these maps would necessitate a comprehensive First
Schedule RMA process, which is both resource-intensive and not conducive
to promptly acknowledging new, improved catchment-wide flood hazard
mapping which is constantly evolving. Since the 2012 District Plan review,
no amendments have been made to the flood hazard mapping in the

District Plan.

HCC, however, utilises the most up-to-date catchment-wide mapping
available on the Floodviewer platform whenever feasible within the
framework of resource consent procedures, such as for Subdivision,

Discretionary, and Non-Complying activity consents.



29.

30.

While building consent procedures also consider data from Floodviewer,
the responses to flood hazards often differ from those outlined in the ODP.
For instance, they may impose less stringent freeboard requirements and
may not consistently assess risk associated with permitting certain

activities in affected zones.

With the introduction of the Floodviewer GIS tool and ongoing efforts to
produce and disseminate comprehensive catchment-wide flood hazard
data, HCC now has an opportunity to explore alternatives to the current
map-embedded strategy employed in the ODP. PC14 represents that shift

in approach.

Plan Change 12 timing issues

31.

32.

33.

34.

The NPS-UD along with the Amendment Act are designed to facilitate
residential intensification in Tier 1 cities. PC12 directly aligns with the
objectives outlined in the NPS-UD and the Amendment Act. Modifications
to zoning alterations mandated by these directives may be influenced by
certain QMs, which include, among others, environmental risks such as

flooding.

PC12, as initially notified, lacks comprehensive incorporation of updated
flooding information due to timing constraints. The detailed mapping from
Floodviewer did not synchronise with the stipulated notification schedule

for PC12 under the aforementioned Amendment Act.

PC12, as initially notified, permits, for example, increased residential

density in areas identified in updated flood modelling as at risk of flooding.

This issue extends beyond residential developments and zones. The
intricacies of flood hazard and risk management, along with pertinent data,

are more appropriately addressed through a city-wide strategy. Therefore,
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HCC is in the process of developing an overarching plan change, PC14,

dedicated to addressing flood hazards.

Plan Change 14

35.

36.

Proposed PC14 is well advanced, but is not yet ready for public notification

as at the date of this evidence. PC14 will introduce changes to how flood

hazards are managed throughout Hamilton Kirikiriroa. The changes to the

ODP seek to address the potential increase in flooding resulting from

climate change and urban intensification and ensure the flood hazard rules

are fit for purpose.

The key changes and matters being considered as part of PC14 include:

a)

b)

d)

Removing flood mapping from the District Plan and relying on a
definitions-based approach to define flood affected areas.
Floodviewer information can then be used to determine whether
District Plan provisions are relevant to development proposals. This
approach is used in the Auckland Unitary Plan and Tauranga District
Plan and allows the best-available catchment wide flood hazard

information to be considered at the time of development.

Strengthening the objectives, policies and rules around development
in high flood hazard areas, and to improve resilience of development

in medium and low hazard areas.

Clarifying controls around diversion of overland flowpaths and

displacement of flood water and/or loss of flood storage capacity.

Considering the nature of development controls on land within

residual flood risk areas, i.e. depression areas.
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As of the preparation of this evidence, PC14 has not been publicly notified.
Draft provisions have been consulted on with key stakeholders in
accordance with clause 3 of Schedule 1 to the RMA. Based on that
feedback, further work is now required, in particular relating to depression
areas, which are prone to inundation during heavy weather events in
combination with stormwater infrastructure blockages and overflows.
Determining the ‘most appropriate’ and efficient method of addressing the
risks associated with depression areas requires further evaluation under

section 32 before provisions are notified.

Relationship between Plan Change 12 and Plan Change 14

38.

39.

40.

The effective interplay between PC14 and PC12 is vital for urban
development and flood hazard management in Hamilton. The influence of
PC14 on managing flood risks hinges in part on the degree of freedom

allowed by PC12.

To further enhance the relationship between urban development and
flood hazard management in Hamilton, some amendments are proposed
in PC12. For example, a review in the proposed zoning and the addition of
a policy, an item of discretion and an assessment criteria have been

proposed in the PC12 Residential Chapter.

Figure 1 illustrates a review of PC12’s notified zoning to enhance flood
management issues. An area significantly impacted by flood hazards was
initially considered for upzoning to allow for higher density development
(Medium Density Residential Zone). However, following a comprehensive
review based on the latest flood hazard data, the zoning proposal was re-

evaluated and adjusted accordingly.
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Proposed Zoning
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Figure 1 PC12 Notified and Proposed Zoning — Dinsdale

41.

42.

43.

The interplay between PC14 and PC12 remains crucial for managing flood
risks effectively. A newly proposed policy, item of discretion and
assessment criterion ensures that the processing officer can consider a
wider range of data, thus enabling a more informed decision-making

process that aligns with the strategic goals of both PC14 and PC12.

The newly proposed policy (4.1.2.5d), which expects development to be
informed by a flood risk assessment using the best available information,
aims to minimise the potential negative impacts of flood hazards. This
policy, along with the item of discretion for new residential developments
on identified flood hazard areas using best available information
(Assessment Criteria F — Hazards and Safety) and the assessment criterion
to consider whether the design, layout, use and density positively responds
to an assessment of flood risk using best available information so that risks
of adverse effects from any flood hazard are tolerable, equips processing
officers with additional tools to evaluate flood-related matters when

discretion is involved in an activity.

However, prior to the notification of PC14, flood-related issues for
permitted activities will only be addressed during the building consent
phase, in accordance with the Building Act 2004. Detailed procedures on
how assessing flood-related matters in the absence of PC14 can be found

in Appendix E.
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As notified, PC12 provisions have only limited positive impact on managing
flood hazards. | consider that the residential zones and flood hazards need
to be managed more holistically. The revised provisions achieve this by
taking a more constrained approach to enabling higher densities in flood
prone areas. In addition, PC12 contains some very effective non-structural
measures which enhance stormwater management (a set of provisions
called as green policies). These provisions are addressed in more detail

below.

Green policies

Effects of intensification on stormwater quality and quantity

45.

46.

The way cities develop has a significant impact on water quality outcomes,
particularly with regards to stormwater quality and quantity. PC12 enables
increased intensities of development compared to the ODP, which,
without additional site design standards, may aggravate the existing

situation.

Urban development causes significant alterations in natural processes and
environmental conditions, with intensification and climate change being
the key factors affecting the hydrological cycle and, consequently, the
future of water quality and quantity in urbanised catchments. Several
studies have confirmed the link between the design of intensification and
climate change effects on stormwater quantity and quality. Impervious
surfaces exacerbate stormwater runoff processes, and the intensification
of urbanisation usually increases such surfaces. This increase is expected
to worsen runoff processes by increasing the volume and rate of runoff.
The combination of increased impermeable surfaces and climate change
further exacerbates the increase in runoff processes, resulting in a direct

impact on stormwater quality as more pollutants may be carried with the
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runoff. Therefore, due to intensification, a decline in stormwater quality

and an increase in stormwater volume are expected.

Strategies to minimise intensification impacts from stormwater runoff towards

the river

47.

48.

49.

50.

51.

In the case of PC12 and TTW, the effects of intensification on stormwater
quality and quantity are a key focus. One solution to address these

challenges is the use of nature-based solutions (NBS).

NBS are increasingly used worldwide to address urban challenges related
to intensification, climate change, and aging infrastructure. NBS rely on
natural structures and processes and are designed to provide benefits to
the economy, society, and ecological systems while addressing

environmental issues.

NBS can be used to mitigate the negative impacts of urbanisation on water
guality and quantity. These solutions, such as green areas (e.g., landscaped
areas and permeable surfaces), green roofs and walls, and tree planting,
can capture stormwater and reduce pollution. Additionally, NBS can
provide a range of benefits such as enhancing public health, managing heat

islands, improving air quality, and mitigating flood hazards.

By mimicking natural behaviour, NBS are a cost-effective and sustainable
way to offset the negative impacts of intensification and ensure that water

quality is not directly harmed as a result of urbanisation.

Additionally, extreme weather events have become more frequent. The
Waikato — Ruakura Climate (NIWA) — Rainfall average monthly rainfall as a
percentage of normal rainfall graph illustrates how much rainfall occurred

in each month (absolute values) compared to what is normally expected.
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Figure 2 Average monthly rainfall as % of normal. Source: Waikato Regional Council - https://waikatoregion
data/station/43367/RF?dt=Rainfall

52.

53.

There are many examples globally and in New Zealand of these solutions
being successfully applied. Pocket green spaces were implemented in
Antwerp, Belgium as ways of enhancing flood protection, recreation, sense
of place and water retention. NBS have been also successfully applied in
both Australia and New Zealand. For example, in Auckland, New Zealand,
the Te Whau Pathway project aims to create a 12km walkway and cycleway
along the Te Whau River, which will incorporate nature-based solutions to
manage stormwater and improve water quality. In Melbourne, Australia,
the Victorian Government has committed to a target of increasing the
urban tree canopy cover to 40% by 2040, as a means of improving urban

cooling, air quality and mental health.

Another example in Australia is the Greening the West initiative, which
seeks to transform the western suburbs of Melbourne into a more
sustainable and liveable region. This involves planting over one million
trees and shrubs, creating new parks and open spaces, and installing rain
gardens and other nature-based solutions to manage stormwater and
reduce flooding. Similarly, in New South Wales, the City of Sydney has

implemented a range of nature-based solutions, such as green roofs and
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55.

56.

57.

58.

16

walls, permeable paving, and street trees, to improve water quality, reduce

urban heat island effects, and enhance biodiversity.

Site specific interventions matter. The examples of NBS implementation
identify that even a network of smaller scale distributed ‘pocket’ solutions
(smaller areas, spread across a region) can effectively improve stormwater
management and reduce flood hazards while enhancing the community’s
sense of place, leisure and recreational areas and impact on people’s
mental health and overall well-being. NBS can be effective in improving
water quality outcomes and reducing pollution, which is in line with the

objectives of TTW.

By implementing NBS, such as rainwater harvesting, green areas,
permeable surfaces, and planting trees in urban areas, it is possible to
mitigate the negative impacts of urbanisation on water quality. These
interventions can also have a direct impact on people's mental and physical

health, which aligns with the holistic approach of TTW.

In addition, the site-specific interventions of NBS can complement the
catchment-wide approach of PC12, as smaller scale solutions can
effectively improve stormwater management and reduce the negative
effects of flood hazards (particularly for the smaller and more frequent
events) while enhancing the community's sense of place, leisure and

recreational areas.

Therefore, incorporating NBS into TTW implementation can be a valuable
strategy in achieving the goal of improving water quality and promoting

the well-being of communities.

Green spaces are crucial for the health and wellbeing of urban residents,
and sources such as the Parliamentary Commissioner for the Environment
report (PCE, 2023) support this view. Along with enhancing the sense of

place, green spaces offer a range of essential services, such as heat island
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management, stormwater management, air filtration, carbon
sequestration, and habitat provision. These linked benefits are likely to
result from the green policies approach set out in PC12, which emphasises
the need for increased green space and the incorporation of nature-based

solutions into urban planning and design.

Permeable Surfaces

59.

60.

61.

62.

PC12 requires a minimum percentage of permeable surfaces in new
developments to prevent negative impacts on stormwater quantity and
quality. Specifically, developments in the General and Medium Density
Residential Zones should have at least 30% permeable surfaces, while
those in the High Density Zone should have at least 20% permeable

surfaces.

Requiring a significant percentage of permeable surfaces in new
developments is a vital strategy to prevent negative impacts on water
quality. Reduced permeable surfaces and increased urbanisation are major

determinants of the receiving water body's water quality.

It is important to note that with the increasing effects of climate change,
the negative impacts on water quality are likely to worsen at a faster pace,
making it crucial to implement effective mitigation strategies such as
reducing impervious surfaces in urbanised areas. Studies (e.g., Li et al.
2021, Salerno et al. 2018, Brabec et al. 2002) have demonstrated that the
combination of reduction in permeable surfaces and increased
urbanisation rates are major determinants of the receiving water body's

water quality.

Not only natural solutions can be used. Engineered permeable paving is a
promising technology that can help to improve stormwater management.
Permeable paving allows stormwater to infiltrate into the ground below,

rather than running off onto the surface and into storm drains. This helps
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to prevent water from pooling on the surface and causing flooding. It also
filters out pollutants from stormwater before it enters the environment,
which helps to protect waterways and drinking water supplies.
Additionally, permeable paving allows stormwater to infiltrate into the
ground below, which helps to ensure that there is a reliable source of water

for plants and animals.

PC12 requires a minimum of 30% of permeable surfaces in the General and
Medium Density Residential Zones, and 20% in the High Density Residential
Zone. This requirement aims to address stormwater management by
allowing rainwater to infiltrate the ground and reducing runoff. It is worth
noting that the requirements for permeable surfaces do not necessarily
need to be separated from landscaped areas, as the developer can choose
to combine the two. Despite the stormwater management focus, these
permeable surfaces can also help mitigate the urban heat island effect by
providing areas of natural cooling, which can improve overall urban

liveability.

Landscaped areas

64.

65.

Landscaped areas not only help stormwater management and enhance
water quality, but also add to streetscape amenity. Landscape patterns can
substantially impact the hydrological cycling of pollutants and affect
receiving water bodies’ water quality. Landscaped areas, if approached
thoughtfully, can help restore water quality and manage stormwater

runoff.

A landscaped area of a minimum of 20% of a development site with grass
or plants - and can include the canopy of a tree regardless of the ground
treatment below them - is required by PC12 for General and Medium
Density Residential Zones. In the High Density Residential Zone, residential

units at ground floor must have a landscaped area of a minimum of 10% of
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69.

19

a development site with grass or plants, and can include the canopy of a

tree regardless of the ground treatment below them.

Landscaping requirements not only add to stormwater management but
can also enhance its amenity and contribute positively to the development,

providing social benefits.

MDRS density standards (Schedule 3A of the Amendment Act) establish a
minimum of 20% of a given development at ground floor level must be
landscaped with grass or plants. According to MDRS, the required
landscaped area may be located on any part of the development site, and

does not need to be associated with each residential unit.

The approach taken by PC12 aligns with the requirements set out in
Schedule 3A of the Amendment Act. However, there is potential for this
area to offer additional benefits. As previously mentioned, landscaped
areas can play a role in managing stormwater by allowing it to permeate
easily into the soil. To achieve this, a minimum depth of soil must be
required for at least part of these areas (e.g. 50% of the landscaped area

must be in deep soil).

Deep soil areas can offer several advantages. They play a significant role in
stormwater management by enabling water to infiltrate into the soil, thus
reducing runoff that could potentially overwhelm the drainage system.
This helps to mitigate the risk of flooding and enhances water quality by
filtering out pollutants before they reach waterways. Moreover, deep soil
areas foster healthy root growth, which is essential for the survival and
growth of urban trees and other vegetation (for further information refer

to Mr Michael Graham's evidence).

Tree Planting

70.

With infill intensification a loss in tree canopy coverage is anticipated.

However, trees play a crucial role in enhancing the environmental, social
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and economic well-being of urban areas. Trees provide a range of essential
benefits, including mitigating the negative effects of climate change (e.g.
heat island effects), air filtering, biodiversity, shading and cooling,

stormwater management, and water filtering.

Urban trees have different effects on hydrologic processes, affecting water
quality both within and downstream in the city. Trees intercept and
redistribute precipitation over the ground, collecting components from
atmospheric deposition and the canopy itself and transporting them to the
ground (Decida et al., 2020). This alters the chemical composition of water
reaching the ground beneath urban tree canopies, significantly differing

from that of rainfall (Decida et al., 2020).

Selbig et al. (2021) developed a paired-catchment experiment (with street
tree removal as the treatment) to assess how street trees affect major
hydrological processes in a typical residential stormwater collection and
conveyance network in a medium-density residential area in Wisconsin,
USA. Their results demonstrated an increase of around 198m?3 in surface
runoff volume compared to the control catchment over the course of the
study. After the trees were removed, this increase accounted for 4% of the
total measured runoff. The authors further stated that on a per-tree basis,
66L of rainfall per m? of canopy was lost that would have otherwise been
intercepted and stored. Runoff volume reduction was estimated at 6,376L

per tree.

Several cities worldwide have set targets to increase their tree canopy
coverage. For example, Melbourne aims to achieve a tree canopy coverage
of 40% by 2040 (from a baseline of 22% in 2012), New York 30% by 2030
(from a baseline of 24%), and Barcelona 30% by 2037 (from a baseline of
25%). According to HCC GIS, the existing tree canopy coverage in Hamilton
is 12.5% (considering all zones). Tree canopy coverage not only enhances
the urban landscape but also significantly contributes to water

management (quality and quantity), design and management of



sustainable resilient landscapes, and helps to make cities wealthier and
healthier. Therefore, planning policies and regulations should support and

encourage the planting and maintenance of urban trees and green spaces

21

as an essential element of sustainable urban development.

74.

tree requirement depending on the type of residential unit. Please refer to

PC12 as notified required that new developments adhere to a minimum

the tree table for specific requirements.

Table 1 Notified PC12 - Tree planting requirements

General Residential Zone

Each dwelling shall provide a tree in at least a 3m diameter unobstructed area within the site
for each tree, clear of any required access and manoeuvring, at the rate set out below:

Detached residential unit

Two per residential unit.

Duplex residential unit

Two per residential unit.

Terrace housing unit

One per residential unit.

Apartment buildings

Minimum of one tree per site with an additional tree for
every 200m? of site area.

All other activities

Minimum of one tree per site with an additional tree for
every 200m? of site area.

Specimen trees shall be planted at a planted size of at least 80L.

Medium Density Residential Zone

Each residential unit or apartment building shall provide a tree at the rate set out below:

Detached residential unit

Two per residential unit.

Duplex residential units

Two per residential unit

Terrace housing units

One per residential unit

Apartment Buildings

Minimum of one tree per site with an additional tree for
every 150m? of site area.

Specimen trees shall be planted at a planted size of at least 80L.

High Density Residential Zone

Each residential unit shall provide at the rate set out below:

Terraces and/or Apartments

Minimum of one tree per site with an additional tree for
every 150m? of site area.

Other activities

Minimum one tree per site with an additional tree for every

150m? of site area

Specimen trees shall be planted at a planted size of at least 80L.

75.

coverage of 20% of the net site area. This change would provide developers
with greater flexibility in choosing both the species of trees and their

planting locations. Additionally, it supports the preservation of mature

It is proposed to modify the current requirement to aim for a tree canopy

trees already present on the site.
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While the PC12 tree planting requirement is not expected to significantly
increase the existing tree canopy coverage, it can help prevent further loss.
Without the implementation of tree requirements, blocks that currently
have 15% of tree canopy coverage could potentially have only 2% by 2046.
However, by following the rules set out in the notified version of PC12, the
same block could have around 7% of tree canopy coverage by 2046. The
implementation of the newly proposed provisions (requiring a minimum
tree canopy coverage per site) could potentially minimise the loss of tree
canopy coverage. These findings indicate that urban trees play a crucial
role in supplementing the loss of tree canopy coverage on private
properties. While public tree canopy coverage is also important, the
proposed rules in PC12 can help prevent further decline in the overall
urban tree canopy coverage. It is recommended that these requirements

be implemented to help maintain and enhance the urban environment.

Finally, as tree canopy on private lands diminishes, it is imperative to
acknowledge the pivotal role played by the tree canopy on public lands in
stormwater management and addressing negative effects of climate
change and urbanisation. Strategic tree planting in urban areas can
mitigate adverse effects of stormwater runoff, improve water quality, and
reduce strain on drainage systems. Additionally, PC12 recognises the need
for financial contributions to support initiatives that avoid, remedy, or
mitigate adverse effects of intensification on the environment, ensuring
long-term sustainability and success of stormwater management efforts.
By linking the management of stormwater, financial contributions, and
tree planting in berms, roads, parks, and reserves, a comprehensive and
proactive approach can be created to address the challenges posed by
stormwater runoff while enhancing the overall resilience and beauty of the

urban environment.
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On-site stormwater management

78.

79.

80.

81.

Intensification enabled by the NPS-UD will impact on the overall
stormwater runoff volume and increase stormwater pollutants. Increases
in impervious coverage (between 70% to 80% depending on the Residential
Zone) can lead to increased risks of erosion on local waterways and
flooding hazards (due to increases in stormwater runoff volume) as well as
impact on water quality of receiving water bodies (due to decrease in

stormwater quality).

Since more of the urban surface is covered with impermeable materials,
the quantity of water that needs to be artificially managed increases,
making even minor rainfall occurrences problematic. While some locations
naturally flood, impermeable surfaces speed up and intensify this process
by allowing higher-than-average amounts of water to flow over the land's
surface more frequently. Management of on-site stormwater is a strategy
to mitigate some of the effects of intensification on stormwater quantity

and quality.

Morphum Environmental ‘On Lot Best Practice SW’ technical report (part
of section 32 for PC12) undertook a hydrological analysis to assess
provisions for the management of site generated stormwater within
private lots. Modelling results showed that on site stormwater
management can alleviate the load on public networks while consequently
positively impacting on stormwater quality. Results further demonstrated
that for smaller lots (100m? and 200m?), permeable surfaces can substitute

the need for soakage.

Reuse rainwater tanks are becoming increasingly important in urban
environments due to the numerous benefits they provide. Firstly,
rainwater tanks can reduce pressure on the mains water supply, which is
especially important in areas of water scarcity or during times of drought.

Secondly, rainwater can be used for non-potable purposes such as
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watering gardens, washing cars, and flushing toilets, reducing demand on
the mains supply. Thirdly, the use of rainwater tanks can contribute to
stormwater management by reducing the amount of runoff entering the
drainage system. This helps to improve water quality by filtering pollutants
before they reach waterways. Lastly, the installation of rainwater tanks can
contribute to the overall sustainability of the urban environment by
reducing greenhouse gas emissions associated with pumping and treating

mains water, and reducing the need for new water infrastructure.

Other benefits of nature-based solutions for cities

82.

83.

NBS have been identified as an effective way to address the challenges
associated with climate change and enhance urban sustainability. Utilising
nature to provide social, ecological, and economic benefits, NBS can bring
a range of positive outcomes, including improved water management,
control of heat islands, restoration of ecological flows, enhancement of
place attractiveness, and provision of health benefits. In addition, nature-
based solutions can create green jobs, mitigate and adapt to climate

change, sequester carbon, improve air quality, and promote social justice.

Implementing NBS typically focuses on achieving a single benefit, such as
stormwater management or urban regeneration. However, interventions
can also maximise other benefits. For example, maintaining permeable
surfaces or planting trees primarily focuses on stormwater management,
but can also enhance the streetscape of urban areas, improve air quality,
and increase climate resilience. Urban trees, for instance, can not only
improve stormwater management but also provide cooling through shade
and evapotranspiration, remove air pollutants, and enhance infiltration.
Urban trees can also improve the health of urban residents, particularly for

vulnerable groups such as children and the elderly.
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In Melbourne, the Urban Forest Strategy aims to develop healthy
ecosystems for people and the environment between 2012 and 2040. The
strategy focuses on six key areas: canopy cover, forest diversity, vegetation
health, water quality and soil moisture, urban ecology, and citizen
environmental stewardship (Urban Nature Atlas, 2021). The plan
comprises both large urban parks and forests as well as pocket parks and
neighbourhood green spaces. Positive impacts of the initiative identified
by the monitoring system include improved water quality, increased green
space area, reduced biodiversity loss, increased number of species present,
increased ecological connectivity across regeneration sites and scales,
increased involvement of locals in the management of green spaces, and
increased awareness of flora and fauna as culturally and historically

significant (Urban Nature Atlas, 2021).

RESPONSE TO SUBMISSIONS

85.

Key themes were raised in submissions, which are outlined below.
Appendix B includes a more comprehensive discussion of these key issues.

These cover the following topics:

a) Flooding;

b)  Urban trees;

c) Landscaping;

d)  Permeable surfaces; and

e)  Stormwater management.
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CONCLUSION

86.

In conclusion, NBSs such as permeable surfaces, landscaped areas, tree
planting, and on-site stormwater management can play a vital role in
creating sustainable and liveable urban environments. The proposed
provisions in PC12 strike a reasonable balance between the need for
managing stormwater runoff, reducing heat island effects, and enabling
development in the Residential Zones. The provisions for permeable
surfaces, landscaped areas, tree planting, on-site stormwater
management, and water conservation measures are essential for reducing
the impact of urban development on our environment and protecting our
waterways. Overall, a sustainable urban environment requires a balance
between development and nature-based solutions that enhance the
liveability of our cities while preserving the health and well-being of our

communities and natural systems.

Dr Juliana Reu Junqueira

26 June 2024



APPENDIX A — Officers’ Recommended Amendments to PC12 Provisions

A full set of the recommended amendments to provisions is available on

Council’s external PC12 web page

https://hamilton.govt.nz/property-rates-and-building/district-plan/plan-
changes/plan-change-12/



https://hamilton.govt.nz/property-rates-and-building/district-plan/plan-changes/plan-change-12/
https://hamilton.govt.nz/property-rates-and-building/district-plan/plan-changes/plan-change-12/
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1.0 Scope of Report — Relevant Plan Change Provisions

This report considers submissions and further submissions received in relation to the parts of PC12

listed in Table 1:

Table 1

Plan Change Provisions this report addresses

DP
Vol

Proposed PC12 Chapters

Proposed PC12 Sections

1

Chapter 4.1 — Residential Zones

Objective 4.1.2.5

Policies 4.1.2.5a &b

Policies 4.1.2.6¢,f & h

Policy 4.1.2.7a

Chapter 4.2 — General Residential
Zone

Policy 4.2.2.2c

4.2.5 General Standards — General Residential

4.2.5.3 Permeability and Landscaping

Chapter4d.3 -
Residential Zone

Medium Density

4.3.4 General Standards

4.3.4.3 Permeability and Landscaping

Chapter 4.4 -
Residential Zone

High Density

4.4.5 General Standards

4.4.5.3 Permeability and Landscaping

Chapter 25.13 — Three Waters

25.13.1 Purpose

Policy 25.13.2.2

Policy 25.13.2.3a

Policy 25.13.2.6a

25.13.4 Rules — General Standards

25.13.4.2 Stormwater — Non-residential zones

25.13.4.3 Wastewater

25.13.4.2A Stormwater — Residential Zones

25.13.4.4 Water

25.13.4.5 Water Conservation Measures

Appendix 1 District Plan
Administration

1.1 Definitions and Terms

1.2 Information Requirements:

1.2.2.5b Site-Specific Stormwater
Management Plan

1.3.3 Restricted Discretionary, Discretionary and
Non-Complying Assessment Criteria

1.3.3.B3 Public Realm: d, g

1.3.3 B4 Site Layout: h

1.3.3.B7 Landscaping and Screening: a, d, e, f

JJ Stormwater Quantity and Quality

2.0 Statutory Requirements

2.1 Section 32AA

PC12 was supported by a section 32 evaluation report titled ‘PC12 — Enabling Housing— Section 32
Evaluation Report, dated August 2022 (“the Section 32 Report”). The Section 32 report was
accompanied by 17 supporting documents that formed appendices to the Section 32 report.
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The Section 32 Report and supporting assessment suite has been evaluated and is considered
generally robust and thorough and suitable for supporting PC12.

3.0 Overview of Submissions Received
3.1 Overview

The following table provides an overview of the submissions made for Green Policies and Flooding.

Total number of submitters 24
Total number of submission points 47
Total number of further submission points 26

4.0 Response to Key Issues Raised by Submissions
The following emerging themes and related issues have been identified:

Theme 1 - Flooding
Issue 1 - Flooding
Theme 2 — Permeability and Landscaping
Issue 1 —Urban Trees
Issue 2 — Landscaping
Issue 3 — Permeable Surfaces
Issue 4 — General
Theme 3 — Stormwater Management Provisions
Issue 1 - The overall policy approach for managing stormwater
Issue 2 - Specific provisions for managing stormwater
Theme 4 — Water and Wastewater Provisions
Issue 1 - Water and Wastewater Provisions

4.1  Theme 1 - Flooding
This theme responds to the issues raised in submissions that relate to PC12’s approach to managing
existing flood hazards and potential impact on residential development/activities and redevelopment.

Issue 1 - Flooding

The submitters have raised concern relating to standards in the general, medium, and high-density
residential zones failing to address flood hazards and management alongside intensification.

It is important to note that majority of the information concerning flooding and its management
are discussed in detail within the PC14: Flood Hazards document, and this document is focused on
PC12. Fourteen submissions were received in respect of urban land use and design related impacts
of flooding to the residential zone.

Submission Points Relating to Issue

108.1,125.1, 160.135, 160.167, 160.94, 187.1, 191.5, 303.1, 313.1, 315.1, 320.2, 326.51, 333.1

Further Submission relating to Issue

n/a

Analysis of issue




APPENDIX B: HCC Response to Submissions — Flood Hazards and Green Policies

Hamilton City has a number of obligations in respect of flooding as an effect of climate change. In
the resource management space, the NPS-UD specifically seeks that New Zealand’s urban
environments support reductions in greenhouse gas emissions and are resilient to the current and
future effects of climate change (Objective 8).

The submissions received seek changes to:

e Rezoning of some areas to General Residential
e Provisions4.2.5.3a,c,d, e
e Provisions 4.3.4.3 b in relation to Permeability and Landscaping

A number of submitters (e.g., 108.1, 125.1, 191.5, 320.2) oppose intensification as proposed in PC12
with the concern that infill housing will create more impermeable surfaces, exacerbating the
existing issues that increase the risk of flooding within the site and neighbouring properties, along
with resulting in loss of vegetation, which negatively affects neighbourhood aesthetics and heavily
impacts the already constrained Three Waters infrastructure. Kainga Ora (160.94) opposes the
notified provisions as they consider that any application which involves resource consents under
other parts of the plan (e.g. flooding) should not result in the ‘bundling’ of activities that otherwise
meet the requirements of 4.2.4.

The Objectives and Policies in Chapter 4 have been designed to give effect to the strategic
framework. Furthermore, it is noted that PC12 has introduced a range of Green Policies to address
the effects of climate change and flood hazards are addressed as the city intensifies further. These
policies include:

e Rules around how much of a site can naturally drain rain and stormwater (including
provision of permeable surfaces)

e Arequirement that each site must have a rainwater re-use tank to help manage water
conservation and soakage to help meet stormwater needs.

Some submissions expressed concerns regarding urban intensification and its potential to
exacerbate flood hazards (e.g. submissions 187.1, 252.1). Urbanisation often leads to increased
impervious surfaces which reduce the ground's ability to absorb rainfall, thus increasing surface
runoff and velocity. This can overload drainage systems and encroach upon floodplains, significantly
heightening the risk of floods.

The green policies strike the appropriate balance between meeting the legislative requirements of
the NPS-UD and MDRS and ensuring that developments consider stormwater management on a
site-by-site basis. Spread out within the PC12, green policies aim to benefit all development types;
garnering support from WRC (326.51) on its explicit recognition of provision 25.13.1d of potential
adverse effects that result from intensification and an increase in impermeable surfaces, including
erosion and bank instability, flooding and effects on aquatic ecosystems and stream health. It is
noted that the District Plan is one tool available in response to flooding and building resilience, and
the legislative framework means that the District Plan cannot cover every facet of the response.

| have reviewed the relevant submission points and consider that some of the changes are sought
by the submitter can be accepted as they:

e Clarify the intent of the Objectives and Policies and their contribution to flood hazard
resilience and provide useful guidance on how the Objectives and Policies can be
achieved.
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e Are consistent with the flood management considerations to be introduced in PC14
e Seek to introduce terminology and/or concepts that contribute to better management
of flood hazard impacts and resilience.

The wording proposed by the submitters have been amended in some instances to improve clarity,
or to ensure that the wording is within the scope of what can be addressed in the District Plan

The submission points are rejected where they:

e Address matters that do not fall within the remit of the DP

e Are not clearly linked to the intent of the policy (i.e. the policy is intended to address
another matter unrelated to climate change)

e Are inconsistent with the legislative requirements of the NPS-UD and MDRS (i.e.
creating more onerous requirements than what can be required under the NPS-UD and
MDRS)

e Are more appropriately addressed in other strategies, such as Plan Change 14 or
Chapter 25.13 Three Waters

Recommended Changes

| recommend the addition of the following policies and assessment criteria:

Chapter 4.1 Residential Zones

4.1.2.5d

Development is informed by a flood risk assessment, utilising best available information, to
ensure the risks of adverse effects from flood hazards are tolerable.

Appendix 1.3.3 Assessment Criteria RD, D, and NC

B4 Site Layout

h. Whether the design, layout, use and density positively responds to an assessment of flood risk
using best available information so that risks of adverse effects from any flood hazard are
tolerable.

B7 Landscaping and Screening

e. Incorporates green infrastructure features to supplement urban resilience by supporting
stormwater management, air quality improvement, visual enhancement, or similar.

4.2  Theme 2 — Permeability and Landscaping

This theme responds to the issues raised in submissions that seek relief related to the permeability
and landscaping provisions within the general, medium, and high-density residential zones. PC12
requires new developments to provide a minimum number of trees based on the type of residential
or commercial unit, minimum permeable surface, and a landscaped area.

The proposed provisions can aid in stormwater management while providing further benefits, such as
being a climate resilient approach that can minimise urban heat island effects. Tree planting plays a
vital role, contributing to improved air quality, reduced noise pollution, increased property values, and
enhanced aesthetic and recreational value of the area. Additionally, trees aid in reducing stormwater
runoff by retaining water, facilitating groundwater recharge, and improving stormwater quality.
Implementing permeable surfaces and landscaped areas further supports groundwater recharge.
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Incorporating on-site stormwater management provisions helps decrease the volume of runoff
entering the stormwater system, leading to better environmental outcomes.

Issue 1 —Urban Trees
Submissions regarding Urban trees include support, concerns, and requirement for further
guidelines related to the planting, maintenance, and retention of trees within residential areas.
Some of the key matters raised are:
e Minimum tree requirements across general, medium, and high-density residential zones
e Policy 4.1.2.6f which proposes vegetation and trees should be retained wherever possible
e General support of the notified provisions
e Tree Protection and species
Submission Points Relating to Issue
10.4, 59.7, 96.4, 103.4, 148.14, 148.15, 148.16, 148.17, 157.3, 160.14, 160.74, 160.99, 160.171,
162.11, 162.28, 176.4, 176.5, 176.6, 179.4, 214.3, 254.11, 265.9, 265.10, 265.11, 291.3, 292.2,
310.3,310.4, 310.11, 310.12, 310.13, 310.19, 319.3, 326.10, 326.11, 326.12, 326.13, 344.9
Further Submission relating to Issue
390, 391, 392, 394, 408, 438, 439, 457, 470, 488, 489, 507, 561, 562, 567, and 570.
Analysis of issue
PC12's tree planting requirements aim to mitigate the reduction in tree canopy coverage that occurs
as a result of development. Although it is predicted that there will still be a significant reduction in
the number of trees and the coverage of their canopies, the proposed provisions aim to prevent
the situation from getting worse and will prevent a worst-case scenario. It is essential to balance
the need for tree canopy coverage with the enabling of more housing, as both are crucial for the
development of a sustainable urban environment.

While acknowledging that a greater requirement for tree planting would be beneficial from a
climate change resilience and stormwater management perspective, it is important to consider
what is feasible in a denser urban area. Some submitters have requested that tree planting
requirements be deleted, but in my professional opinion, they strike an appropriate balance
between the need for tree canopy coverage and the realities of a denser urban environment.

Furthermore, submissions have also requested incentivising the planting of native species. Practice
notes are being developed to inform developers about species selection, planting, and
maintenance. These notes are expected to be available on the HCC website when PC12 becomes
operative, allowing developers to make informed decisions and contribute to the growth of a
sustainable urban environment.

The proposed provisions for tree planting requirements are designed to achieve an improved
outcome compared to what would naturally happen without them. While these provisions are
effective in many ways, it is important to note that they may not fully address the extent of the loss
in tree canopy coverage on private properties. That is, even with the requirements for tree planting
on new developments, it is still expected a significant reduction on tree canopy coverage.

In high-density development areas, it is important to have a pathway for offsetting planting
requirements in the public realm when on-site planting is not feasible. This can be achieved by
implementing financial contribution mechanisms, where developers contribute funds towards tree
planting and streetscape improvements in nearby areas (further information can be found on Mrs
Clare Douglas evidence on financial contributions). By connecting these financial contributions to
streetscape amenity, the urban environment can be improved, even when on-site tree planting is
limited due to space constraints.
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Additionally, green infrastructure, such as green roofs and walls, can be integrated into building
designs to supplement tree provisions and provide similar benefits like stormwater management,
air quality improvement, and visual enhancement. By combining tree provisions with alternative
green infrastructure, high-density developments can achieve environmental goals and create a
more liveable and resilient urban environment. Overall, establishing a pathway for offsetting
planting requirements and embracing diverse green infrastructure solutions can enhance
sustainability and the overall quality of the built environment in high-density areas.

The issue raised in submissions seeks relief related to the permeability and landscaping provisions,
specifically to urban trees within the residential zones. These submissions relate to the regulations
around the amount of green space and permeable surfaces required in residential developments.
These regulations are intended to promote sustainable and environmentally friendly development
practices by ensuring that new developments have adequate open space and greenery, which can
help to improve air and water quality, reduce urban heat island effects, and provide recreational
opportunities for residents.

4.1.2.6f

Submissions that relate to Policy 4.1.2.6f, which advocates for the retention of vegetation and trees,
present diverse viewpoints. Kainga Ora (160.74) argues that it contradicts established caselaw and
suggests removing the rule as it is inherently acknowledged in 4.1.2.6g. Submitters seek clarity on
how the policy will effectively ensure the retention of existing trees and question the commitment
of developers to green policies. There is support for the policy highlighting the importance of native
trees in enhancing the local environment.

Minimum Tree requirements across General, Medium, and High Residential Zones

Some submitters oppose PC12 urban tree provisions, citing concerns about maintenance, potential
adverse outcomes, and the inefficiency of the minimum planting size standards. They argue against
the requirement for planted trees per dwelling, emphasising ongoing compliance costs, the need
for consent notices or covenants, and the difficulties in enforcement and monitoring. The
submitters propose amendments to allow flexibility in tree planting requirements based on the type
of residential unit, highlighting practical considerations for duplexes and apartment buildings. They
also raise concerns about the minimum planted size requirement of 80L, suggesting it should be left
to the discretion of property owners or developers. While generally supporting the permeability
and landscaping standards, the submitters call for modifications to the urban trees provisions to
address their practical and financial concerns. Kainga Ora (160.99), Landform Surveys Ltd (254.11),
Sam Sheers (265.9), Classic Group (310.11, 310.12, 310.13) and Blue Wallace surveyors (162.11)
have been critical of urban tree requirements.

PC12 tree provisions are designed to address the likely reduction in tree canopy coverage due to
intensification. To mitigate the inevitable loss of tree canopy coverage, it is important to retain
provisions requiring the planting or retention of urban trees. It is understandable that submitters
from a development standpoint view tree provisions as onerous however, it is important that
growth is aligned with environmental aspects to ensure a sustainable urban environment. | consider
changing the approach from a trees-per-dwelling approach to an approach based on overall tree
canopy coverage per site. This will allow the flexibility requested by submitters. | consider an
amendment necessary to Policy 4.1.2.6i necessary to align the policies to the canopy coverage
approach.

Tree Protection and species
Some submitters, e.g. Department of Conservation (DOC) (148.14, 148.15, 148.16, 148.17), express
concerns about the inadequate direction and protection provided for urban trees in the provisions.
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They argue that it is unclear how trees and vegetation are safeguarded, especially for existing
vegetation and trees below six metres in height, which serve as habitat for long-tailed bats. DOC,
assert that Policy 4.1.2.7a fails to effectively ensure that vegetation pruning, and maintenance
practices do not harm at-risk or threatened indigenous species, thereby not aligning with Objective
4.1.2.7 of the plan. They highlight the need for greater greenspace and protection.

Submissions (e.g. 176.4, 176.5, 176.6) considers that more guidance is required for the type of trees
planted noting that native trees will assist the Council's goal of 10% native vegetation cover by 2050.

HCC is currently in the process of creating practice notes that will provide valuable guidance to
developers regarding species selection, planting techniques, and maintenance procedures. These
informative notes will be accessible on the HCC website once PC12 becomes operational. By utilising
these practice notes, developers will have the necessary information to make well-informed
decisions and actively contribute to the development of the City’s environment and urban
landscape.

General Support

There are submitters that express general support for urban tree provisions, emphasising their
importance and the need for their preservation. They advocate for immediate action to prevent the
destruction of mature trees during development and endorse provisions that promote the
retention and enhancement of trees and landscaping. The submitters recognise the role of urban
trees in mitigating the urban heat island effect, improving amenity, urban biodiversity, and air
quality. Concerns regarding the impact of trees on neighbouring properties, such as shade and
property damage, are also raised. Overall, the submitters highlight the positive effects of urban
trees as the city intensifies and call for their continued protection and provision. Waikato Regional
Council (WRC) has supported various provisions relating to urban trees.

A careful consideration of the arguments put forward by submitters on both sides of the issue, and
research and analysis to determine the best way forward were undertaken. This involved engaging
with experts to better understand the benefits and costs of tree planting in residential zones, and
to identify any potential trade-offs or unintended consequences of different approaches.
Ultimately, the goal should be to find a solution that balances the needs of the community, the
environment, and individual property owners, while also considering any relevant regulations or
guidelines.

| recommend that PC12 notified provisions are amended to require a percentage of tree canopy
coverage (rather than a given number per development).

Recommended Changes

| recommend the addition of the following provisions and criteria:

4.1.2.69
Vegetation and trees, including street trees, should be retained wherever possible, and replaced
where they cannot be retained.

4.1.2.6i
Require the provision of landscaping and trees to mitigate potential adverse effects of activities and
to contribute to the overall amenity, climate resilience, and urban tree canopy of residential areas.

4.2.5.3 Impermeable surface and landscaping
e. Urban tree canopy
Each development shall provide trees in an unobstructed area within the site, clear of any
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required vehicle access and manoeuvring, regardless of the ground treatment below the canopy
of the tree that achieves a 20% tree canopy of the net site area.

g. The tree requirements as per 4.2.5.3d can be met by retaining existing mature trees on the site
that either contribute fully or in-part to the tree canopy cover required for the net site area.

4.3.4.3 Impermeable surface and landscaping

e. Urban tree canopy

Each development shall provide trees in an unobstructed area within the site, clear of any
required vehicle access and manoeuvring, regardless of the ground treatment below the canopy
of the tree, that achieves a 20% tree canopy of the net site area.

g. The tree requirements as per 4.3.4.3e can be met by retaining existing mature trees on the site
that either contribute fully or in-part to the tree canopy cover required for the net site area.

4.4.5.3 Impermeable surface and landscaping

c. Urban tree canopy

Each development shall provide trees in an unobstructed area within the site, clear of any
required vehicle access and manoeuvring, regardless of the ground treatment below the canopy
of trees that achieves a 10% tree canopy of the net site area.

f. The tree requirements as per 4.4.4.3c can be met by retaining existing mature trees on the site
that either contribute fully or in-part to the tree canopy cover required for the net site area.

Appendix 1.3.3 Assessment Criteria RD, D, and NC
B3 Public Realm
d. Maximises provision of new landscaping and specimen trees throughout the site and the

retention of existing trees on the site. particularly-withinthefrontyard:

g. Has been designed to avoid the removal of existing street trees

B7 Landscape and Screening

a. Establish and maintain a well vegetated environment that includes a balanced combination of
appropriate native and exotic species;,—and includes the retention of existing mature trees where
possible., and increases or maintains the urban tree canopy.

f. Enable flexible application of landscaped areas to complement varying densities such as green
walls and roofs.

Issue 2 — Landscaping

Submission points seek to either delete or amend the landscaping requirements notified across the
residential zones and in particular, the front yard landscaping requirements across those applicable
zones.

Submission Points Relating to Issue

160.17, 160.76, 160.98, 160.139, 206.4, 288.18, 288.38, 310.2, 333.1

Further Submission relating to Issue

387,390, 391, 392, 394, 438, 442, 488, 562

Analysis of issue

10
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Some submissions seek the deletion or amendment to landscaping requirements across the
residential zones, specifically the minimum percentage of landscaping provided on a site, and
landscaping forward of the front building line for applicable sites (front, corner and through sites).

Kainga Ora has submitted on PC12 landscaping provisions. They express support for Policy 4.1.2.6h,
emphasising the importance of incorporating landscaping into development for amenity values.
However, they oppose landscaping provisions in sections 4.2.5.3, 4.3.4.3, and 4.4.5.3. Kainga Ora
agrees with the inclusion of permeable surface standards and requirements for landscaped areas
in accordance with MDRS however, they do not support the additional inclusion of front yard
landscaping requirements, considering the MDRS landscaping requirements to be sufficient. Kainga
Ora opposes the additional inclusion associated with individual ground-level units in section 4.4.5.3
and seek to remove 4.4.5.3b which requires a 10% minimum landscaped area for residential unit at
ground floor.

Metlifecare Ltd (288.18, 288.38) submission is against the requirement of 20% landscaping per
residential unit at the ground floor for retirement village developments and states that it would be
onerous considering there is existing provision of various private and shared spaces. They suggest
that a minimum of 20% landscaping should be required forward of the front building line on front,
corner, and through sites, as well as in yards, specifically for retirement villages. The submitter seeks
to amend Standard 4.3.4.3b & c.

Further submission point 562 by Kainga Ora oppose submissions that seek to remove or reduce
requirements for residential villages beyond what is required for other residential development, in
accordance with the MDRS.

David Sorensen (206.4) has not provided specific relief but has opposed the Landscaping and
Permeability provisions within the High Density Residential Zone.

Classic Group (310.2) and PRS Planning (333.1) seek the removal of standard 4.2.5.3c and considers
that the MDRS landscaping rule would ensure an adequate and acceptable level of landscaping. PRS
Planning points out the absence of clear reasons or justifications for departing from the density
standards and the need for amendments to align with legislation.

The notified landscaping standards across the General and Medium Density Residential Zone reflect
the MDRS 20% landscaping. The notified landscaping provision in the High-Density Residential Zone
is 10%, lower than other residential zones to better enable higher density developments in those
areas while still ensuring provision of landscaping to contribute to a pleasant, well-functioning
urban environment.

Landscaping provisions forward of the front building line have been notified in the General
Residential Zone and Medium Density Residential Zone. The front of building landscaping is a
provision intended to ensure an appropriate minimum level of amenity is provided both on-site and
for the surrounding streetscape. In addition, the landscaping provisions notified will assist in the
cumulative provision of urban green space, and vegetation which would otherwise be degraded at
a greater rate.

It is important to note that the requirement for landscaped areas serves a dual purpose. On the one
hand, it is intended to provide a certain level of amenity for residents and the wider community.
On the other hand, it is intended to provide broader benefits, such as reducing heat island effects
and managing stormwater runoff.
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Given these considerations, the proposed provisions in PC12 appear to strike an appropriate
balance between these dual objectives. Therefore, from my professional perspective, the
requirements for landscaped areas in PC12 are adequate.

To enhance the effectiveness of these provisions and to yield greater advantages, an amendment
seems necessary. This amendment would ensure that a designated portion of the landscaped area
consists of "deep soil" and the remainder of “topsoil”. Such provision would facilitate the growth of
larger flora possessing extensive root systems, which are instrumental in bolstering stormwater
management goals. This strategic adjustment not only aligns with environmental sustainability
efforts but also augments the ecological value of the landscaped space.

| recommend that PC12 provisions are amended to incorporate requirements for top and deep soil
in the landscaped areas.

Recommended Changes

| recommend the addition of the following provisions, definitions, and criteria:

4.1.2.5¢
Development encourages the preservation of topsoil and subsoails on site.

4.2.5.3 Impermeable surface and landscaping

c. At least 50% of the landscaped area shall be provided as a deep soil area
i.  To support shrubs and plants (but not lawn) on uncompacted soil of 400mm depth and;
ii. For all trees, topsoil depth is required to increase to 1m

d. While a single contiguous Deep Soil Area (DSA) is preferred, several DSA’s may be created of
no less than 8m? minimum area and no dimension less than 2m.

f. Urban trees canopy:
Each residential development shall provide sufficient trees

, " ceto
produce 20% site coverage by tree canopy. Tree canopy cover is calculated on the anticipatory
canopy size of the tree at maturity regardless of the greund-treatment surface below the
canopy ef-the-treeattherate setout-below:, with trees sized as below:

Tree size with corresponding height and projected canopy size
Tree Size Tree Height at | Tree canopy cover at | Land area (m?)
maturity (m) maturity (m?2) required
Small 0-5 10 3.8
Medium 6-12 67 25.5
Large 13-20 186 70.8
Very Large 20+ 250 95.4

Soil volume required for a tree/tree roots (m?) equals the land area (m?)x 1m depth

4.3.4.3 Impermeable surface and landscaping
c. At least 50% of the landscaped area shall be provided as a deep soil area

To support shrubs and plants (but not lawn) on uncompacted soil of 400mm depth

and;

For all trees, topsoil depth is required to increase to 1m

d. While a single contiguous Deep Soil Area (DSA) is preferred, several DSA’s may be created of

no less than 8m? minimum area and no dimension less than 2m.
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f. Urban trees canopy:

Each residential development shall prowde sufficient trees inan-bhobstructed-area-withinthe

produce 20% site coverage by tree canopy. Tree canopy cover is caIcuIated on the anticipatory

Tree size with corres

canopy size of the tree at maturity regardless of the greund-treatment surface below the
canopy efthe-treeattherate setout-below:, with trees sized as below:

onding height and

rojected canopy size

Tree Size Tree Height at | Tree canopy cover at | Land area (m?)
maturity (m) maturity (m?2) required

Small 0-5 10 3.8

Medium 6-12 67 25.5

Large 13-20 186 70.8

Very Large 20+ 250 95.4

Soil volume required for a tree/tree roots (m3) equals the land area (m2) x 1m depth

4.4.5.3 Impermeable surface and landscaping

c. At least 50% of the landscaped area shall be provided as a deep soil area
i.  To support shrubs and plants (but not lawn) on uncompacted soil of 400mm depth and;
ii. For all trees, topsoil depth is required to increase to 1m

d. While a single contiguous Deep Soil Area (DSA) is preferred, several DSA’s may be created of
no less than 8m? minimum area and no dimension less than 2m.

e. Urban trees canopy:
Each residential development shall provrde sufficient trees inan-thobstructedarea-withinthe

produce 20% site coverage by tree canopy. Tree canopy cover is caIcuIated on the anticipatory
canopy size of the tree at maturity regardless of the greund-treatment surface below the
canopy efthetreeattherate-setoutbelow:; with trees sized as below:

Tree size with corresponding height and projected canopy size

Tree Size Tree Height at | Tree canopy cover at | Land area (m?)
maturity (m) maturity (m?) required

Small 0-5 10 3.8

Medium 6-12 67 25.5

Large 13-20 186 70.8

Very Large 20+ 250 95.4

Soil volume required for a tree/tree roots (m3) equals the land area (m2) x 1m depth

1.1.2 Definitions and terms

Deep Soil Area:

A continuous, uncompacted soil area at least 1m deep, with no impeding building or feature on,
above, or below ground. Deep soil areas are capable of supporting the canopy of a tree and
provide stormwater attenuation benefits to a site.

Topsoil:

refers to the uppermost dark, carbon-rich layer of the soil and usually has a lower bulk density
than subsoil.

Appendix 1.3.3 Assessment Criteria RD, D, and NC
B7 Landscaping and Screening
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d. Provide a deep soil area capable of supporting the canopy of a tree and providing stormwater
benefits.

Issue 3 — Permeable Surfaces

The submitters have raised concern relating to permeable surface standards in the general,
medium, and high density residential zones.

Submission Points Relating to Issue

206.3,241.19, 270.1, 270.2, 270.3, 281.22, 330.46, 330.70, 330.93, 343.22, 343.23

Further Submission relating to Issue

387, 388, 389, 391, 392, 413, 477, 539

Analysis of issue

HCC (submission points 270.1, 270.2, 270.3) seeks minimum permeable surface terminology to be
amended to reflect a maximum impermeable area instead, the percentage values are amended
accordingly, and an additional advice note is added to exclude permeable paving from the
impermeable surface calculation. HCC seeks amendments to the general and medium density
residential permeable surface standards to reflect maximum impermeable rule of 70% of net site
area for General Residential and Medium Density Residential Zones and 80% within High Density
Residential.

The management of permeable or impermeable surfaces, whichever terminology is used, is an
important component in the overall management of cumulative effects when water from rain and
storm events hits hard surfaces. The notified provisions use the term ‘permeable’ which, in
conjunction with the landscaping rule, may be seen as an amenity provision when it is a storm-
water management related standard. Changing the provision from permeable to impermeable
area, therefore, removes confusion around the intent of the standard. In addition, the notes
suggested in submission points (270.1, 270.2, 270.3) allow permeable paving to be included in those
areas considered permeable, which is not included as notified within this provision. Replacing the
permeable area standard with an impermeable area standard would better align with the intent of
the standard to manage stormwater runoff, rather than on-site amenity.

Further submission point 388 opposes these submission points by HCC, seeking no reduction in
permeable surface areas, or the replacement with equivalent standards for maximum impermeable
surfaces, and the retention of “entire site” rather than “net site”. No reduction in permeable
surfaces is proposed by HCC submission points, in addition HCC proposes amendments to the
definition of “net site area” and “average net site area” which would reflect the entire site, except
where a site is a rear site. Thus, if changes to net site area definitions are accepted, this would
effectively result in an entire site area calculation, addressing the concerns of the further
submission.

Further submission point 413 supports the deletion of the permeable surface rule proposed by HCC,
however, seeks amendment to the entire impermeable area definition, rather than providing a rule
specific definition as proposed by HCC. The purpose of having an additional note stating permeable
paving may be included in the permeable site area is to avoid impacting other parts of the Plan that
use the impermeable surfaces definition as it is currently defined, such as in the Natural Hazards
Chapter. Unless a separate residential zone impermeable surface definition is created, it is
appropriate and just as effective to have the note in the standard itself, rather than an additional
definition.
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Further submission point 477 supports the replacement of a permeable surface rule with
impermeable surface rule as proposed by HCC. They support impermeable areas being calculated
by net site area.

Based on the above, | recommend that the submission points 270.1, 270.2, 270.3 are accepted, and
further submission points 388, 413 and 477 are accepted in-part where they support the HCC
submission to replace the permeable surface standards with an equivalent impermeable surface
standard as proposed by HCC, provided the definition for net site area is amended as per the HCC
submission.

Retirement Villages Association NZ (RVA) (330.46, 330.70, 330.93) considers that Rules 4.2.5.3,
4.3.4.3 and 4.4.5.3 be amended to provide for retirement units and mentions that the permeable
surfaces and additional landscaping requirements place limitations and restrictions on residential
developments which are inconsistent with the intent of the Enabling Housing Act.

Tristan Jones (343.22, 343.23) opposes the 30% permeable surfaces rule within the General and
Medium Density Residential Zone mentioning it can lead to negative effects on the overall appeal
of the site. Regulations regarding parking pads on the property clash with the rules for front yard
landscaping. The submitter has concerns regarding the number and size of trees to be planted per
unit, considering the reduction of usable land once the trees reach maturity. Concerns about
ongoing maintenance problems are also cited.

David Sorensen’s (206.3) submission believes 20% permeable surfaces in the High Density
residential zone is not adequate to mitigate the negative environmental effects while BBO (281.22)
opposes 20% permeable surfaces rule as they believe it will reduce the opportunity to achieve the
intensity of development intended in the zone.

Rotokauri North Holdings Ltd (241.19) seeks removal of parts of the standard which are less
enabling/more restrictive than PC7 (but which are not the MDRS density standards), or exclude
these provisions from applying to the Rotokauri North Residential Precinct

Several submission points including further submissions (477, 539) seek the reduction of minimum
permeable surface area standards across the residential zones. Further submissions points by WRC
(387, 389, 391, 392) oppose those submissions that seek a reduction of permeable surfaces.

The proposed permeable surface percentages across the residential zones are intended to manage
the cumulative effects of hard surfaces in the urban environment when a rain or storm event occurs.
They are not in place for amenity concerns and a change in terminology and clarification as
proposed by the above discussion would address this perception. Concerning the percentage of site
area chosen, these standards have been carried across from the Operative Plan and are considered
an appropriate percentage of the site which balances the need to manage impermeable surfaces
and the enablement of residential development on a site without onerous requirements. The
impermeable surface requirements are not considered an onerous provision considering its
permeable equivalent is an operative standard at present. As per the HCC submission, it is noted
that permeable paving would be included in those areas considered permeable, should that
submission point be accepted.

| recommend that the subject submission points which seek percentage changes to permeable
surfaces be rejected, and those submissions which seek no change to the permeable surface areas
required be accepted.
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Submissions are also made which seek amendment to the definition of permeable areas to allow
for driveways, parking and narrow footpaths to be considered permeable. As noted above, where
permeable paving is provided, those surfaces may be included in a permeable surface calculation,
if the HCC submission were to be accepted. These submission points are opposed by WRC (392). By
allowing driveways and paths that are not permeable to be included in a permeable surface
calculation would undermine the fundamental intent of the provision to manage rain and
stormwater runoff on hard surfaces that are impermeable. As such, | recommend these submission
points are rejected.

Recommended Changes

| reccommend amending the rules as follows:

Rule Impermeable Surface | Notes

4.2.5.3(a) Maximum 70% of net |e Rainwater tanks with a capacity of < 10,500 litres
and site area are exempt from the calculation of impermeable
4.3.4.3(a) surfaces. (Refer to Chapter 25.13).

e For the purposes of this rule, the definition of
impermeable surfaces is amended by excluding
swimming pools, living roofs, and porous or
permeable paving, and including sealed or
compacted metal driveways and car parking areas

e Further guidance on permeable surfaces can be
found in the Three Waters Management Practice
Notes

4.4.5.3(a) Maximum 80% of net
site area

Chapter 4.1 Residential Zones
Policy 4.1.2.5a ii. Off-setting Mitigating the effects of loss of permeable surface

Chapter 4.2 General Residential Zone
4.2.5.3 Impermeable surface Permeability and Landscaping

a. ‘Permeable Impermeable surface- Minimum-30%-ofa-site Maximum 70% of net site area’

And amend the notes to rule 4.2.5.3 as follows:
‘Requirementsset-outingd.2.5-3-a-caninclude-the-arearequiredin4.2.5-3-¢’

‘Rainwater tanks with a capacity of < 10,500 litres are exempt from the calculation of permeable
impermeable surfaces. (Refer to Chapter 25.13).’

Add the following new notes:

- ‘For the purposes of this rule, the definition of impermeable surfaces is amended by
excluding swimming pools, living roofs, and porous or permeable paving, and including
sealed or compacted metal driveways and car parking areas’

- ‘Further guidance on permeable surfaces can be found in the Three Waters
Management Practice Notes’

Chapter 4.3 Medium Density Residential Zone
4.3.4.3 Impermeable Rermeable surface and Landscaping

a. ‘Permeable Impermeable surface- 30% Maximum 70% of net site area’

And amend the notes to rule 4.3.4.3 as follows:
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‘Requirementsset-outingd.-3-4-3-a-caninclude-the-arearequiredin4.2.5-3-¢’

‘Rainwater tanks with a capacity of < 10,500 litres are exempt from the calculation of impermeable
surfaces. (Refer to Chapter 25.13).’
Add the following new notes:

- ‘For the purposes of this rule, the definition of impermeable surfaces is amended by
excluding swimming pools, living roofs, and porous or permeable paving, and including
sealed or compacted metal driveways and car parking areas’

- ‘Further guidance on permeable surfaces can be found in the Three Waters
Management Practice Notes’

Chapter 4.4 High Density Residential Zone
4.4.5.3 Impermeable surface Rermeability and Landscaping

a. ‘Rermeable Impermeable surface- Minimum-20%-ef-a-site Maximum 80% of net site area’

And amend the notes to rule 4.4.5.3 as follows:
‘Requirementsset-outingd.-4.5-3-a-caninclude-the-arearequiredin4.2.5-3-¢’

‘Rainwater tanks with a capacity of < 10,500 litres are exempt from the calculation of permeable
impermeable surfaces. (Refer to Chapter 25.13).’

Add the following new notes:

- ‘For the purposes of this rule, the definition of impermeable surfaces is amended by
excluding swimming pools, living roofs, and porous or permeable paving, and including
sealed or compacted metal driveways and car parking areas’

- ‘Further guidance on permeable surfaces can be found in the Three Waters
Management Practice Notes’

Issue 4 — General

The issue addresses general submission points that relate to green policy provisions.

Submission Points Relating to Issue

28.2,90.4,91.1, 112.5,125.4,126.2, 134.6, 157.1, 166.14, 170.4, 183.5, 259.2, 261.4, 261.6, 326.9,
334.1.

Further Submission relating to Issue

n/a

Analysis of issue

The submitters oppose and support green policy provisions and seek more greenery in new
developments, protection of greenspaces, and support for intensified areas with ample public and
green spaces. They emphasise the need for native plants, sustainable building practices, and green
spaces for growing food. The submitters have general concerns toward prioritising a healthy future
for Hamilton, respecting nature, and addressing global warming. WRC (326.9) supports the
objective of incorporating sustainable features and technology to minimise the effects on climate
change.

Submitters (43.1, 59.2, 74.1, 97.8) have expressed general concern for Hamilton City and the
environment through intensification and oppose the implementation of PC12.

Property Council (166.14) has concerns about the high costs associated with the proposed
stormwater, permeability, and landscaping provisions for residential development. They are
concerned about how these costs may affect homebuyers and suggest that planning rules should
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focus on enabling site-specific attributes that lead to high-quality design outcomes, rather than
being overly prescriptive.

The submissions received are high level concerns and do not provide specific relief to Landscaping
and Permeability provisions. No submissions listed above are accepted.

Recommended Changes
None

4.3 Theme 3 — Stormwater Management Provisions

This theme responds to the issues raised in submissions that relate to PC12’s approach to managing
stormwater flows and contaminants generated from residential development/activities and
redevelopment. This includes the change in approach to focus on on-site retention and achieving
betterment; the requirement for a Site-Specific Stormwater Management Plan (SSSMP) for larger
scale development of impermeable surfaces; and specific wording of provisions.

Issue 1 —The overall policy approach for managing stormwater
PC12 amends the suite of objectives and policies relating to stormwater management in Chapter
25.13. The key changes to the policy approach include:

e New objective 25.13.2.2 referring to protecting the health and wellbeing of the Waikato
River from the adverse effects of stormwater runoff.

e New policy 25.13.2.23, replacing 25.13.2.3f, setting out that subdivision and development
is to incorporate on-site stormwater management measures that retain increased
stormwater volumes and flowrates from new development; protect and improve water
quality; and reduce the effects of existing development and the time of redevelopment.

e New policy 25.13.2.2b relating to requiring financial contributions for off-site stormwater
works in accordance with Chapter 24 (submissions on which are addressed in the
Financial Contributions section below).

e Amendments to policy 25.13.2.3e (now renumbered 25.13.2.6a), including replacing the
‘drainage hierarchy’ approach to managing runoff that referred to detention and release,
with an approach to primarily manage stormwater via retention for reuse and soakage.

The amended approach and the specific wording of the objectives and policies are challenged by
some submitters.

Submission Points Relating to Issue

19.2,132.2,156.11, 160.288, 160.29, 160.291, 160.292, 160.294, 160.296, 160.297, 160.299, 160.3,
160.301, 160.302, 160.303, 160.306, 241.38, 241.39, 241.29, 243.14, 276.1, 276.3, 276.31, 326.51,
326.53, 326.54, 330.135, 330.138, 343.66, 343.67, 343.68

Further Submissions relating to Issue

412,424, 425, 476

Analysis of issue

Support for the overall stormwater policy approach is expressed by Jeff Howell, who supports on-
site rainfall collection and grey water reuse. WRC supports the purpose, objectives and policies of
Chapter 25.13, specifically Policy 25.13.1d and Policy 25.13.2.2. It supports the explicit recognition
of potential adverse effects that result from an increase in impermeable surfaces, the benefits of
on-site water sensitive techniques, and provisions being put in place to protect and improve the
health and wellbeing of the Waikato River.

Several submitters have expressed concerns about the prioritisation of on-site retention of
stormwater and associated discouragement of detention and subsequent release of stormwater.
Kainga Ora acknowledges the relationship between stormwater management and the health and
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wellbeing of the Waikato River, and generally supports the principle of managing increased
stormwater runoff associated with urban development. It supports 25.13.1d Purpose and Objective
25.13.2.2; however, seeks that the policy approach in 25.13.2.2a and 25.13.2.6a and the
explanation text under 25.13.2 be amended. Instead of promoting on-site retention of increased
stormwater volumes and flow rates, and reducing the existing effects at the time of site
redevelopment, Kainga Ora seeks that detention be referred to as a solution for stormwater
management — with the aim that hydraulic neutrality is achieved for peak flows and volumes
(similar to the operative plan approach). In Kainga Ora's view, this would allow more flexibility in
responding to stormwater management on a site-by-site basis. This is supported by a further
submission from the Adare Company.

Rotokauri North Holdings Limited, Jones Lands Limited and Hamilton Campground Limited also seek
clarity over whether Council is seeking retention and soakage as opposed to detention, and oppose
a requirement for on-site stormwater retention.

The Retirement Villages Association opposes Policy 25.13.2.2a, seeking that this be amended to
acknowledge that stormwater retention on-site is not required in some situations, and to delete
the requirement “to improve” water quality of receiving environments — as new development
should not be required to remedy the effects of historic development.

Rotokauri North Holdings Limited, The Adare Company, Jones Lands Limited and Hamilton
Campground Limited generally support changes to reflect the health and wellbeing of the Waikato
River but are concerned about the policies referencing on-site solutions, as for greenfield
development the ICMP generally identifies the appropriate communal devices to manage
stormwater effects. | consider that a policy approach referencing and promoting on-site stormwater
solutions is appropriate for both greenfield and brownfield areas. | note that development in
greenfield areas is expected to comply with approved ICMPs as well as PC12 Rule 25.13.4.5,
requiring rainwater tanks for non-potable reuse.

The Adare Company Limited seeks that Policy 25.13.2.6a is amended to read “where practicable”
in relation to soakage techniques, because design soakage to ground will not be possible in some
areas of Hamilton. | note that the policy already refers to stormwater ‘primarily’ being managed via
soakage, which reflects that soakage is not possible in some areas.

As set out in the s32 report,! the operative stormwater management approach has been
deliberately amended through PC12, as it is assessed that the status quo (where detention of flows
for hydraulic neutrality in peak events before releasing to a watercourse or the reticulated network
is commonly utilised) will not give effect to Te Ture Whaimana (particularly in light of the
intensification enabled by PC12). | also consider that the PC12 policy direction to improve water
quality is necessary to give effect to Te Ture Whaimana.

For these reasons | do not recommend any changes to the stormwater policy approach.

Recommended Changes

None

Issue 2 — Specific provisions for managing stormwater

! Appendix 2.6 to the PC 12 s32 report.
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PC12 introduces a new Rule 25.13.4.2A which is to apply to all residential zones, with operative
Rule 25.13.4.2 continuing to apply to non-residential zones. The key differences are:

e Development or redevelopment of impermeable surfaces greater than 20m? in area must
implement on-site retention of at least 10mm runoff depth through a combination of
rainwater capture and re-use, and infiltration via soakage within the lot boundary. Upon
substantial redevelopment of existing impermeable surfaces, retention is also to be
provided for 20% of the remainder of existing (not redeveloped) impermeable surfaces.
This is a permitted standard, and non-compliance leads to a restricted discretionary
consent being required.

e Additionally, the development or redevelopment of impermeable surfaces greater than
1,000m? in area requires restricted discretionary consent (in conjunction with the activity
table in 25.13.3), and a Site-Specific Stormwater Management Plan (SSSMP) is to be
prepared. Information requirements for SSSMPs are included in Appendix 1.2.2.5b and
assessment criteria in Appendix 1.3.3 JJ. There are also related amendments to
definitions for ‘impermeable surfaces’ and ‘redevelopment of impermeable surfaces’ in
Appendix 1.1.

e There is also a new provision requiring the avoidance of high contaminant yielding
building products.

Submissions have been made seeking changes to the specific wording of these provisions.

Submission Points Relating to Issue

146.21, 160.31, 160.311, 160.342, 243.15, 265.61, 276.33, 276.34, 326.55, 326.57, 330.142, 343.66,
343.69

Further Submissions relating to Issue

424, 425

Analysis of issue

The PC12 provisions relating to stormwater management are generally supported by several
submitters with some minor amendments suggested.

The Adare Company Limited generally supports the provisions but seeks that Rule 25.13.4.2A(c) is
amended as follows:

¢. On-lot Stormwater management measures must be maintained and operated in perpetuity
in accordance with best practice by the relevant property owner.

The submitter states that communal stormwater management measures are typically vested in
Council and wants to exclude these from the standard. It is my understanding that the standard is
intended to apply to communal devices serving multiple dwellings and ensure these are adequately
maintained, particularly if they remain in joint ownership. Should a stormwater asset be vested in
Council, Council will be the ‘relevant property owner’ for maintaining that asset. | therefore
recommend that the standard continues to apply to all stormwater management measures, and
that it be amended to refer to the potential for multiple owners (‘owner(s)’).

WRC generally supports Rules 25.13.4.2 and 25.13.4.2A, but suggests that reference to Waikato
Stormwater Management Guidelines 2020 is included in the advice notes. The submitter has not
suggested specific wording for the advice note. The proposed advice notes to these rules already
refer to the WLASS Regional Infrastructure Technical Specifications and Three Waters Management
Practice Notes for acceptable means of compliance. In my opinion adding further reference to a
different document would increase the potential for confusion and inconsistency, therefore | do
not support referring to the Waikato Stormwater Management Guidelines 2020 in the advice notes.
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WRC also seeks that the term “impervious areas” under Rule 25.13.5(a)(v) is amended to read
“impermeable surfaces”. This is to improve consistency with the terminology in the associated rule.
| agree that this change is appropriate.

Sam Shears generally supports the intention of the Three Waters standards but seeks clarification
in relation to stormwater disposal for redevelopment of impermeable surfaces. In response, the
intention is that the on-site stormwater retention requirements apply when greater than 20m? of
existing impermeable surfaces are redeveloped.

WEL Networks Limited seeks that the proposed definition of ‘redevelopment of impermeable
surfaces’ is retained. FENZ supports excluding rainwater tanks <10,500L from bulk and location
provisions in Rule 25.13.4.2A(i). | recommend that these submission points be accepted.

FENZ supports Rule 25.13.4.2(c) requiring at least one water sensitive technique in non-residential
zones, and agrees that rainwater tanks should have a capacity of at least 5,000L to be effective.
Kainga Ora also supports the approach of Rule 25.13.4.2, which continues to apply to non-
residential zones, as it provides flexibility for stormwater solutions (e.g. detention). The Retirement
Villages Association opposes Rule 25.13.4.2(b) and seeks that this is amended to address scenarios
where there is capacity in the stormwater network, and stormwater neutrality would therefore not
be required. The above requirements in relation to non-residential zones are unchanged by PC12,
and any changes are outside the scope of PC12.

Submitters in opposition to the PC12 specific stormwater provisions include Kainga Ora, Jones Lands
Limited and Hamilton Campground Limited. Kainga Ora seeks that the rules used for non-residential
zones also be applied to residential zones (rather than notified Rule 25.13.4.2A(f)), as it states that
impacts of increased stormwater runoff are consistent regardless of the use of the site. In
association with this position, Kainga Ora opposes the proposed requirement for Site-Specific
Stormwater Management Plans (SSSMP) and seeks it be deleted as it is too onerous. Jones Lands
Limited and Hamilton Campground Limited also comments that the number of management plans
and associated requirements for compliance in the Three Waters chapter are too onerous.

It is crucial to have adequate stormwater management measures in place to protect people and
property from potential harm or damage caused by surface water. The provisions outlined in Plan
Change 12 ensure that stormwater management measures are implemented and maintained to the
highest standard of best practices. It is essential that adequate stormwater reticulation and disposal
systems are provided, and that these measures are in place and operational upon completion of
subdivision and/or development. Furthermore, it is imperative that stormwater management
measures are maintained and operated in perpetuity in accordance with best practice by the
relevant property owner.

The provisions for on-site retention or stormwater quality treatment for new or redeveloped
impermeable surfaces are also essential for reducing the impact of urban development on our
waterways. The requirement for inert cladding, roofing, and spouting building materials is also a
positive step in reducing contamination in our stormwater runoff.

While some submissions have requested the deletion of on-site stormwater management
provisions, it is my professional opinion that these measures are necessary to ensure that our
waterways are protected from the negative impacts of urban development. While catchment-level
management may be appropriate in some cases, it is important that on-site management measures
are also implemented to ensure the effective management of stormwater runoff.
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The amendments to the rule regime are considered to be necessary, as discussed above in relation
to the stormwater policy approach. As per the s32 report,? a resource consent and SSSMP
requirement is considered appropriate for larger sites/developments as these have the opportunity
for site-specific solutions to be used rather than standard, ‘deemed to comply’ solutions;
additionally it may be appropriate and practical for such sites to achieve additional stormwater
parameters, for example, mitigating peak flows. Such developments are already likely to trigger a
resource consent requirement for other reasons.

Overall, I do not recommend any substantial changes to the PC12 stormwater provisions.

Recommended Changes
Amend provisions as follows:

4.3.5.3 Impermeable Surface and Landscaping
Note:

Rainwater tanks with a capacity of <10,500 litres are exempt from the calculation of permeable
impermeable surface (Refer to Chapter 25.13).

4.2.5.3 Impermeable Surface and Landscaping
Note:

Rainwater tanks with a capacity of <10,500 litres are exempt from the calculation of permeable
impermeable surface (Refer to Chapter 25.13).

4.4.5.3 Impermeable Surface and Landscaping
Note:

Rainwater tanks with a capacity of <10,500 litres are exempt from the calculation of permeable
impermeable surface (Refer to Chapter 25.13).

Amend Rule 25.13.5(a)(v) as follows:

Activity Specific Matter of Discretion and Assessment Criteria
Reference Number
v. Development or redevelopment of e J/—Stormwater quantity and quality

impervious—areas impermeable surfaces that
does not meet the requirements of Rule
25.13.4.2A.

Amend Rule 25.13.4.2A(c) as follows:

c. Stormwater management measures must be maintained and operated in perpetuity in
accordance with best practice by the relevant property owner(s).

Amend notes on 25.13.4.2A to add:

2. For areas where increased pollutant loads are anticipated, such as high-density residential
developments, pre-treatment of stormwater runoff before soakage is required. The Three Waters
Practice Notes contain further guidance

2 Appendix 2.6 to PC12 s32 report, p23
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4.4  Theme 4 — Water and Wastewater Provisions

This theme responds to issues raised in submissions relating to PC12’s approach to potable water
and wastewater servicing requirements, as well as the water conservation measures introduced by
PC12.

Issue 1 — Water and Wastewater Provisions

PC12 does not substantially alter the operative plan requirements relating to potable water supply
or wastewater servicing to subdivisions/developments in Rules 25.13.4.3 and 25.13.4.4, but adds
a note that service connections to the Council’s network may require approval from Council in
accordance with the Three Waters Connection Policy.

Operative Rule 25.13.4.5 requires new developments to incorporate low flow fixtures and at least
one ‘water sensitive technique’ — options being detention of stormwater to 80% of pre-
development runoff; protection of permeable surfaces to achieve at least 20% above the
minimum standard of the zone; rainwater tank for non-potable reuse; or other equivalent feature.
PC12 alters the requirements so that all new residential units and other buildings in a residential
zone containing a kitchen, laundry, toilet or bathroom must incorporate a rainwater tank of
minimum size 3000L for non-potable use (in addition to low flow fixtures, and provision for future
installation of water metering infrastructure).

Submission Points Relating to Issue

160.295, 160.307, 160.313, 160.314, 160.315, 162.46, 228.8, 241.4, 245.3, 255.3, 270.25, 270.27,
270.28, 270.51, 342.2

Further Submission relating to Issue

Analysis of issue

KO supports the principle of including water conservation measures and including water sensitive
techniques within developments, but seeks that Policy 25.13.2.3a be changed to only ‘encourage’
these measures. KO questions whether all of the sensitive techniques listed must be included within
a development and further submits that Rule 25.13.4.5 should include an option of “other
equivalent features” to enable developers and property owners to propose alternative solutions
that deliver similar outcomes. | consider that as currently worded, all of the listed
measures/techniques are now required for each development. Adding an option of “other
equivalent features” would not be effective, as these measures are no longer options. Likewise, |
do not support the policy approach being changed to ‘encourage’ rather than ‘require’ the use of
water conservation measures.

KO also seeks that outdoor use be added into the list of non-potable uses for tank water, and
laundry use be an option. In this case, the uses in the bracket are examples of non-potable uses and
are non-exhaustive (with ‘etc’ on the end of the list), so | do not see any particular need for those
amendments. | instead recommend minor clarification wording amendments to Rule 25.13.4.5.

Blue Wallace Surveyors and David and Barbara Yzendoorn oppose the provision for rainwater tanks
to be provided for every new residential unit. The submitters suggest that one tank per overall site
is acceptable, or alternatively to have a rainwater tank requirement dictated by the floor area of
the dwellings proposed on the site. Hamilton City Council has also requested that Rule 25.13.4.5 be
updated to clarify appropriate tank size and the number of tanks required for multi-unit residential
developments.

Robert Hermann supports the alternative options for water conservation features proposed,
however questions whether a rainwater reuse tank is realistically able to fit on smaller lots. The
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submitter suggests that a better way to manage water conservation is to install domestic water
meters and apply user charges, or increase water supply rates for multi-storey developments.

| consider that the rainwater tank requirements can be met for all new residential units at ground
level, regardless of the lot sizes, as a 3,000L slimline tank takes up less than 2m? and can fit under
eaves. While | agree that user charges for water would assist with water conservation, this is outside
of the scope of the District Plan.

Due to property ownership and maintenance considerations it is preferrable for ground level
residential units to each have their own tank. Apartment units which are at upper storeys may need
communal tanks.

Rotokauri North Holdings Limited, Jones Lands Limited and Hamilton Campground Limited seek
clarification that the water conservation features can include tanks that fulfil any required
retention/detention. | can confirm that a raintank plumbed into a dwelling for non-potable reuse
can go towards meeting both the on-lot stormwater requirements and the water conservation
requirements.

Tainui Group Holdings Limited and Pragma Holdings Ltd (163 River Road) note that the
requirements in Rule 25.13.4.5 referring to water sensitive techniques do not correlate with the
definition of water sensitive techniques in Appendix 1.1, which creates ambiguity. The submitters
request that the situation be clarified. Hamilton City Council also notes references made to ‘water
sensitive’ techniques/designs in the Three Waters chapter and considers these should be changed
to ‘water conservation measures’ for consistency, and seeks that a definition be included in the plan
for the latter term.

| agree that there are inconsistencies in the terminology used. Under PC12, ‘water sensitive
techniques’ for stormwater continue to be required for non-residential zones as per the operative
situation. This requirement has been shifted into Rule 25.13.4.2(c), and the term remains in use.
Rule 25.13.4.5 now only covers potable water conservation measures. | consider that ‘water
conservation measures’ should be the terminology consistently used in this rule. Policy 25.13.2.3a
and the explanation is also directly related to water conservation and efficiency and should also
refer to ‘water conservation measures’. | consider that making these changes would negate the
need for a new definition of water conservation measures to be added, as these can be easily
understood within the context of Rule 25.13.4.5, which lists out the required measures.

KO has submitted on Policy 25.13.2.6d and Rule 25.13.4.4a which both refer to an adequate,
reliable, safe and efficient wastewater system or supply of potable water being provided for each
lot. It seeks to replace this with a requirement that each lot is ‘connected to the city’s
wastewater/water network and does not create any adverse effect on the wastewater system’. |
consider the alternative rule wording to be unsuitable, as it is too uncertain to be a permitted
standard.

Recommended Changes

Amend Policy 25.13.2.3a the related explanation, and Rule 25.13.4.5 to replace any references to
‘water sensitive techniques’ or ‘water conservation techniques’ with ‘water conservation
measures’.

Amend the final bullet point in Rule 25.13.4.5(a)(i) and (ii) (water conservation measures required
in residential zones) as follows:
e Rainwater tank of minimum size of 3,000 litres for non-potable use (e.g. garden watering,
toilet, or laundry ete)

24



APPENDIX B: HCC Response to Submissions — Flood Hazards and Green Policies

5.0 Conclusion

Based on the analysis, it is recommended that the amendments to the PC12 provisions listed in Table
2 as set out in more detail earlier in this report and shown in the Officers Recommendation Version of
PC123 be accepted:

Table 2 PC12 provisions this report recommends be amended
DP Volume | Proposed PC12 Chapters or | Proposed PC12 Sections
Appendices
Chapter 4.2 General Residential | 4.2.2.2b Policy
Zone 4.2.5.3 Impermeable surface and landscaping
Chapter 4.3 Medium Density | 4.3.1 Purpose
Residential Zone 4.3.4.3 Impermeable surface and landscaping
1 Chapter 4.4 High Density | 4.4.1 Purpose
Residential Zone 4.4.5.3 Impermeable surface and landscaping
25.13.2.3a
25.13.4.2A(c)
Chapter 25.13 Three Waters
25.13.4.5
25.13.5(a)(v)
5 Appendix 1.1 1.1.1 Definitions and terms
Appendix 1.3 1.3.3 Restricted Discretionary, Discretionary, and

Non-Complying Assessment Criteria

3 The Officers Recommendation Version of PC12 can be accessed on Appendix A.
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1.0 LOSS OF GREENERY MODEL

The proposed alterations in the District Plan provisions will enable further intensification in
Hamilton. In order to assess the effects of the proposed intensification and the consequential
effects on greenery loss and increase in stormwater runoff the following methodology and

steps have been applied.

Selection of case study areas

Identification of existing permeable surfaces and tree canopy
coverage

Identification of parcels predicted to be subject of
infill/redevelopment

Modelling of implementation of ODP, MDRS and PC12
provisions

Analysis of predicted permeable surfaces, number of new units
and tree canopy coverage for each spatial and temporal scale

Summary of results

Figure 1. Summary of applied steps
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1.1 Methodology

Selection of case study areas

The selection of study areas involved the following screening:

a. At least one area within the proposed:

i.  High Density Residential Zone
i. Medium Density Residential Zone

ii.  General Residential Zone

b. More than 50% of the case study area is predicted to be subject to
redevelopment/infill based on the Growth Model developed by Hamilton City Council

(Growth, Funding and Analytics Unit).

Scales of analysis

In order to assess the impact of intensification under the Operative District Plan (ODP), the
Medium Density Residential Standard (MDRS) and the proposed Plan Change 12 — Growing
Up (PC12) provisions, different temporal scales were considered. The table below summarises

the temporal and spatial scales adopted on the modelling.

Case study areas Temporal Scales Spatial Scales
General Residential Zone Current oDP
Medium Density Residential Zone 2030 MDRS
High Density Residential Zone 2045 PC12 (notified version)
2045+

That is, each case study area was assessed in terms of predicted growing for all temporal and
spatial scales. Each case study was assessed considering different levels of

infill/redevelopment by the time defined by the temporal scale.
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Assessed parameters

To assess the effects of intensification, the following parameters were considered:

a. Percentage of parcels predicted to be subject of redevelopment/infill
b. Impervious surfaces
c. Permeable areas

d. Tree canopy coverage

Each different spatial scale establishes different parameters, as identified on the following

sub-sections:

a. Operative District Plan

i.  The Hamilton City Operative District Plan (ODP) is the current document setting
out provisions to regulate land use in all Hamilton Zones. The main parameters

pertinent to this study set by the ODP are as follows:

. Permeable Surface
Zone Site Coverage ——
Front setback [Entire site

General Residential 40% 50% 30%
Residential 50% 40% 20%
Intensification ]

; Hamilton East [45% 40% 20%

one

ii.  There are no provisions for landscaping or tree planting.

b. Medium Density Residential Zone

The ‘Medium Density Residential Standard’ (MDRS) provides for three, three storey units on all
residentially zoned sites, as a Permitted activity. Few parameters are established as per table
below: Density standards

Number of residential units per site Maximum 3
Building height Maximum 11m + 1m for pitched roof
Height in relation to boundary Maximum 4m + 60° recession plane

Front yard: 1.5m

Setbacks Minimum [Side yard: 1m

Rear yard: 1m (excluded on corner sites)
Building coverage Maximum 50% of the net site area
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Outdoor living space (one per unit) Minimum

Ground floor: 20m?,

3m dimension

Above ground floor: 8m?, 1.8m dimension

Outlook space (per unit)

Principal living room: 4m depth, 4m width

Minimum |All other habitable
width

rooms: 1m depth, 1m

\Windows to street

Minimum 20% glazing of the street-facing facade

Landscaped area

Minimum 20% of the developed site with grass or plants

i.  The following parameters are relevant for this study:

Zone

Site Coverage [Landscaped area

Residential

50% 20%

ii.  There are no provisions for permeable surfaces or tree planting.

c. Plan Change 12

i.  Plan Change 12 will result in increases to development capacity in the General

Residential Zone, Medium Density Residential Zone and High Density Residential

Zone. The following provisions were notified:

Zone

Activity

Standard

General Residential Zone

El

Permeable surface Minimum 30% of a site

A residential unit at ground floor level

must have a landscaped area

of a minimum of 20% of a development site with grass or plants, and
can include the canopy of a tree regardless of the ground treatment

below them.

On front, corner sites and through sites, landscaping planted in grass,
shrubs and trees required forward of the front building line.

Single residential units and duplex
residential units and apartment
buildings

Minimum 50%

Terrace housing with a residential unit
frontage width 7.5m or greater

Minimum 40%

Terrace housing with a residential unit

frontage width of less than 7.5m

Minimum 30%

Urban trees — Each dwelling shall provide a trees in at least a 3m

diameter unobstructed area within the

site for each tree, clear of any

required access and manoeuvring, at the rate set out below:

Detached residential unit

Two per residential unit.

Duplex residential unit Two per residential unit.

Terrace housing unit One per residential unit.
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Minimum of one tree per site)
with an additional tree for
every 200m? of site area.
Minimum of one tree per site]
with an additional tree for
every 200m? of site area.
Specimen trees shall be planted at a planted size of at least 80L.

Apartment buildings

All other activities

Minimum 30% of a site
On front, corner and through sites, landscaping planted in grass,
shrubs and trees required forward of the front building line (except]
sites within the Rotokauri North Residential Precinct).
Single residential unit and duplex
residential units and apartmentMinimum 50%
buildings

Terrace housing with a residential unit]
frontage width 7.5m or greater
Terrace housing with a residential unit]
frontage width of less than 7.5m
Urban trees — Each residential unit or apartment building shall
provide a tree at the rate set out below:

a Permeable surface

Minimum 40%

Medium Residential Zone Minimum 30%

Detached residential unit

Two per residential unit.

Duplex residential units

Two per residential unit

Terrace housing units

One per residential unit

Apartment Buildings

Minimum of one tree per site
with an additional tree for

every 150m? of site area.
Specimen trees shall be planted at a planted size of at least 80L.

Minimum 20% of a site

A residential unit at ground floor must have a landscaped area of a
minimum of 10% of a development site with grass or plants, and can

a Permeable surface

b include the canopy of a tree regardless of the ground treatment
below them.
Urban trees - Each residential unit shall provide at the rate set out
High Density Residential below:
Zone Minimum of one tree per site

Terraces and/or Apartments

with an additional tree for
every 150m? of site area.

Other activities

Minimum one tree per site
with an additional tree for
every 150m? of site area

Specimen trees shall be planted ata p

lanted size of at least 80L.

1.2

Case studies

A total of six case studies were selected to assess the impacts of proposed provisions

implementation on the different spatial and temporal scales. Two areas in the proposed High
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Density Residential Zone (Hamilton Central and Frankton), two areas in the Medium Density
Residential Zone (Hamilton East and Chartwell) and two areas in the General Residential Zone

(Hamilton Lake and Hillcrest) were selected.

Street trees were not included on the tree canopy coverage calculation.

1.2.1 High Density Residential Zone
As mentioned before, two case study areas were selected to test the different provisions

within the High-Density Residential Zone. A block in Hamilton Central and a block in Frankton

were the selected areas (refer to Figures 2 and 3).

Figure 2. Hamilton Central Case Study
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Figure 3. Frankton Case Study

Using the Growth Model, the temporal scale identified that 40.7% of the parcels in Hamilton
Central block are predicted to be subject to redevelopment or infill by the year of 2030, while
66.7% are expected by the year of 2045 and 74.1% by 2060. In Frankton 47% of the parcels
are expected to be redeveloped by 2030 and 70.6% by 2045. Refer to Figures 4 and 5 for the

predicted parcels to be redeveloped.
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Figure 4. Growth Model - Predicted year of development - Hamilton Central

| Legend
Growth Model

Predicied year of development
| 2029 200 B

S - 3808

Figure 5. Growth model - Predicted year of development - Frankton
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Hamilton Central and Frankton selected areas currently have a tree canopy coverage of
around 15.25% and 15.93% and permeable surfaces of around 43.88% and 44.73%
respectively. They are currently zoned as Residential Intensification Zone (Hamilton Central)

and General Residential Zone (Frankton).

The loss in tree canopy coverage within private properties is expected to be around 54%
(Hamilton Central) and 59% (Frankton) by 2030 and 89% (Hamilton Central) and 86.6%
(Frankton) by 2060 (for both ODP and MDRS provisions) when comparing to the existing
coverage. If PC12 notified provisions are implemented, a loss in tree canopy coverage is also
expected. However, this loss tends to be reduced around 55% in Hamilton Central and 62% in

Frankton by 2060 when compared to the existing situation.

A significant reduction in permeable surfaces is also expected. The Hamilton Central block is
currently zoned as Residential Intensification Zone, which means that developments are
allowed to provide 20% of permeable surfaces. Therefore, no change is expected among the
spatial scenarios. A reduction of permeable surfaces of around 42.9% by 2045 and 51% by

2060 is expected when compared to the existing situation.

Frankton area permeable surfaces are expected to be reduced around 23.9% by 2030 and
30% by 2045 with the implementation of ODP. When applying MDRS or PC12 notified
provisions, the reduction on permeable surfaces should be around 35.2% by 2030 and 46.2%

by 2045, totalising around 29% and 24% respectively.

Figures 6 and 7 summarise the key outcomes of the modelling for the proposed High Density

Residential Zone.
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Green Policy

Hamilton Central Case Study
(High Density Residential Zone)

Not redeveloped

24.1%
2030
37.9%
2046
6.9%

2045
31%
Predicted sites subject to

infill/redevelopment

Figure 6. High Density Residential Zone - Hamilton Central
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30%

20%

10%

0%

Predicted permeable areas
® 2030 = 2045 = 2046

ODP MDRS PC12

20080 -

Existing tree canopy coverage

€04646

MDRS tree canopy coverage by 2046

6.85%
PC12 tree canopy coverage by 2046

2.05%
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Green Policy s i
Frankton Case Study 40%

(High Density Residential Zone)
30%

20%

& 10%

0%

obp MDRS PC12

20088 -

Not redeveloped
29.4%

2030
47.1%

Existing tree canopy coverage

20080 .-

MDRS tree canopy coverage by 2045

€8088 .-

PC12 tree canopy coverage by 2045

2045
23.5%

Predicted sites subject to
infill/redevelopment

Figure 7. High Density Residential Zone - Frankton

1.2.2 Medium Density Residential Zone
An area currently zoned as Residential Intensification (Hamilton East) and another zoned as
General Residential (Chartwell) were selected to test the provisions of the Medium Density

Residential Zone. Figures 8 and 9 identify the selected blocks.
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Figure 8. Hamilton East Case Study
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Figure 9. Chartwell Case Study

By the year of 2030, 47.7% of the parcels within Hamilton East block are predicted to be
redeveloped. This percentage goes to 58.5% by 2045 and 63.1% by 2062. Chartwell is
expected behave differently. That is, developments are not expected to happen before 2030.
By 2045, 40% of the parcels are expected to be subject to redevelopment or infill and 98.18%

by 2061. Figures 10 and 11 illustrate the expected year of development for both areas.
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Legend
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Figure 11. Growth Model - Predicted year of development — Chartwell

The Hamilton East block is already zoned as Intensification Residential Zone, meaning that
some redevelopments have already started. The current tree canopy coverage of this block
(excluding street trees) is around 6.45%. A reduction on tree canopy coverage of around 67%

by 2030, 75.5% by 2045 and 78.7% by 2062 is expected with the implementation of the ODP

16
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or MDRS. This loss of tree canopy coverage is expected to be lowered to around 13.7% by

2062 with the implementation of PC12 notified provisions.

A loss of tree canopy coverage of about 25% by 2045 and 100% by 2061 is expected in the
Chartwell block if the ODP or MDRS provisions are implemented. With the implementation of
PC12, the loss of tree canopy coverage is expected to be around 6% by 2045 and around 56.2%
by 2061. Permeable areas are expected to reduce when compared to the existing situation.
In the Hamilton East block, reductions on permeable surfaces of around 41.5% by 2030, 45.9%
by 2045 and 56.7% by 2062 are expected with the implementation of ODP and MDRS. PC12
is expected to result in a reduction of permeable surfaces of around 30.1% by 2030, 32.8% by

2045 and 41.7% by 2062.

A reduction of permeable surfaces around 21% by 2045 and 38% by 2061 is expected with
the implementation of ODP and notified PC12 in Chartwell. MDRS provisions will lead to a
reduction of permeable surfaces around 29.8% by 2045 and 38.1% by 2061.

Figures 12 and 13 summarise the results.
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P 1 . Predicted permeable areas
reen O lcy m 2030 = 2045 = 2060
Hamilton East Case Study 0%

(Medium Density Residential Zone)

4

30%

20%
’ I I
0%

oDP MDRS PC12

©8486 .-

Existing tree canopy coverage

2

Not redeveloped
36.9%

2030

47.7% 1.37%

MDRS tree canopy coverage by 2062

9.88%
PC12 tree canopy coverage by 2062

2062

4.6% op45
10.8%
Predicted sites subject to 13.72%

infill/redevelopment PC12 tree canopy coverage by 2062 (2 trees per dwelling)

Figure 12. Medium Density Residential Zone - Hamilton East
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Figure 13. Medium Density Residential Zone - Chartwell
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1.2.3 General Residential Zone
Two areas within the General Residential Zone were selected. A block in Hamilton Lake (Figure

14) and another one in Hillcrest (Figure 15) were tested. Both areas are currently zoned as

General Residential.

Figure 14. Hamilton Lake Case Study
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Figure 15. Hillcrest Case Study

Out of the existing parcels in Hamilton Lake (Figure 16), 46.6% are expected to be
redeveloped by 2030, 63.6% by 2045 and 78.4% by 2051. The Hillcrest area (Figure 17) has an
expectation of redevelopment of around 42.9% by 2030, 88.3% by 2045 and 94.8% by 2052.
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Figure 17. Growth Model - Predicted year of development

The Hamilton Lake area currently has a tree canopy coverage of 18.57% (without street trees).

If the ODP or MDRS provisions are implemented, the expected tree canopy coverage will be
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reduced around 60.7% by 2030, 81.4% by 2045 and 86.5% by 2051. That is, a total tree canopy
coverage of around 7.3% by 2030, 3.5% by 2045 and 2.5% by 2051 is expected. However, if
PC12 notified provisions are implemented, a reduction of around 33.4% by 2030, 45.7% by
2045 and 44.7% by 2051 is expected. This means a total tree canopy coverage of around
12.36% by 2030, 10.09% by 2045 and 10.26% by 2051 with PC12 provisions.

A similar outcome is expected in Hillcrest. The existing tree canopy coverage is around 21.57%
without the existing street trees. The loss on tree canopy coverage is expected to be 61.6%
by 2030, 95.7% by 2045 and 99.8% by 2059 if implementing ODP and MDRS provisions. The
tree canopy coverage within this area is expected to be 8.28% by 2030, 0.92% by 2045 and
0.05% by 2059. If implementing PC12 notified provisions, the reduction on tree canopy
coverage is expected to be around 39.8% by 2030, 57.5% by 2045 and 59.5% by 2059. That is,
a tree canopy coverage of around 13.01% by 2030, 9.17% by 2045 and 8.73% by 2059 is

expected.

A significant reduction in permeable surfaces is expected due to intensification. If MDRS
provisions are implemented, the reduction in permeable surfaces is expected to be around
54.3% by 2051 in Hamilton Lake and around 65.4% by 2059 in Hillcrest. With the
implementation of ODP and PC12 provisions, the expected permeable surfaces will be around

47.1% by 2051 in Hamilton Lake and around 38.1% by 2059 in Hillcrest.

Figures 18 and 19 summarise the key findings for both areas.
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Figure 18. General Residential Zone - Hamilton Lake
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Green Policy St el s
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Figure 19. General Residential Zone - Hillcrest

1.3 Other benefits of greenery/nature-based solutions for cities

Nature-based solutions (NBS) can help tackle climate change and enhance urban
sustainability by utilising nature to provide social, ecological and economic benefits
(Wickenberg et al. 2021). Nature-based solutions can bring a range of benefits, such as water
management, control of heat islands, restoration of ecological flows (Frantzeskaki, 2019),
improvement of place attractiveness, provision of health benefits, creation of green jobs,
climate mitigation and adaptation, carbon sequestration, ecological connectivity.
Improvement of air quality and social justice can also be attributed to nature-based solutions

(Raymond et al. 2017).

Nature-based solutions implementation often relies on a single benefit (e.g., stormwater

management) (Colleony and Shwartz 2019). Interventions, however, can maximise one
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benefit whilst influencing other benefits. That is, whereas maintaining permeable surfaces or
planting trees primarily focuses on stormwater management, it may also improve streetscape
of urban areas, quality of the air, urban regeneration, and climate resilience. Urban trees, for
instance, can improve stormwater management, as well as provide cooling through shade
and evapotranspiration, improve air quality by removing air pollutants, and enhance
infiltration and improve health of urban residents, particularly for specific vulnerable groups

such as children and elderly (Kabisch et al., 2017).

Several cities worldwide have implemented NBS at different scales and for different
objectives. According to the Urban Nature Atlas (2021), a 40m? vertical garden was installed
on a hospital wall in Sevilla, Spain. The key objective was to create a pleasant and relaxing
atmosphere for visitors and patients, improve air quality, beautify the space, and reduce noise
pollution (Urban Nature Atlas, 2021). Following the installation of the green wall, a variety of
positive effects were identified, including strengthened capacity to address climate hazards,
enhanced physical and mental health, increased availability of urban green space, and

improved air, soil, and water quality (Urban Nature Atlas, 2021).

The "Urban Forest Strategy" in Melbourne is a program that aims to develop healthy
ecosystems for people and the environment between the years of 2012 and 2040 pollution
(Urban Nature Atlas, 2021). To accomplish its objectives, the strategy focuses on six key areas:
canopy cover, forest diversity, vegetation health, water quality and soil moisture, urban
ecology, and citizen environmental stewardship pollution (Urban Nature Atlas, 2021). The
plan comprises both large urban parks and forest as well as pocket parks and neighbourhood
green spaces. Some of the impacts of the initiative identified by the monitoring system
include improved water quality, increased green space area, reduced biodiversity loss,
increased number of species present, increased ecological connectivity across regeneration
sites and scales, increased involvement of locals in the management of green spaces, and
increased awareness of flora and fauna as culturally and historically significant meaningful

(Urban Nature Atlas, 2021).
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1.4 Conclusion

The results outlined in Section 4 indicate a greenery loss in consequence of intensification. An
increase in number of units and decrease in both permeable surfaces and tree canopy
coverage is expected for all zones and case study areas. Though developments will occur at

various times, they are anticipated.

Indirect evidence suggests that street trees are important for maintaining a minimum of
greenery in urban areas. Street trees present a viable option to minimise the consequences
of intensification since it is anticipated that the number of trees on private properties will
decrease and that the trees that may be planted will not be large trees due to space

limitations.

1.4.1 Likely impact within the proposed General Residential Zone

In both General Residential Areas case studies, the percentage of permeable areas was
greater than 50%. Future intensification is expected to reduce the quantity of permeable
areas within General Residential Zone. The modelling has shown that, if PC12 rules are

applied, there is a tendency to have roughly 30% of permeable surfaces.

It is anticipated that the tree canopy coverage would be significantly reduced. The
redevelopment of the sites will inherently have an influence on the existing trees,
notwithstanding the fact that numerous locations have now trees. If a tree planting provision
is not offered, the decrease in tree canopy coverage could result in no trees at all on private
lands. A considerable decrease in tree canopy coverage is still anticipated, even with the
General Residential Zone's requirement that stand-alone homes and duplexes plant two trees
per unit. Requirements for a minimum tree canopy coverage and measures such as street tree
planting, green corridors and implementation of parks and green areas can further minimise

the expected loss in tree canopy coverage.

1.4.2 Likely impact within the proposed Medium Density Residential Zone

Greenery loss is also anticipated within the proposed Medium Density Zone. The extent of

greenery loss is connected to the existing underlying zone. That is, an area currently identified
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as an Intensification Residential zone will perform differently from a current General
Residential zone. Areas within the existing Intensification Zone currently have less tree
canopy coverage and less permeable surfaces when compared to a block within the current
General Residential Zone. Moreover, a notable decrease in both tree canopy and permeable
surfaces is forecasted for the General Residential Zone, potentially reducing tree canopy to

negligible levels and causing permeable surfaces to conform to existing regulations.

1.4.3 Likely impact within the proposed High Density Residential Zone

Within the proposed High Density Residential Zone, permeable surfaces and tree canopy
coverage are also anticipated to substantially decrease. When the blocks are redeveloped, all
spatial scenarios showed a tendency for permeable surfaces to decrease to around 20%.
Permeable surfaces are anticipated to be close to that proposed by the regulations, which is
similar to what is anticipated to occur in the General Residential and Medium Density

Residential Zones.

Redevelopment will result in a large reduction in the amount of tree canopy coverage in a
block. If a requirement for tree planting rate is not specified, the anticipated tree canopy
coverage will likely to be zero. The reduction in tree canopy coverage will still be relevant
even after PC12 notified regulations are implemented, but will be less extreme due to the
necessity for new trees. Requirements for a minimum percentage of tree canopy coverage

can help minimising the anticipated loss.

1.4.4 Final conclusions

The modelling has revealed two key findings. Firstly, a significant reduction of permeable
surfaces is expected. According to international literature, an increase in impermeable
surfaces - particularly if associated with climate change - has a direct impact on the quality of
stormwater receivers. Studies demonstrated that maintaining or increasing permeable
surfaces across an urban area is an effec