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PART ONE

The role of Katherine as a tourist destination and
a service centre for the wider Katherine region is
reflected in the extra 1501 temporary residents in
the town on census night in 2016 (ABS).

The Northern Territory Planning Commission
prepared the Katherine East Area Plan to enable
ongoing suburban residential development on land
that is not flood affected. The purpose of the Area
Plan is to give guidance, certainty and confidence
to the community and decision makers, and to help
plan the future suburb.

The total area of Katherine East is approximately
833 hectares. The suburb is within the Municipality
of Katherine and located about 2½ kilometres east
of the town centre.

INTRODUCTION

Purpose

Existing land uses in Katherine East are
predominantly residential, community purpose
and commercial north of the Stuart Highway; and
industrial south of the Highway. A map of the study
area is provided at Figure 1 on the following page.

This document presents information that
underpinned the preparation of an area plan for
Katherine East. The central components are an
overview of the land use constraints that shape the
remaining areas of Katherine East that are suitable
for urban development, and the social infrastructure
needs to support a growing residential suburb on
land that is not flood affected.

Study Context

The intention is that this information will assist with
questions of interpretation of the Katherine East
Area Plan.

The continued development of Katherine East
is an essential element of future development
in the Katherine region. The growing suburb will
provide a steady supply of urban residential land
while utilising existing town services, and will also
meet the current shortfall of commercial space in
Katherine.

This document also refers to:
• previous strategic planning work;
• outcomes of the Planning Commission’s
community engagement process during
Stage One;
• land demand; and
• studies into social infrastructure, transport and
drainage works.
The outcomes of the analyses, community
engagement, and studies have informed the
preparation of a draft Katherine East Area Plan.

The Study Area
Katherine, the fourth largest settlement in the
Northern Territory, is located 312 km south of
Darwin on the Katherine River. In 2016, the
Australian Bureau of Statistics estimated that
9717 people were resident in the Katherine Local
Government Area.
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The Katherine Land Use Plan 2014 (KLUP)
identifies Katherine East as an area for future
suburban development outside the 1% AEP flood
extent and not affected by the Australian Noise
Exposure Forecast (ANEF) associated with the
Tindal RAAF base.

Figure 1: Katherine East Study Area.
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Figure 2: Katherine Town Planning Zoning Map.
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REGULATORY AND POLICY
CONTEXT
In August 2019 the use and development of land
in Katherine East is regulated and guided by the
following policy documents.

Northern Territory Planning Act 1999
The objects of the Planning Act 1999 (the Act) are
to plan for, and provide a framework of controls for,
the orderly use and development of land. These
objectives are to be achieved by the strategic and
sustainable use of land and resources, protection
of the natural environment, and maximising the
amenity of development for all stakeholders.
The Act also establishes the Northern Territory
Planning Commission as an independent body with
various functions, including to prepare, and consult
with the community regarding integrated strategic
plans, guidelines, and assessment criteria for
inclusion in the NT Planning Scheme.
The Planning Commission does not have any
decision making powers under the Act. The
responsibility for amending an Area Plan into the
Planning Scheme remains with the Minister.

Northern Territory Planning Scheme
The Act enables the Planning Scheme, and allows
it to contain:
• statements about land use policy;
• development controls, instructions, guidelines,
and assessment criteria to help the consent
authority to assess and decide on development
applications;
• zoning maps; and
• plans, designs and diagrams.

Area plans are included in the Planning Scheme
to assist with the interpretation of the Scheme
and the determinations of the consent authority.
The Katherine East Area Plan has been prepared
to provide detailed guidance on the continued
development of the suburb.
In addition, this Land Capability and Needs
Assessment document will be referenced by the
Planning Scheme as a background document to
the Area Plan.

Katherine Land Use Plan 2014
The Katherine Land Use Plan (KLUP) is a policy
document in the Planning Scheme which establishes
the role and high level strategic directions for the
Katherine region.
The KLUP integrates land use, transport, and
infrastructure planning to deliver sustainable and
cost-effective outcomes for the community while
safeguarding natural resources. The KLUP guides
more detailed subregional and local planning,
including the preparation of area plans, in consultation
with the Katherine community.

Compact Urban Growth Policy
The Compact Urban Growth Policy guides urban
infill development within the Northern Territory.
Compact urban growth facilitates the efficient use
of urban land, services, and infrastructure to create
compact and mixed activity places that play a role
in improving people’s lifestyle. As a policy document
within the Planning Scheme, the Compact Urban
Growth Policy guides the development of urban
and suburban area plans and informs decisions on
proposals to rezone land and develop land.

Policy statements within the Planning Scheme
establish the expected nature of future development
and guide the interpretation of the zones and
associated development provisions. A zoning map
is provided at Figure 2.
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Preparation of the Katherine East
Area Plan

AREA PLANNING PROCESS
Expected Outcomes of the
Katherine East Area Plan
The Katherine East Area Plan presents a
detailed land use and development framework
for the suburb within the context of the strategic
directions provided by the KLUP. The Area Plan
recognises the characteristics of the landscape
and opportunities that will shape the future of the
area. The Area Plan establishes objectives and
acceptable development criteria to guide growth
and development.
The Katherine East Area Plan will:
•
•

•

•

•

continue to provide land for urban development
that is not flood affected;
promote an interconnected local road and
active transport network to and within Katherine
East, especially to access community and
commercial facilities;
include neighbourhood centres that will serve
Katherine East in both the short and longer
term, and that will not adversely impact on the
long term commercial viability of the Katherine
Town Centre;
promote neighbourhood centres that offer
housing choice and higher density residential
development adjacent to the commercial centre
to benefit from, and to support, the viability of
the centre; and
inform planning for the provision of social
infrastructure, including open space.

The framework of the Area Plan will inform physical
and social infrastructure planning to ensure that
the provision of services is commensurate with
expected population growth.

The Area Plan was prepared following the three
stages of the process outlined in Figure 3.
This Reference Document was prepared on
completion of Stage Two of the consultation
process. The report was informed by the technical
studies and information compiled during stages
one and two.

How This Document Works
Following the Part One introduction, this document
falls into two parts:
• Part Two - Land Capability Assessment
presents information on the landscape; and
• Part Three - Needs Assessment has presented
a land demand analysis followed by an analysis
of social infrastructure.
Part Two overviews the natural and infrastructure
constraints that determine the areas of land
considered capable of supporting suburban
development. More detailed stormwater modelling
during the consultation period caused a reduction
in capable land from. For this reason Part Two
concludes with opportunities to increase residential
yield.
Part Three summarises demographic context and
then focuses on the needs of the existing and
future community of Katherine East.
The latter section of this part is informed by the
Social Infrastructure Assessment report completed
by Elton Consulting in 2019.

The direction and guidance provided by the Area
Plan will enable consistent decision making and
foster community confidence in the planning
process.

STAGE 1

STAGE 2

Information gathering
and analysis. Includes
community engagement
and the assessment of
study area character and
infrastructure networks
to identify options for

STAGE 3

Prepare a draft Area
Plan in response to initial
community feedback and
other assessments in
Stage 1.

Finalisation of the
Area Plan by the
NT Planning Commission
and formal exhibition of
the Area Plan to amend
the
NT Planning Scheme to
include the Area Plan by
the Minister.

accommodating growth.

Community engagement
on the draft Area Plan.

Figure 3: NT Planning Commission Consultation Process.
6

SUMMARY OF CONSULTATION
Key feedback as well as submissions from service
authorities and local council/community groups
can be noted below:
• the community support smaller residential
lots in close proximity to the Neighbourhood
Centre, however want to see the character
of Katherine maintained and more traditional
larger lots (800 - 1 000 sqm) still supplied
throughout the subdivisions;
• design areas within Katherine East that are
safe for all of the community to utilise;
• support for the relocation of the Hospital,
however this area needs to be inclusive all
demographics;
• public open space needs to be maintained if it
is to service a viable pedestrian network into
the future;
• the community support the future road
networks proposed;
• greater supply of aged care facilities is required
if the Katherine community is to maintain and
cater for its ageing population; and
• the community support the development of a
Neighbourhood Centre in Focus Area A.

Stage Two consultation commenced on 17 May
2019, and ran for five weeks until 21 June 2019,
offering the community and service authorities the
opportunity to have their say on the draft Katherine
East Area Plan before being referred to the Minister
for statutory exhibition.
During Stage Two, the Planning Commission
engaged with over 230 people at pop up stalls in
various locations including, Katherine Community
Markets, Equalitea Café, Katherine Shopping
Centre and the Black Russian caravan cafe.
The Planning Commission briefed the Katherine
Town Council at the start of the consultation
process and met with the Community Advisory
Group (CAG) and Project Advisory Group (PAG)
prior to the commencement of consultation. The
feedback received by the Planning Commission
during consultation is represented by category in
Figure 4.
Of the respondents, 18% raised concerns with
the Katherine East Area Plan, these responses
emphasised community safety, including antisocial behavior due to alcohol consumption, and
the impact of PFAS on any future development. The
remaining 78% (excluding out of scope responses)
were either supportive or provided constructive
comments on the Katherine East Area Plan.
5
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Figure 4: A summary of Topics of Interest during consultation.
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PART TWO

LAND CAPABILITY
ASSESSMENT
Introduction
Although the total area of Katherine East is
approximately 833 ha, much of this area is
rendered unsuitable for suburban development by
the nature of the landscape. In particular, areas
of steep slope, rock outcropping and land within
the 1% AEP flood extent cannot be considered
as capable land for the purposes of residential
development. Area planning cannot proceed
without an understanding of the natural constraints
and reasonably accurate mapping of their extent.
In addition, existing infrastructure and development
can impact on the availability and configuration of
capable land. For example, aviation noise forecasts
associated with the Tindal RAAF Base may limit
residential land uses, and controlled points of
access to existing arterial roads may shape the
configuration of neighbourhoods.

Figure 5: Typical area of karst outcropping.
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Natural Constraints
Karst Limestone areas
Katherine East is situated entirely in Karst limestone
country. Landscapes of Karst are characterised by
caves, sinkholes, underground streams and rock
outcropping that are formed by slow dissolving
erosion of bedrock (Ralston, 2000). An image of
the Karst limestone landscape in Katherine East is
at Figure 5.
Rock outcropping and the associated side slopes
are the two aspects of particular concern, although
it is noted that adjacent areas will typically have
shallow soils that may further restrict or increase
the cost of urban development.
Mapping of areas of Karst are identified in Figure 6.

Rock Outcropping
From aerial photography the areas of exposed
limestone have been approximately mapped. It is
noted that some areas of rock outcropping are on
shallow slopes that might otherwise be identified
as capable land.

and the construction of retaining walls or the like
may be required to render lots suitable for house
construction. Adding to this, the areas of steeper
side slopes next to rock outcropping are likely to
have shallow soil depths and require excavation in
rock to provide underground services.

Slope of the Land

For these and associated reasons, steeper side
slopes lead to higher development costs and
therefore more expensive land for housing.

Experience of the housing industry in the Territory
suggests that the ideal slope of land for urban
residential development is 1 to 3%. This does not
necessarily exclude development of land with a
slope of 3 to 5%, providing the steeper slopes are
a lesser part of a broader unconstrained area.

Land with a slope of 5% and greater accounts for
approximately 98 ha within the study area. The
areas of different slopes are mapped at Figure 6
below.

Land with slope of 5% and above is generally
not suitable for development. The construction
of gravity systems, such as stormwater drainage
and sewerage, are likely to be compromised,

Figure 6: Areas of slope and rock outcropping within Katherine East.
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Flood Affected Land

Local Stormwater Flooding

Wet season flooding, especially riverine floods
associated with the Katherine River catchment, is
a significant constraint on land use in Katherine.

The elevation in river levels also effects stormwater
discharge from adjacent catchments.

Land use planning in Australia adopts the Annual
Exceedance Probability (AEP) as an indication
of the frequency of flooding. It expresses the
probability of occurrence of a given flood event.
A 1% AEP event is equivalent to a 1 in 100 year
flood. In any given year there is 1% chance that a
flood of that magnitude could occur.
Flood modelling considers a range of rainfall event
simulations with the critical event for stormwater
drainage flooding combined with riverine flooding
typically being associated with shorter duration,
higher intensity and more localised events.

Riverine Flooding
Riverine flood modelling identifies flooding that
is the direct result of elevated river levels. The
extent of a 1% AEP riverine flood is mapped as the
primary indicator of flood affected land.

Groundwater Surcharge
In addition to surface flooding, some areas
within Katherine East are prone to flooding from
groundwater during periods of high rainfall. For
example, during the 2003/2004 wet season the
Tindal Limestone Aquifer filled to overflowing
and caused local flooding, saturating soils and
restricted discharge from upper catchments.
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Figure 7 shows the 1%AEP flood extent for local
stormwater flooding in Katherine East combined
with riverine flooding. This combined event causes
localised flooding at higher levels than riverine
flooding. The stormwater modeling also includes
areas where flatter land slopes constrain surface
drainage and exacerbate local flooding.
It may be possible to mitigate the extent of areas
constrained in this manner through constructed
drainage or drainage upgrades, however only if
sufficient grade is available to drive flows.
Where land surfaces are flat, the options to
engineer reductions in the extent of flooding are
limited to lowering the downstream backwater
levels or filling of upstream areas. These options
would need further investigation to determine
the cost effectiveness of these measures. It may
be that full mitigation of the identified upstream
flooding is too costly, but practical measures to
partially mitigate upstream flooding will be viable.
For this reason the stormwater strategy in the Area
Plan maps the shallow edges of the upstream
flooding (less than 10 centimeters depth and 10 to
25 centimeters depth) as an indication of potentially
capable land for residential development.

Figure 7: Katherine East Area Plan Drainage.

Katherine East Needs Assessment I 11

Dispersed Pattern of Capable Land
The plan at Figure 8 assembles the constraints
discussed above and shows the fragmented nature
of capable land in the northern part of the suburb.
This impacts on potential dwelling yield and also
brings challenges and opportunities to the design
of the second neighbourhood centre.

One potential opportunity is to integrate housing
within the less constrained ‘pockets’ between
limestone outcrops. This is discussed further in the
Capable Land section of this document.

As well as looking to how urban services might
be efficiently provided, the dispersed pattern of
capable land in the northern area suggests the
need for a variety of housing solutions.
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Figure 8: Compilation Plan of Constraints, slope, rrck outcropping, 1% AEP flood line and
capable land.

Infrastructure as a Land Use
Constraint
Australian Noise Impact Exposure Forecast
(ANEF) Contours
The impact of aircraft noise on the uses of land
is mapped using the Australian Noise Exposure
Forecast (ANEF) system, which uses contours
to show where cumulative aircraft noise may
adversely affect land uses. An Australian Noise
Exposure Concept (ANEC) map investigates likely
changes to aircraft noise levels and shows what
the ANEF map will look like under a future scenario.
RAAF Base Tindal is planned as a main operating
base for the Joint Strike Fighter (JSF) aircraft, for
which the staged deployment commenced in 2018.
The introduction of the new aircraft will modify flight
paths and the noise exposure forecasts.

Australian Standard AS2021 (Building Site
Acceptability Based on ANEF Zones) identifies
where different land uses are considered to be
incompatible with ANEF levels. At ANEF 20,
aircraft noise begins to have implications for
land use planning, particularly for residential and
educational uses. Currently Katherine East is
not impacted by the Tindal ANEF, however the
Commission has been informed that the current
ANEF is to be reviewed and it is likely that the area
of impact will increase.
As the development of Katherine East proceeds
there will need to be continued consultation with
Defence to understand whether future reviews of
ANEF mapping will extend the impact of aircraft
noise closer to the suburban area of Katherine
East.

An ANEC map has been prepared for RAAF Base
Tindal identifying the likely noise exposure levels
and showing contours up to the year 2025. This
ANEC map is copied below at Figure 9.

Legend
Study Area
Highway
Roads
Railway
Watercourse
Cadastre
RAAF Base Tindal

FA18 2009 ANEI
dB(A)
20
> 20
JSF 2025 ANEC
dB(A)
20
>20

Figure 9: Australian Noise Exposure Concept 2025.
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Figure 10: Link Street option to service the Katherine East Neighbourhood Centre and
Katherine East area.
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The Road Network
Cardno (NT) Pty Ltd were contracted by the
Department Infrastructure Planning and Logistics
(DIPL) to carry out a Traffic Impact Assessment
(TIA) for the first neighbourhood centre. The results
of this study impact on future road networks
throughout Katherine East. The study was based
on a number of different scenarios provided to
Cardno (NT) Pty Ltd prepared by DIPL.
Two of the options tested had the commercial
centre based on Cyprus Street. This would require
widening of Cyprus Street to accommodate
the increased traffic flow generated from the
development. This work would be complicated by
existing land uses along Cyprus Street.
Figure 10 demonstrates the ‘Link Street’ option
that was supported by Cardno (NT) Pty Ltd. The
advantages of the ‘Link Street’ option include:
•

reduced pressure on Cyprus Street and less
impact on the adjacent Ibis resort access;

•

the ‘High Street’ is free to perform its function
with little incentive for use as a through route
which is good for pedestrian activity;

•

high-quality access to the suburb is still enabled
via the future Katherine East Arterial Road; and

•

interim access via the Link Street is the
preferred option, which will support staged
development of the neighbourhood centre.

Link Street will provide an alternative connection
to Cyprus Street between the Stuart Highway and
Casuarina Street. To achieve even distribution
between these two corridors there will need
to be careful consideration of configuration and
intersection controls.
The Uralla Road intersection can be reconfigured
to maximise its separation from ‘Link Street’. Uralla
Road is an important linkage that will connect
Katherine East to employment and commercial
land uses along Chardon Street; and will provide
access for future rural residential lots on Uralla
Road to the shopping centre of Katherine East.

Stormwater Trunk Drainage Strategy
A Stormwater Trunk Drainage Strategy has
been developed by a specialist flood modelling
consultant, WRM Water and Environment Pty Ltd,
to inform the Area Plan.
The objective of the strategy is to identify constraints
and determine the design controls and stormwater
network required. This will ensure that future
development areas identified under the Katherine
East Area Plan can be developed to achieve the

required flood immunity in accordance with the
requirements of the NT Planning scheme (i.e. 1%
AEP immunity level for future residential lots) and
local authority and road authority requirements.
The assessment
has been carried out in
accordance with Australian Rainfall and Runoff
(2016) through hydrological and hydraulic
modelling. The analysis considers both riverine
flooding from the Katherine River and stormwater
from within the local catchments.
The rainfall events considered include:
i. the 39% AEP rainfall events (events with an
average return interval of 2 years) as the minor
storm event in accordance with the Katherine
Town Council requirements; and
ii. the 1% AEP rainfall events (events with an
average return interval of 100 years) as the
major storm event in accordance with the
Katherine Town Council requirements and
this being the level of flood immunity identified
within the NT Planning Scheme.
The strategy has identified the following key trunk
stormwater drainage infrastructure requirements
to maximise the future developable area and to
mitigate flooding impacts, as follows:
a) Upgrade culvert crossing;
b) Increase efficacy of open drains;
c) Construct a new open drain network within
new development areas;
d) Upgrade the culverts under the Stuart
Highway;
e) Construct a new open drain open drain
network;
f) Construct new internal trunk drainage
infrastructure;
g) Design and construct the Katherine East
arterial connector road to connect into
Chambers Drive to create a link between
the ambulance centre and the proposed
future second commercial area and
hospital; and
h) Fill development areas with shallow
stormwater inundation.
The design criteria for the key trunk infrastructure
is detailed within the strategy report.
There maybe alternate infrastructure arrangements
that achieve the same objectives as those identified
in the strategy, and the strategy may be amended
to make provision for such alternatives. This
should only occur with relevant authority approval
and subject to demonstration that the amendments
do not adversely affect upstream or downstream
development potential or flooding risks.
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Subject to compliance with the infrastructure
requirements of the strategy, the following indicative
development constraints have been identified:
i. areas assessed as undevelopable due to
requirements for conveyance of stormwater;
ii. areas assessed as undevelopable due to
the depth of filling required to achieve flood
protection; and
iii. areas assessed as developable with filling to
achieve the appropriate freeboard to the 1%
AEP flood extent.
A key staging requirement under the strategy for
development of land parcels is that all downstream
stormwater drainage infrastructure has been
constructed consistent with the strategy.
The strategy is intended as a live document and
may be amended in future to address emergent
issues however this should only occur subject
to demonstration that the amendments do
not adversely affect upstream or downstream
development potential or flooding risks.

Arterial Road Network
A new main road will be required to connect
the Stuart Highway through Katherine East to
Chambers Drive and to provide a future alternate
access to Gorge Road. This connection will
also provide access to the proposed second
neighbourhood centre and the proposed health
precinct as shown in the KLUP. For this reason, the
main road should have a level of flood immunity
consistent with the Stuart Highway at the point of
access to the main road.
Chambers Drive extends from the Stuart Highway
near Katherine Town Centre to the northern side of
Katherine East. Chambers Drive is proposed to be
extended through to Gorge Road north of Katherine,
allowing tourists more ready access to the Nitmiluk
(Katherine) Gorge. Once extended, Chambers
Drive will also serve the future residential areas in
Katherine East. The extension of this road will be
triggered by the development of the health precinct
or the second neighbourhood centre.
A long-term heavy vehicle alternate route has been
identified by the Northern Territory Government.
This provides a potential long-term solution to
the oversized freight vehicles that pass through
Katherine along Katherine Terrace. It is important
that future land use options are considered in
terms of their proximity to and connectivity with the
future alternate route.

Sewerage
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A review of the current sewer system network
was undertaken by Aurecon Australasia Pty Ltd
in consultation with Power and Water Corporation
(PWC).

The review notes the following:
• the Crawford Street Sewerage Pump Station
(SPS) requires an upgrade in the short term.
The existing SPS is 38 years old and does not
meet Power and Water Corporation current
standard requirements;
• the existing DN200 rising main between
Crawford Street SPS and Bicentennial Road
SPS requires an upgrade. The existing main
should be decommissioned and a new rising
main constructed; and
• the existing DN375 VC sewer main that
runs through the Crawford Street lots in an
easement is to be upgraded to a DN400 pipe
and relocated outside of the properties.
The proposed upgrades form part of PWC sewer
masterplan and headwork upgrades for the first
neighbourhood area. As Katherine East continues
to develop further investigation will be required for
the second neighbourhood centre.

Water Supply
The PWC masterplan for the first neighbourhood
centre includes the following works:
• upgrade the existing DN150 PVC to a DN300
under the Stuart Highway;
• provide a new DN300 main from the existing
DN300 at Cyprus Street through the KENC
site; and
• provide a minimum DN225 reticulation loop
through the KENC site to join the subdivision
in the north.
As Katherine East develops further into the northern
area of the suburb, the water supply demand
would need to be reviewed in the broader context
of the Katherine water supply area. Additional
water supply infrastructure could include, but not
be limited to, storage tanks, distribution mains and
possibly treatment plants.

Power Supply
Reticulated power is available in Katherine
East, and is provided through a combination of
underground and overhead wires. The Power and
Water Corporation has advised that there is spare
capacity to supply future development in Katherine
East, however, this is subject to review and
approval by Network Development and Planning,
Power Services.

Capable Land
As stated earlier, flood modelling has reduced the
area of capable land in Katherine East, and thus
decreased the potential dwelling yield.
Figure 11 compares the revised area of capable
land to the original estimate of capable land.
This revision identifies a reduction of 119 ha of
capable land and a potential decrease in dwelling
yield of 363 dwellings. Although significant in terms
of original projections, the Commission anticipates
that Katherine East will still supply urban residential
land well into the second half of this century.

This projection is supported by the 2018/19 land
sales within Katherine East Stage One Residential
(Downes Graderways) Development which
achieved approximately 15 land sales per year.
Dividing the total dwelling yield based on capable
land area (2 107) by average lot sales per year
equates to approximately 140 years supply of
residential land within the Katherine market. This is
a coarse estimate assuming no change, but gives
an indication of the residential supply that will be
made available as Katherine East develops.
Discussion around the development of total
dwelling yields is in part three of this document.

Figure 11: Comparison of revised capable land estimates (top image) vs. original
capable land estimates (bottom image).
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Potential Areas for Change
The KLUP and Compact Urban Growth Policy
recognise the importance of providing a diverse
range of dwelling types that cater for changing
demographics while also increasing densities in
close proximity to community facilities. For this
purpose the policy seeks to maximise cycling and
walking access to commercial and community
facilities. An efficient pedestrian network is
essential to this aim.
Casuarina and Roney Park will serve as important
pedestrian links from the first neighbourhood centre
into the existing residential areas. Pedestrian
traffic through the parks will increase as the first
neighborhood centre develops and opportunities to
increase passive surveillance, safety and amenity
of the parks should be considered.
During consultation, the Commission received
community concern with public safety and property
security associated with these parks. In particular,
Casuarina Park has multiple laneway access points
that feed off cul-de-sac street networks and has
become an environment for undesirable behavior
that is difficult for police to monitor. There have
also been several reports of properties broken into
via access from the parks and laneways.

Existing Area
In response, the Area Plan identifies residential
properties adjacent to the parks suitable for
development, if the development increases
passive surveillance over the parks. Under Zone
SD (Single Dwelling Residential), the development
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of additional rooms or an independent unit can
be undertaken in accordance with the relevant
provisions of the Planning Scheme. Variations
to the provisions, for example building setbacks
could be supported if passive surveillance is an
outcome.
For the development of an additional dwelling,
it would require rezoning from Zone SD (Single
Dwelling Residential) to Zone MD (Multiple
Dwelling Residential). Under the Area Plan it is
encouraged that the additional dwelling have an
inward aspect to the park. This is discussed further
in the following section.
Under the Area Plan, a landowner may have the
ability to acquire adjacent parkland if the acquisition
will result in an increase of passive surveillance. An
example is the Public Open Space (POS) between
Lot 1653 and 2177 Town of Katherine, the shaded
section in Figure 12. Under 8.3(i) of the Katherine
East Area Plan there is the potential to acquire
this portion of land and redevelop provided it will
increase passive surveillance.
The community also raised concerns about
security issues around Callistemon Park. In
response, the Area Plan allows for a mixeduse development proposal on Lot 2168 Town of
Katherine. The commercial building on this land
would be adaptable for redevelopment and would
act as a catalyst to rejuvenating this area. Similar
design principles encouraged in Objective 8.2 of
the Katherine East Area Plan can be incorporated
into the mixed-use development. This can also
occur to the existing residential areas surrounding
Callistemon Park. This is discussed further in the
following.

Figure 12: Portion of POS between Lot 1653 and 2177 Town of Katherine.

Feasibility of Developing Existing
Residential land surrounding the Park’s in
Katherine East
The following example is based on the
redevelopment of an existing dwelling on
Casuarina Street Figure 13. Under the Area Plan,
the land would be suitable for rezoning from Zone
SD to Zone MD for the purpose of developing a
duplex. The Commission has tested the feasibility
of carrying out this development in response to
concerns raised by local owners on the potential
social impacts that rezoning land would create.
Given current market conditions, it is not feasible
to redevelop an existing dwelling for the purpose
of subdivision (Table 3). This highlights that Focus
Area B is a medium to long-term option as it is not
financially viable for an owner to redevelop the
land in the current market.
The Hypothetical Development of Land approach
uses a cash flow model to assess the market
value of the land based on its subdivision potential
(Australian Property Institute, 2007). The following
parameters have been adopted in the Commissions
cash flow model.

Demolition Costs
Internal measurements of the existing dwelling are
based on information available on the Integrated
Land Information System (ILIS) and Google Earth
Pro measurements. Industry construction rates
based on previous work carried out in Katherine
were applied to the building to determine what
the replacement value would be of the dwelling.
Based on Industry Standards (Rawlinsons Cost
book) demolition is considered to be 5% of the
replacement value. In the event an owner decided
to demolish the existing building the cost would
be approximately $30,000 (rounded). A full break
down of the costs are at Table 1.
Current
Dwelling

Area (sqm)

Rate (sqm)

Replacement
Value

Main
Verandah
Car

125
90
30

$2 500
$1 200
$1 200

$312 500
$108 000
$36 000

$15 000
$20 000
$15 000
$15 000

$15 000
$20 000
$15 000
$15 000

Ancillary
Landscaping
Fencing
Driveway
Surrounding Paths
Total Replacement

$521 500

Demolition @ 5%

$30 000

Table 1: Demolition Cost.

Figure 13: Areas marked for changed from Zone SD to Zone MD.
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Cost of Constructing a Duplex

Finance

Similar to the determination of the demolition cost,
the cost of construction of a duplex development
was based on industry experience of building
rates in Katherine. This scenario assumes the
construction of two identical units and a cost
breakdown can be noted in Table 2.

This scenario assumes there is no debt over the
dwelling and the owner has borrowed 100% of the
construction cost to finance the development at
6% interest.

Duplex Development - Construction Cost
Area sqm) Rate (sqm)
Main
Outdoor
Car

90
45
30

Construction Cost

$2 500
$1 200
$1 200

$225 000
$54 000
$36 000

$15 000
$15 000
$15 000

$15 000
$15 000
$15 000

Ancillary
Driveway
Landscaping
Fencing
Construction Cost

$360 000

Construction Cost of 2 identical
units

$720 000

Table 2: Construction Cost.

Professional Fees
Professional fees include the
administrative
costs associated with the development such as:
planning approval; surveyor sub-division design;
and upgrades to power and water and other
ancillary costs associated with the sub-division. It
is difficult to accurately determine the professional
fees associated with a development of this nature.
However, the Commission has adopted costs from
other projects of a similar nature and should be
used as an indicative figure only. The Commission
has attributed $50,000 for professional fees and
have factored this into the total development costs
in Table 3.

Hypothetical Development
The market value of each unit was determined
by using recent comparable sales from within
Katherine. Due to the lack of directly comparable
sales, the Commission also had regard to
properties listed for sale.
The development costs are higher than the gross
realisation of the duplex’s market value, cost
noted at Table 3. Factoring in the legal fees, profit
and risk factor an owner is likely to attribute the
redevelopment and the interest on the loan during
construction and sales period, the development
would run at approximately $202,000 loss.
By comparison, if the dwelling was put on today’s
market as a single dwelling, the Commission
believes the subject would achieve between
$260,000-$280,000 based on comparable sales.
Highlighting the highest and best use is as a single
dwelling.
Dwellings surrounding Casuarina and Roney Park
are also unlikely to be developed in the short to
medium term due to the condition and functional
utility of these properties. Dwellings surrounding
Callistemon Park may have opportunities in the
short to medium term due to the quality of the
dwellings and size of the land.

Market Value Unit 1
Market Value Unit 2
Gross Realisation
Development Costs
Development Cost/Unit
Profit and Risk
Development Period
Sale Period
Interest Rate
Gross Realisation
Less selling and legal costs (2.5% of market value)
Sub Total
Less profit and risk
Less development costs
Less interest on development
Residual Value

Table 3: Hypothetical Development.
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$350 000
$350 000
$700 000
$796 575
$398 288
$10%
7 months
6 months
6%
$700 000
$17 500
$682 500
$62 045
$796 575
$25 889
-$202 009

Niche Housing Choice
Marginal land is identified around the Karst
limestone outcropping. These areas present
an opportunity to develop housing choice that
captures the amenity of the area, open space and
outlook across the landscape. This area is marked
in red in Figure 14.

The Area Plan recognises that these areas are
more difficult to develop and have higher cost
to provide infrastructure. However, the natural
amenity of the niche areas could generate
investment in higher quality housing stock.
This may justify the costs of development.

Figure 14: Areas of marginal land suitable for niche development.
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PART THREE

NEEDS ASSESSMENT LAND DEMAND
Expected Future Population Growth
Based on the capable land within the Katherine East
area, there is the potential for up to 2 107 dwellings.
This assumes that dwelling density will remain
consistent with the current average of 12 dwellings
per hectare.
Applying the occupancy rate from the 2016 Census
of three people per dwelling, Katherine East could
accommodate an additional 6 321 people.
Total projected dwelling
2 107
Estimated dwelling per ha
12
Occupancy rate applied
3.0 people/dwelling
Projected population
6 321
Table 4. Population projections based on
dwelling yield estimates.
It is expected that the future population of Katherine
East will be broadly consistent with the 2016
service age groups and household compositions for
Katherine Local Government Area.
Based on that data, the future Katherine East
community can be expected to comprise:
• a large proportion of couples with children;
• low numbers of group and one parent families;
• over 3 000 children (aged up to 18) and around
2 000 young workforce (aged 25 to 34);
• fewer than 600 seniors and elderly aged
residents; and
• a high proportion of Aboriginal people.
However, the volatility of projecting growth in small
communities was acknowledged in the KLUP (p.5).
Key trends and factors that could likely affect the
projections include:
•
•
•
•
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high levels of migration into and out of
Katherine, affected by temporary employment
opportunities;
increases in lone person households - identified
as a trend in the KLUP and suggested as a
source of demand in consultation with RAAF;
population ageing in the Territory; and
a continued high degree of homelessness.

Housing Demand
The developed area of Katherine East
has achieved residential densities of 10 to 14

dwellings per ha. From this range, 12 dwellings
per ha is adopted as a minimum yield that would
be acceptable in the Katherine market.

Based on the rate of land sales achieved by the
Katherine East Stage One Residential (Downes
Graderway) Development (15 lots per year) and
the available vacant Crown land within the first
neighbourhood centre, it is estimated that the first
neighbourhood centre will provide approximately
20 years of dwelling supply. This projection
assumes a relatively stable growth and sales rate.
Before the first neighbourhood centre approaches
completion, there will be a need to develop
infrastructure to service the second neighbourhood
centre and residential land to the north. The
release of this land may be triggered earlier if the
project to relocate the hospital to Katherine East is
commenced.
As discussed under Land Capability, significant
areas of the second neighbourhood are unsuitable
for residential development. Even so, the second
neighbourhood will accommodate approximately
1 600 new dwellings, which will meet anticipated
demand for the rest of this century.

Commercial Demand
The retail and commercial hub of Katherine
between Katherine Terrace and Fourth Street
accommodates a diverse mix of commercial
activities including a supermarket, discount
department store, cafes, offices, petrol stations
and hotels. Situated on the levee of the Katherine
River, the town centre is the focus of community,
visitor and business interactions; and is also within
the floodway in a 1% AEP event.
In 2015, the Macroplan Dimasi report commissioned
as a result of the Katherine Flood Mitigation
project analysed Katherine’s retail and commercial
needs and identified a growing undersupply with
a particular demand for another supermarket
shopping centre with specialty retail premises.
In 2015, the undersupply was 5 000 m², and it is
anticipated growing to approximately 8 000 m² in
2020, and 21 500 m² in 2031. Of this projected
total, 3 800 m² is for household goods, which might
be accommodated in showrooms or a ‘homeware
village’. In addition the report forecasts a need in
2031 of 3 500 m² of commercial office space.

Katherine East provides the opportunity to meet
this latent retail demand on land that is not flood
affected without deconstructing Katherine High
Street and the sense of place it establishes for the
community and visitors.
The KLUP identifies two neighbourhood centre
sites for future commercial development, one
on the Stuart Highway and the second along the
proposed extension of Chambers Drive. The site
along Chambers Drive is intended for a larger
commercial centre that will benefit from synergies
with the future health precinct and from passing
trade if Chambers Drive is connected to Nitmiluk
(Katherine) Gorge. The intention of the KLUP
is that the second neighbourhood centre will be
developed to meet future housing demand and/or
when the health precinct is commenced.
In the interim, the first neighbourhood centre
should accommodate the current
shortfall
of commercial space. As well as providing
serviced land to meet housing demand, the

first neighbourhood centre will provide commercial
sites adjacent to the Stuart Highway. For ground
level commercial development, the required site
area is approximately 2½ times the net commercial
floor area. For the current commercial demand of
8 000 m², a site of two hectares should be provided.
To accommodate longer term demand of 18 000 m²
the commercial site could be amplified to between
four and five hectares for the first neighborhood
centre.
The provision of 4½ hectares of commercial land
in the first neighbourhood centre would effectively
be the “Alternate Second Town Centre” option
canvassed in the Macroplan Dimasi report. Figure
15 below shows 4½ hectares of commercial land
at Katherine East and in Katherine High Street at
the same scale. For this option, Macroplan Dimasi
cautions that “Staging and (land) uses would need
to be controlled so as to minimise impacts on
existing retailers within the town centre”. In addition
this option would undermine the viability of retail at
the future second neighbourhood centre.

Figure 15: Comparison of scale between existing town (bottom image) centre and KENC (top image).
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NEEDS ASSESSMENT SOCIAL INFRASTRUCTURE
This section was informed by the Social infrastructure
Assessment (SIA) completed by Elton Consulting in
2019.
Social infrastructure includes community facilities,
public open space and organised recreation spaces
such as community health facilities, education
facilities, community centres, public libraries and
sporting facilities.
Social infrastructure contributes to healthy and
sustainable communities. It ensures that the
population is supported by a network of community
facilities and services that are accessible, affordable
and responsive to local needs.
Figures 16, 17 and 18 from the SIA identify the
relevant sites within the study area that are currently
used for social infrastructure.
Consideration of the needs for social infrastructure to
support population growth is a critical component of
planning for development areas such as Katherine
East. In the preparation of this Area Plan a SIA has
been completed to inform planning of the Katherine
East Area Plan.
This assessment is based on population projections
of 6 321 within Katherine East. The assessment also
has regard to the role that Katherine East will play in
providing social infrastructure to the immediate local
community and the broader regional population.
Aspects of social infrastructure considered as part of
the assessment included:
• civic and community facilities;
• child care establishments;
• aged care;
• lifestyle village accommodation;
• open space;
• education;
• health;
• sport and recreation;
• community support services; and
• community transport.
The SIA determined that there is an under supply
of the following infrastructure:
• library and multipurpose community space;
• child care facilities; and
• aged care facilities and lifestyles village
accommodation.
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The SIA also determined that Katherine is well
serviced by sporting facilities, however passive
open space was of poor quality. Schooling
infrastructure currently meets demand, however
the community requires more choice, particularly
for secondary schooling. The review also noted
there are plans for relocation of the Hospital when
funding becomes available.
The plan also considers the role Katherine East will
play as a regional provider of goods and services
into the future. This is discussed in the following
sections.

Community, Civic and Cultural
Facilities
From a social infrastructure perspective, the
proposal to develop a community hub in the first
neighbourhood centre of Katherine East should be
given a high priority.
This initiative will facilitate the early delivery of a
range of facilities and services at the local centre,
some of which will provide a service to the broader
community.
Key recommendations for the proposed facility are
that the community hub:
• be co-located with child care and activated with
targeted youth and other programs;
•
•
•
•

have strong indoor/outdoor connections and
contain some hireable space with access to
enclosed open space;
be visibly located with a prominent entrance
and frontage onto a public plaza or open space;
be designed to reflect and contribute to local
character, this could be co-designed with the
existing community; and
include a commercial kitchen facility, which
could broaden the purpose of a facility by
supporting larger community events as well as
life skills programs such as cooking classes for
young parents.

The community hub will play an important role in
building community networks, supporting health
and wellbeing, and addressing local social issues
and should therefore be accessible from the
beginning of development of Katherine East.

ELTON CONSULTING

Figure 7

Community and cultural facilities map

Katherine East Social Infrastructure Assessment
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Figure 16: Community and Cultural facilities and services.
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ELTON CONSULTING

Figure 10 Open space, sport and recreation facilities map
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Figure 17: Open Space and Sporting Facilities.
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ELTON CONSULTING

Source: adapted from myschool.edu.au

Figure 11 Health and education facilities map
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Figure 18: Education and Health Facilities.
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Relocating the Katherine Hospital
The relocation of Katherine Hospital to a site that
is not flood affected is a priority for Government.
Since 2014, the KLUP has identified a new health
precinct next to the Chambers Drive extension in
Katherine East. This is listed as a Key Community
Facility Objective in the KLUP.
The SIA recognises that the health precinct and
high needs social groups would benefit from colocation with a commercial shopping centre.
This is suggested in the KLUP, which proposes
the health precinct be located near the second
neighbourhood centre in Katherine East.
Urban planning for the second neighbourhood
centre should integrate allied health services,
ancillary facilities and public domain with the health
precinct.
Ancillary facilities that could be developed at the
same time include short-term accommodation,
aged care, child care, some retail and a café.
Providing child care with the health precinct would
meet the needs of staff, outpatients and visitors
alike. The high demand for specialist services
means their inclusion in the future health precinct
should be strongly supported.
The Department of Health (DoH) has identified
the following potential needs to be considered for
inclusion in the future health precinct:
•
•
•
•
•
•
•
•
•
•
•
•
•
•

28

an expanded medical student training hub and
accommodation for medical students;
primary healthcare clinic & community health;
alcohol and other drugs outpatient services
and mental health outpatient services;
private GP clinics;
aged and disability services;
oral health;
hearing;
pharmacy;
pathology services;
retail;
hospice;
cognitive care accommodation;
renal services; and
a sobering up shelter.

Care should be given to treatment of the public
realm next to the future health precinct to ensure it
is inclusive and climate responsive. The provision
of attractive public areas with shade, shelter and
seating can improve the experience of accessing
health services, especially for patients living in
aged care or short term accommodation while they
access health services.
The SIA also identifies a need for a culturally
sensitive morgue facility as part of the precinct.
with shaded and protected places to sit outside.

Discussion of Hospital Site Options
During Stage Two consultation, the Department
of Health, DoH enquired about a site options in
Katherine East and provided the following criteria:
•
•
•
•
•

immunity from a Probable Maximum Flood
(PMF) event;
a relatively flat rectangular site with access to
trunk services;
access via public and private transport,
including bicycle and pedestrian access;
co-location with accommodation for high users
of health care, such as aboriginal hostels and
aged care; and
air space for a helipad service in proximity to
the future Emergency Department.

DoH require 6 ha of flood-free land to accommodate
the relocation of the hospital.
Identifying a site to meet DoH’s criteria would
be difficult in the first neighbourhood but quite
achievable in the second neighbourhood.
As well as being of broad benefit to the Katherine
region, the future new hospital would also be a
significant asset for the second neighbourhood
by providing an anchor to support allied health
services and a local retail centre. .

Aged Care
The Guide to Social Infrastructure Planning
(Australian Social & Recreation Research October
2009) suggests communities with populations
between 10 000 and 30 000 people require their
own Residential Aged Care facility. Given that
Katherine East will provide goods and services on
a regional scale into the future, there is a need for
aged care facilities. This was also noted throughout
Stage One consultation on the draft Area Plan.
Aged care can be provided as a range of facilities
and services from lifestyle villages to residential
aged care, all of which are currently limited. With
significant growth projected for the population aged
over 50, improving the diversity and availability of
aged care options is considered a high priority.
The following zones of the NT Planning Scheme
are appropriate for aged care:
• Zone CP (Community Purpose) would be
suitable for a supporting a residential aged
care facility; and
• Zone MD (Multiple Dwelling Residential) is
better suited for ‘lifestyle’ active retirement
villages.
Including these relevant zones is a priority in and
around the first neighbourhood centre, the northern
centre and the health precinct. This allows the
flexibility to enable the approach to respond to
more detailed future planning and research, and
changes in market demands.
A large Zone MD (Multiple Dwelling Residential)
could be provided in Katherine East that could
have the dual purposes of enabling the future
development of residential aged care or another
multiple dwelling development which could provide
housing diversity in Katherine East.
Ensuring all aged care facilities are supported by
high quality public domain is a priority. As with
the health precinct, particular priorities include
providing safe footpaths and shaded seating.

Education
The Department of Education (DoE) provided the
following benchmarks to guide schools planning in
the NT.

School type

Public primary
school
(years K to 6)

Planning benchmark One per 4 500
population or 2000
dwellings.

Public high school
(years 7 to 12)
One per 20 000
population or
9 000 dwellings.

Assumed student
capacity per school

450 to 500 students. 1 400 to 1 600
students.

Site size
requirement

3.5ha to 4ha plus
1ha over or 3ha
plus an oval for a
co-located site.

Site varies from
10ha to 12ha.

Table 5: Education demand based on full build
out of Katherine East.
The broader population of Katherine East is
insufficient to meet the benchmark for a second
public high school.
Consultation with the DoE confirmed that there are
no capacity issues at mainstream primary schools or
the Katherine High School.
Community feedback during consultation suggested
a demand for schooling choice, especially for
secondary education. An indicator of this is families
commonly sending children to boarding schools in
southern states.
The SIA recommended that a site of approximately
7 ha be identified for a future school, possibly
colocated with existing facilities. This could be a
private venture providing greater education choice
in Katherine.I
n response the Area Plan identifies larger (10 ha
gross) and smaller (5 ha gross) sites for education
in the second neighbourhood immediately north of
Casuarina Street Primary School. Over half of the
site is flood free and suitable for education facilities.
The balance would be suitable for recreation and
open space. At the time of writing, this Crown land is
unserviced and subject to native title. Hence this site
is a mid-term option for future education facilities.
During consultation, the Commission received an
expression of interest to develop a private school
from preparatory to year 12 with supporting boarding
facilities. The land identified in the Area Plan would
be suitable for this venture.

To meet these benchmarks, Katherine East will
eventually require two primary schools.
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Special Needs School
The SIA confirmed that the special needs school in
Kintore Street, is at capacity with limited opportunity
for expansion on its current site. In 2018 the
Department of Education advised that the special
needs school would outgrow its current site in 5 to
10 years.
During consultation for the Area Plan, the DoE
provided the land requirement for a new special
needs school as 1.5 ha to 2 ha with access to a
shared oval. The requirement for an oval or large
recreation area precludes the first neighbourhood of
Katherine East.
At the time of writing the DoE was assessing the
suitability of a site in Grevillea Road, Katherine East
between Katherine High School and MacFarlane
Primary School.
If Grevillea Road is not found suitable, a longer term
option would be part of the Crown land set aside for
education in the second neighbourhood.
In 10 to 15 years, the 5 hectare site identified in the
second neighbourhood could accommodate the
special needs school collocated with a new primary
school serving the second neighbourhood.

Child Care Facilities
The Department of Education recommends one
childcare centre per 2 000 people or 900 dwellings.
Australian best practice models suggest one place
is required per 3 to 5 children aged 0 to 4 years
old. The SIA estimates that, at full build out, there
will be approximately 956 children within Katherine
East aged 0 to 4 years old. This will generate a
need for 300+ new child care places.
The NSW Department of Planning and
Environment’s Child Care Planning Guideline
2017 provides advice on floor space requirements
for new child care centres in NSW. The typical total
site area required for a single storey child care
centre with 100 places is around 2 400 m² inclusive
of parking, landscaping, toilets, and administrative
areas.
From the above, three or four child care centres
with 100 places per centre will be needed to
provide 300 to 400 places. The land demand will
be 7 500 m² to 10 000 m².
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Provision for childcare is considered a high
priority for Katherine East. Ideally land should be
colocated with other services and facilities such
as the community hub, the future health precinct,
and potentially a future school site. Sites must be
of a size and configuration to allow the minimum
play space and car parking requirements of the
Planning Scheme to be met.

New Town Library
The current town library, which is in the Randazzo
Centre, is located in the primary flood zone. A
recommendation is to move the library out of the
flood zone and into a new premises co-located
with the community hub in the first neighbourhood
centre.
The SIA proposed an area of 2 000 m² which is over
three times the area of the current 600 m² facility.
In this case, leading best practice examples might
be tempered by fiscal restraint.

Open Space, Sport and Recreation
Facilities
Access to open space underpins physical and mental
wellbeing and is critical to a healthy and sustainable
community. Key issues for passive open space and
informal recreation in Katherine include:
•
•
•
•
•

providing appropriate recreation opportunities
for children, families and young people;
supporting connections as part of a new
development and community;
providing climate appropriate spaces, plantings
and facilities;
consideration of Crime Prevention Through
Environmental Design (CPTED) measures such
as lighting and design; and
understanding the needs and issues associated
with Katherine’s homeless and long grasser
population, and their use of public open space.

Passive open space was a key consideration of
stakeholders consulted as part of the project. Key
issues raised included the following:
• acknowledged that Katherine has ample
supply of open space, however maintenance is
required. Many felt existing facilities and spaces
were tired, poor quality or not appropriate for the
climate (especially through the lack of shade);
• Tourism NT highlighted feedback that tourists
are looking for passive recreation opportunities
close to their accommodation;
• including a dog park early in the future
development of Katherine East was widely
identified as a priority. In particular, Community
Advisory Group (CAG) members noted the
important role played by designated off-leash
dog areas in building community and providing
for everyday recreation opportunities;

•

•

a need for new or expanded waterplay
opportunities was widely identified by Council,
the CAG, and RAAF Tindal. This was identified
as a key feature that could attract RAAF Tindal
families off base; and
Katherine Town Council has a policy of
rationalising playgrounds and other facilities in
existing open space to provide one large, high
quality ‘destination’ adventure playground at the
Katherine Sportsground Precinct.

Consultation identified a preference for smaller,
higher quality, open spaces rather than large spaces
that effectively have less funding for embellishment
and maintenance. Many also felt mixed-use
precincts and commercial activities linked to open
space can enhance vitality, safety and appeal of an
area. This approach was generally supported when
tested with other stakeholders who agreed the colocation of parks with a café would meet a need from
the community and support the creation of multi-age
precincts.
Identified priorities included shaded playgrounds
and seating, as well as facilities that enable longer
stays and night time activation such as lighting,
toilets, barbecues and picnic tables.
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APPENDIX A:

Katherine East Area Plan
Stormwater Trunk Drainage Strategy

Objectives:

Basis of Assessment:

Key Infrastructure Requirements:

• Assess storm water drainage and
flooding behaviour in Katherine
East under existing development
conditions for riverine and local
stormwater flooding.
• Identify the capacity of exiting
stormwater drainage infrastructure
and any capacity constraints in the
existing drainage system.
• Assess stormwater drainage and
flooding behaviour in Katherine
East under proposed future
development
conditions
in
accordance with the Katherine
East Area Plan.
• Maximise areas of potentially
developable land, while mitigating
against adverse flooding impacts
from future development in
Katherine East.
• Develop a conceptual Master
Drainage Strategy and Plan,
including
a
trunk
drainage
concept design, for Katherine
East (including Katherine East
Neighbourhood Centre (KENC)
and Katherine Industrial Area)
under fully developed conditions
in accordance with the Katherine
East Area Plan.
• Establish design discharge controls
required to ensure:
• that the development of any
separate parcel of land does not
compromise the development
of future stages or the flood
protection of existing lots;
• the integration of trunk drainage
for new development areas into
the existing drainage system;
and
• the appropriate road flood
immunity and traffic ability for
existing and future trunk road
links.

• Hydrological
and
hydraulic
modelling done in accordance with
latest Australian Rainfall & Runoff
guidelines (AR&R 2019).
• Events from 39% AEP (2 year
ARI) to O.5% AEP (200 year ARI)
assessed for this study, with 1%
AEP adopted as the ‘Major Storm’
for design purposes.
• Proposed land use areas and
classifications adopted as per the
Katherine Land Use Plan (2014),
subject to minor revisions to land
use extents as informed by of the
study.
• Drainage
strategy
developed
in accordance with relevant
Local Government and Territory
Government storm water drainage
design guidelines including:
• Developable areas are required
to achieve 1% AEP flood
immunity, with an appropriate
level of freeboard (assumed here
to be 300mm above the 1% AEP
level);
• Drainage works are required to
have minimum grade of 0.5%,
with an absolute permitted
minimum of 0.3%; and
• Restrictions of flow depth,
velocity and depth x velocity
product along drainage channels.
• Cross drainage for the Stuart
Highway (adjacent to KENC),
Maluka Road and the proposed
future Katherine East trunk road is
to achieve trafficability for events
up to and including that 1% AEP
event (i.e. depth <0.3m and DxV
0.4m2/s).

• Upgrade Maluka Road crossing to
increase flow conveyance and to
achieve trafficability to the 1% AEP
e vent and reduce upstream flood
levels.
• Increase the capacity and formalise
an open drain alignment from
Maluka Road within the existing
drainage reserve / open space to
connect into the existing open drain
to the north of Cormack Street.
• Construct a new drainage channel
network upstream of the existing
drainage channel network between
Cormack Street and Maluka Road to
cater for future development under
the Katherine East Area Plan.
• Construct a new drainage channel
network from the proposed KENC,
south across the Stuart Highway to
Tindal Creek.
• Upgrade existing Stuart Highway
drainage channels and culvert
crossings (adjunct to KENC) to
integrate with new network.
• Construct new (internal) trunk
drainage within the KENC, including
cut-off drain along western
boundary of the Research Farm.
• Design the new Katherine East
arterial connector road, from the
proposed KENC to Chamber s Drive,
to be trafficable up to and including
the 1% AEP event - creating a link
bet ween the ambulance centre
and the proposed future second
commercial area and hospital.
• Prior to development, fill proposed
development areas subject to
shallow stormwater inundation
to achieve the required freeboard
above the 1% AEP flood level,
consistent with the strategy.
• Construct
trunk
drainage
infrastructure to achieve the
design capacities identified in the
Design Criteria table and 1% AEP
peak flood levels identified in the
associated report.

Note, this is the targeted trafficability
level adopted for the strategy.
However the relevant road authorities
requirements may allow for a lever
level (e.g. trafficability for events up to
and including 10% AEP only).

Note: This document has been prepared on the assumption that all information, data and reports provided to WRM by
our client , on behalf of our client, or by third parties (e.g. government agencies) are complete and accurate.
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Constraints and Key Assumptions:
• A number of known sinkholes
are located in the study area but
due to a lack of reliable data, the
effects of sinkholes on storm water
drainage and flooding have not
been accounted for in this study,
which is expected to provide a
conservative assessment of the
overall flooding extent.
• Only trunk drainage requirements
have been investigated in this
study. It has been assumed that
other minor drainage infrastructure
will be designed during detailed
design in accordance with the
relevant guidelines.
• All hydraulic structures (culverts
and pit & pipe networks) have
been assumed to be freeflowing
(i.e. 0% blockage). Blockage factors
should be considered as per the

relevant design guidelines when
under taking detailed design and
sizing of structures.
• Minimum grade requirements as
per the relevant design guidelines
cannot be achieved at a number
of locations, not ably along the
upgraded drainage channel to
Maluka Road. At these locations,
the best achievable grade has been
adopted.
• Hydraulic modelling has been
undertaken at a 5m resolution. This
resolution is sufficient to determine
preferred channel alignments as
well as indicative required channel
and culvert capacities. Specifics of
drain, pipe and overland flow path
design should be determined as
part of the detailed design process.

• The Katherine East Area Plan
Trunk Drainage Strategy may be
implemented in stages, in which
case, downstream works must be
completed prior to under taking
upstream works.
• The strategy, when implemented
in full, is intended to assure
future development areas are not
affected by rainfall events up to
and including the 1% AEP event.
However whilst some mitigation
may be achieved, this does not
assure existing properties that
are currently affected will not be
subject to riverine or stormwater
flooding in similar events. For
riverine flooding risk, refer to the
published Floodplain Maps (https://
denr.nt.gov.au/water.

Trunk Drainage Design Criteria:
Design Discharge
Control Point

Peak design discharge (m3/s)
10%AEP

1%AEP

CP01
CP02
CP03
CP04
CP05
CP06
CP07
CP08
CP09
CP10
CP11
CP12
CP13

4.50
7.98
3.55
0.71
0.17
17.1
1.74
2.46
0.56
27.9
3.13
1.67
2.08

6.82
11.6
4.82
1.05
0.50
26.8
4.04
3.49
0.71
46.9
4.24
2.71
3.16

CP14
CP15
CP16
CP17
CP18
CP19

28.1
29.4
25.4
3.04
0.37
4.29

48.2
48.6
45.7
4.88
0.55
6.03

NOTE:
There may be alternate infrastructure
arrangements that achieve the same
objectives as those identified in the strategy.
The strategy may be amended to make
provision
for
such alternatives or to
address emergent future issues. However,
this should occur only with the approval
of the relevant authority and subject to
demonstration that the amendments do not
adversely affect upstream or downstream
development potential or flooding risks in
Katherine East .
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Katherine East Area Plan - Stormwater Trunk Drainage Strategy North Map
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Katherine East Area Plan - Stormwater Trunk Drainage Strategy South Map
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