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1 Introduction
1.1 Background

On 27 January 2011, the Town of Port Hedland Council resolved to prepare Scheme
Amendment No.38 to rezone the subject site to ‘Urban Development’ under the Town of
Port Hedland Planning Scheme No.5.

The Scheme Amendment was placed on Public Exhibition from 15 April 2011 to 25 May
2011.

After consideration of the submissions made during the exhibition period, Council an 22
June 2011 resolved to adopt the Scheme Amendment and directed the proponent to
prepare a Development Plan in accordance with Section 6.4.2 of the Town of Port Hedland
Planning Scheme No.5.

The Scheme Amendment was referred to WAPC on 27 July 2011.

This Development Plan has been prepared in accordance with Council’s resolution in order
to facilitate the development of the site for urban purposes.

Council’s resolution dealt with two separate rezoning requests — one covering the subject
site, the other addressing the adjacent Lot 2 & Lot 5474 McG regor Street. Council resolved
to endorse an ‘Urban Development’ zoning for both rezoning applications.

As per the rezoning requests, it is intended to lodge two separate Development Plans for
the properties. This Development Plan deals with the form of development now proposed
for Lot 4 Clark Street.



Lot 4 Clark Street Development Plan

Prepared for Blaxland Property Pty Ltd

2

Site Context

2.1 Subject Site

The Jand subject to this Development Plan comprises the following property:

e lotNo. | steet | Area(ta)

lot4 Clark Street 2.62
TOTAL AREA 2.62

The subject land is located approximately 4.5km east of Port Hedland harbour and 8.8km north
of Port Hedland International Airport and has a combined area of 8.2 hectares.

The site is situated 350m from the coast, and is bounded by McGregor Street to the north,
Tindale Street {unformed) to the south, Cooke Point Drive to the east and Tindale Street
(unformed) to the west.

2.2 Ownership & Title

2.3

[ totNo. | CertificateofTitle T T

Roy Hill Infrastructure
3 9
Lot 4 1327/62 Pty Ltd

Site Analysis
The iand is predominantly cleared of vegetation.

The land slopes from an approximate Relative Level {RL) of 4.7m at its north eastern corner
down to an approximate RL of 3.10m at its south western corner (over approximately 435
metres) and is partly subject to potential impacts from storm surge. The issue is addressed in
more detai! in Chapter 4 of this report, but essentially involves the elevation of habitable floor
levels above the 1:100yr surge event.

~
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2.4

Figure 1. Development Plan Area

Source: Google Earth (2011)

Surrounding Locality

Beyond Lot 2 Clark Street to the northwest and northeast of the subject lands, the land is zoned
Residential with R-Codes ranging from R15 to R30. Traditional detached residential dwellings
are the predominant feature of this area.

Land to the west and south west of the subject site is zoned ‘Parks and Recreation’ and
comprises the Port Hedland race track, skate park, dog club and expansive open space lands.
The Spinifex Hill STP is located immediately south of the su bject lands.

On 19 January 2011 the Regional Development Minister Brendon Grylls and Water Minister Bill
Marmion announced a $106 miilion project to relocate the STP facility to South Hedland. The
purpose of this is to ensure that the site and surrounding lands can be used to address the
Town of Port Hedland’s housing shortages.

The Water Corporation is committed to decommissioning the STP and aims to transfer flows
from Port Hedland to South Hedland by at least 2014,

it is possible {under TPS No.5 and Amendment 38) and practical for site subdivision,
construction works and occupation of the dwellings to occur simultaneously with the
decommissioning of the STP with knowledge that the STP will be relocated.
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3
3.1

3.2

3.3

3.4

3.5

Statutory Planning

Development Plan

The proposed Development Plan for Lot 4 Clark Street is included at Appendix 1.

Aims & Objectives

The objectives of the Development Plan are to:

e facilitate the development of the subject site for a diversity of housing typologies

¢ facilitate the provision of internal road layouts to service the development and provide
for future access to adjoining lands consistent with the strategic aims of the Town of
Port Hedland;

e facilitate development works in order that the provision of new housing coincides with
the decommissioning of the Spinifex Hill STP.

Relationship with the Scheme

This Development Plan has been prepared in accordance with clause 5.2 and Appendix 6 of
Town Planning Scheme No.5.

In the event of there being any inconsistencies between the provisions of the Scheme and the
provisions of the Lot 4 Clark Street Development Plan then the provisions of the Lot 4 Clark
Street Development Plan shall prevail.

Zones & Reservations

The Development Plan proposes the following land use provisions and adopts the relevant zone
objectives and land use controls contained with the Scheme:

¢ Residential — R40
¢ Residential — R100

Variations to R-Codes

In order to enable the concept masterplan to be achieved through subsequent subdivision and
planning applications, a number of variations to the State Planning Policy 3.1 are required.

The following two tables identify the current R-Code controls and the proposed R-Code
controls which shall be applied to subsequent development within the Development Plan Area.
Notwithstanding these requirements, further variations where identified shall be supported by
Council where consistent with the general aims of this Development Plan.
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3.6

3.7

3.8

3.9

Supporting Technical Information

This Development Plan should be read in conjunction with the plans and technical reports
contained in the appendices of this report.

Commencement

This Development Plan shall come into effect when it is adopted by the Council and endorsed
by the Western Australian Planning Commission (WAPC}.

Timing & Staging

¢ The Development Plan Area will be developed as a single development application and
strata subdivision.

e This approach provides flexibility in the application of the R-Codes and ensures that
new housing delivered in line with market needs.

e The delivery of new housing to market will be coordinated with the decommissioning
of the Spinifex Hill STP.

e Site subdivision and construction works to be undertaken prior to or simultaneously
with the decommissioning of the STP and occupation of dwellings will occur with
knowledge that the STP will be relocated.

Market Demand

Port Hedland’s recent population growth has placed considerable strain on housing market
conditions. Port Hedland's current resident population is around 14,000 people although its
real day/night population is as high as 19,500 persons. it is expected to reach 25,000 by 2013.

A further $170 billion in oil and gas projects are currently under consideration in Western
Australia, several of which are located in close proximity to Port Hedland and which will
continue to drive economic activity, employment and population growth in the region.

An anecdote to this growth is manifest in housing market pressure, as demonstrated by:

« Housing prices in Port Hedland having doubled in the 5 years to 2010. House prices far
exceed the Western Australian regiona! and Perth metropolitan averages.

o Housing costs contributing to the diminishing vaiue of working in the Pilbara.

e A current mismatch between housing stock and demand.

» Excessive rental and house prices — presently over $1,800 rental per week for a 3-
bedroom dwelling which has a median sale price of over $800,000.

An additional 3,743 households are expected to be generated across the region between 2010-
2015, accommodating an additional 9,601 persons. It is expected that more than 1,500 of these
additional households (accommodating over 4,000 persons) will be required in Port Hediand
during this period alone,

There is insufficient housing supply expected to come on line to satisfy current and expected
demand in the short-medium term. Most new housing projects are low-yielding and represent
small infill or add-on developments.

W,V MacroPlan Australia 6
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This Development Plan seeks to provide for a range of housing types and styles to meet
underlying housing demand and the diverse housing needs of the Port Hedland community.

‘i’; MacroPlan Australia .
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4.2

Matters Addressed by Development Plan
Topography

The land slopes from an approximate Relative Level (RL) of 4.7m at its north eastern corner
down to an approximate RL of 3.10m at its south western corner (over approximately 435
metres). A survey plan is included at Appendix 2.

Relevant Development Principles

e Modification of the site’s land form is required to achieve appropriate grades for
residential development.

« Land levels and the configuration of roads need to be considered in order to minimise
the importation of fill.

Storm Surge

The Development Plan Area is in part subject to impacts from storm surge. As part of the
preparation this Development Plan, detailed investigation of the storm surge potential has
been undertaken by Cardno Pty Ltd (refer to Local Water Management Strategy Report in
Appendix 3).

Cyclonic activity impacts the study area during the wet season (November-May). Due to the
proximity of the site to the Pretty Pool estuary, it is susceptible to ocean inundation occurring
as a result of a storm surge in extreme events.

Cardno’s assessment and modelling of site conditions has taken into consideration both current
events and events under a future sea level rise situation {a 2110 climate condition scenario}.

Under pre-development conditions the site is not inundated in the 100 year Recurrence
Interval event, but would be partially inundated in the 100 year and 500 year events for the
2110 planning period.

Based on Cardno’s advice, the design fiood level criteria for the site is currently considered to
be 5.9m AHD with a 500mm freeboard allowance, making the habitable floor level 6.4 metres
AHD for the Development Plan Area. This design flood level is based on the level specified flood
level for East Port Hedland (reported in the Port Hedland Coastal Vulnerability Study (Cardno in
prep)). The subject site is upstream from the Pretty Pool Estuary entrance at which the 5.9m
AHD 1:100yr level has been modelled. Accordingly, dissipation of storm surge would occur
across the low lying areas of Pretty Pool, therefore reducing the inundation level at the subject
site. Further modelling is likely to demonstrate that the inundation level at the subject site
could be lower than 5.9m AHD. A reduction in the assessed 1:100yr level may be modelled in
future having regard to possible changes to entrance to the Pretty Pool Estuary.

The nature of the storm tide flooding is not characterised by high velocities so the risk of debris
and fast moving water causing damage to car parking areas at approximately the 20-year ARI
condition is an acceptable risk.

The duration of the peak of the design storm tide event is relatively short, meaning that
residents in the elevated dwellings will not be isolated for prolonged periods.

&.;’,ﬂ MacroPlan Australia 8
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4.3

Due to the warnhing time associated with design storm tide events, parking areas located below
the design fiood level are deemed an acceptable risk as vehicles can be moved to higher
ground in extreme events. It has been recommended that car parking areas may be provided at
a level which is equivalent to a 20 year ARI.

Relevant Development Principles

* Maintain a habitable floor level with 500mm freeboard above the established 100 year
ARI.

¢ This can be achieved by elevating individual building floor levels above ground level
parking or by filling of the property to achieve appropriate ground floor levels.

* Undercroft parking is acceptable at the 1:20 year ARI leve! given that the warning times
for storm surge events are long {i.e. 24 to 48 hours). It is also possible to move cars to
‘higher ground’, away from the inundation area.

® Aspeak inundation is tidal the duration of an inundation event is relatively short,
meaning that occupants will not be “isolated” in the elevated dwellings.

Stormwater Management

Cardno Pty Ltd has prepared a Local Water Management Strategy (LWMS) for the site’s
development. This is included at Appendix 3.

The objectives for the development are to:

* Retain low flow events (i.e. the first 15mm) on site.

» Convey the 5 year Average Recurrence Interval (ARI} event within roadside drainage.

* Convey the 100 year ARI event within road reserves and overland flowpaths so as to
avoid flooding of Cooke Point Drive.

The LWMS specifies that habitable floor levels must be above the 100 year combined flood and
storm surge level, with an additional 500mm freeboard.

Relevant Development Principles

¢ The first 15mm of rainfall (equivalent to a 1 year in 20 ARI storm event) is to be
retained using an above-ground or below ground storage strategy.

* Pre-development ground water monitoring is required for a period of twelve months if
underground storage is proposed. In the event that under-ground storage is not
proposed, no pre-development ground water monitoring is required.

* Appropriate measures are to be employed to minimise the transportation of sediments
and to reduce applied nutrient loads.

¢ Conserve water use through appropriate landscaping species selection and through
household appliance efficiencies.

4.4 Road Network & Design

A traffic assessment was undertaken by Transcore Pty Ltd to assess the impacts of intended
development and the appropriate design response.

The subsequent report confirmed that anticipated traffic volumes on local roads are within
desirable thresholds for the relevant road classifications. As such, no upgrades are required for

\."; MacroPlan Australia o
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McGregor Street and Clarke Street which will continue to operate with spare capacity in the
post development stage.

The proposed 4-way roundabout at McGregor Street / Subdivision Access Road is anticipated to
operate satisfactorily and will provide speed management along McGregor Street.

In response to the scheme amendment referral Main Roads requested that a detailed capacity
assessment of the Port Hedland / Cooke Point Drive intersection in Port Hedland be
undertaken. Transcore has undertaken such an assessment (refer to Appendices 4 and 5) and
has concluded that the traffic from the proposed development wiil not have any adverse
impacts on the performance of this intersection.

As it is inappropriate to provide single lot crossovers to McGregor Street, it is necessary to have
an internal road to service lots fronting McGregor Street. This design principle establishes the
need for a central east-west road. This road enables access to the proposed lots on the
southern portion of the site and therefore becomes the main access road for the Development
Ptan Area.

Relevant Development Principles

o The access road from McGregor Street (southern leg of the proposed McGregor Street
4-way roundabout) conforms with Access Street “B” standard

e Provide an internal east-west road to enable access to proposed residential lots

e Internal roads to be 6m wide carriageways similar to Access Street “D” within a 9m
wide road reserve

4.5 Geotechnical & Contamination

Douglas Partners have undertaken Geotechnica! and Environmental Investigation of the site
which is attached in the appendices of the report found at Appendix 6. The investigation found:

* Alow risk of broad scale soil contamination.
« Alow risk of acid sulphate soils occurring to a depth of 3.0 metres below surface level,
consistent with published risk mapping.

Relevant Development Principles

e The site is suitable for the proposed development provided its variable soil conditions
are taken into consideration,

e Site works to be undertaken in accordance with measures identified in the Douglas
Partners report.

4.6 Residential Codes

The development density able to be achieved at the subject site is influenced by a number of
factors including site topography, the required design response to storm surge potential,
surrounding land uses and the intended future character of the Spinifex Hill Commercial
Community Precinct,

;5,, MacroPlan Australia 10
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4.7

4.8

\Z4

Relevant Development Principles

* Development at the Cooke Point Drive / McGregor Street and Tindale Street /
McGregor Street intersection be developed to R100 to ‘bookend’ the site and use
urban form as a feature to create a sense of arrival to the precinct.

¢ Development through the central portion of Lot 4 to maintain consistent R40 character
and provide suitable density to complement adjoining R100 development.

Open Space & Landscaping

Public open space and recreational areas are not required to be provided within the
Development Plan Area given the close proximity of existing recreational facilities and open
space areas. This provision includes a skate park, playing fields and public foreshore areas along
Cemetery Beach, all of which are within walking distance of the Development Plan Area.

Relevant Development Principles

® The Development Plan should seek to maximise the utilisation of the Development Plan
Area for housing purposes.

Liveable Neighbourhoods

The development masterplan has been prepared in accordance with the design principles of
the Liveabie Neighbourhoods Policy. Relevant design features incorporated into the
development approach for the site are identified below:

Connectivity and Pedestrian Access

* The Development Plan provides for a series of compact neighbourhoods within walking
distance of recreational facilities and urban services (Spinifex Hill/McGregor Street
Commercial precinct).

* Apermeable road network to encourage pedestrian linkages.

¢ Street planting to encourage comfortable pedestrian movements.

Social Sustainability

* Adiverse mix of dwelling types and styles to accommaodate the different housing needs
of the Port Hedland community.

¢ The proposal contributes significantly to Port Hedland’s much-needed housing supply.

Land Use Efficiency

* The Development Plan seeks to optimise the utilisation of the site for housing
purposes, addressing Port Hedland’s housing shortage.

¢ The Development Plan sets a minimum floor level of 500mm above the 100 year AR| of
5.9 metres, ensuring that the site is developable in a manner that is protected from
storm surge affectation.

Development and Building Sustainability

* The indicative site masterplan seeks to maximise the north-south orientation of lots,
enabling buildings to capture avaifable views and to benefit from effective passive solar
design principles.

\;.f MacroPlan Australia 11
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¢ Dwellings are orientated with primary living spaces facing north where possible,
avoiding low level sun and featuring dual aspect planning to maximise cross ventilation.

« Awater conservation strategy will ensure that all dwellings are fitted with appropriate
water efficient tap-ware and that water use within households meets the Western
Australian Government’s consumption targets. Water efficient gardens will also be
incorporated in to site landscaping works.

Heritage

e A review of Town of Port Hedland Municipal Inventory of Heritage Places Review
(2007) has confirmed that there are no items or places of heritage significance within
the Development Plan Area.

4.9 Environmental Considerations

VDM has undertaken an environmental review of the site to determine its environmental
significance and appropriate design considerations. VDM 's report is attached at Appendix 7.

Potential impacts, their significance and suggested management and mitigation strategies are
outlined in the following table. Generatly, VDM’s review has not disclosed any specific
environmental threats that are attributable to the proposed development. Appropriate
measures however need to be taken to address stormwater management and the potential for
acid sulphate soils. These matters are to be managed as part of the regular environmental
construction technigques that are ordinarily applied for a development of this type and size.

Correspondence from the DEC (dated 07 June 2011} at the time of exhibition of the rezoning
request identified a possible concern regarding the development’s impact on flatback turtles.
The site is located approximately 200 metres (two streets back) from Cemetery Beach, which is
a known nesting beach for flatback turtles. DEC has raised concerns that artificial lighting from
the construction of multiple storey dwellings at the site may impact nesting habits of the
turtles.

Since the original submission of the Environmental Review (lssue 1 dated November 2010)
alterations have been made to the scope and nature of development now planned for the site.
Notably, the intensity and height of development has been reduced. The highest buildings on
the site are now three storeys instead of the previous five. These are located at the lowest
portion of the site, the result being that their elevation from the heach is essentially hidden.

The distance from the three storey walk ups to the beach is approximately 370 m. Light
transmitted from the buildings will be obscured by the proposed residential buildings on Lot 2
between the site and the beach.

U\ MacroPlan Australia "
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Potentlai Inpact Significance of Impact ManagementMitigation Strategy and Frequency

Fiora and Fauna None -andscape in accardance with the requirements of the Town of Port Hedlang.

Conservaton None None regu.red.

: \ Extend existing development and provide additonal fand with the opportunity

Socio-Econom.e FIEtae for residertial and business deve'opment and loca: employment

V-sual Amenity Pos:tive Incorporate the Tawn of Port hedland Town Planning Scheme No 5.

Stakeholders None Undertake develepment in accordance with planring and approvals processes.

Surface Sois: likely, locas Contamination of surface sof's is not ewident. Implement a Construction
Env-onmental Management Fan to conral sediment and dust during

So ,s_fGeo;ogy construction.

Acid Bulfate So.s: present, | Investigate, prepare and obtan approvals ‘or Aci¢ Sulfate Soils ang
logal Dewatering Management incuding Dewatering and Disposs Licenses.

Surface Water Regonal  fioodng  and | implement an Urban Water Management Strategy incorporating Wate-

inundation Sensitive Urbar Design.
iIndertake Hydrautic Impact Assessment 1o facilitate detailed design
Design and construct to mcorporate requirements of existing water suppy anc
sewage irfrastructure,

Grourd ‘A ater Local Undertake ground water investgafior ana monitoring to suppart the detalec
pianning and design of urban water management rreasures.

Implement a Dewater ng Maragement Plan during construction

AT Cuarty Local Site is located within the Waste Water Treatment P:ant Buffer Special Contro
Area.

Noise and Vilratior Blaxland Pty _td indicated that the existng Waste Water Treatmen Plant s
curenty baing relocated.  Once the piant and disposal pords be
detommissioned ir accordance with acceptabie env--onmental practice, odour
assessments and managerrent may nat be required.

Implement Demaltion:Corstruction  Environmenta “Maragement Plan to
control dust. ro se and vibration.

Rehab- tation None None requred.

Other:

Hazardous Vatera's None Exist:rg infrastructure remains as pa-t o* development

Ste Contaminaton Local —mited sol and ground water samping tc be meluded  Acid Sufate So's
investigaton.

4.10Urban Services

Spinifex Hill Wastewater Treatment Plant

The Spinifex Hill Wastewater Treatment Plant (WWTP) is located immediately adjacent to the
southern boundary of the Development Plan Area. The Development Plan Area is located
wholly within the odour exclusion zone of the WWTP. A small western portion of the
Development Plan Area is affected by the chlorine exclusion zone.

The Regional Development Minister Brendon Grylls and Water Minister Bill Marmion on 19
January 2011 announced a $106 million project to relocate the STP facility to South Hedland to
facilitate new residential development at the site.

The Water Corporation is committed to transferring flows from the Port Hedland STP to South
Hedland by no later than June 2014. Subdivision and construction of the development is

-‘;’,} MacroPlan Australia 13
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intended to oceur simultaneously with the decommissioning of the STP piant in order that
housing product can be brought to market in a timely manner.

The necessary scope of works to decommission the STP could be achieved earlier than mid-
2014. Blaxland is working with stakeholders to bring the completion of these works forward.

Power
The Development Plan Area is within an area that is currently supplied by underground power

via two 22kV High Voltage (HV) feeders.

The final power connection requirements will be confirmed when a Design Information
Package or Preliminary Assessment request is submitted to Horizon Power.

Gas

WA Gas Networks has advised there are no assets in the area, and thus a domestic supply to
each residence will not be available,

Water

Water Corporation has advised the East Pilbara Water Scheme is currently unable to service the
development. Water Corporation has indicated, however, that planning studies and the
business case to augment the water conveyance systems will be completed in 2011.

Telecommunications

As a result of the implementation of the National Broadband Network (NBN) the ownership
issues for delivering the wholesale fibre to the home system have been transferred to the
Government (NBN Co). In the event that the NBN roll-out is delayed, it will be possible to
provide Telstra services to the site.

An Infrastructure Report prepared by JDSI Consulting Engineers is included in full at Appendix
8.

\l!" MacroPlan Australia 14
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5 Indicative Design Response
5.1 Architectural Masterplan

An architectural masterplan has been prepared to demonstrate the potential built form of the
site based on the density allowances and design principles incorporated in this Development
Plan (refer Appendix 9).

The desi_gn response achieves a mix of low-medium density dweliing formats, ranging from 2
storey 3 and 4 bedroom houses to 3 bedroom apartments in 3 storey buildings.

The masterplan seeks to maximise the north-south orientation of lots, enabling buildings to
capture available views and to benefit from effective passive solar access principles.

The siting and location of buiidings within the site is appropriate to their surroundings in terms
of building bulk, height and scale.

As noted in Section 4.4, primary access to residential lots is to be provided via the internal east-
west road such that the front of the proposed dwellings will necessarily address the internal
road. In order to achieve an acceptable streetscape presentation to McGregor Street, it is
proposed to develop a “false front” to McGregor Street. This will include provision of gates
from back yards to the McGregor Street footpath and provision of a landscaped verge, as set
out in the Indicative Landscape Concept Plan at Appendix 10.

The dwelling yield from Lot 4 is:

Dwelling Format L e i R

3 Bedroom 46 52%
4 Bedroom 19 21%
3 Bedroom Apartiments 24 27%
TOTAL 89 100%

5.2 Housing Typologies

3 Bedroom House (R-40)

tt is applied to a typical 221m? {ot with a width of 8.9m and a lot depth of some 24.85m. The
dwelling is setback from the street with two shaded car parking spaces located in tandem
format beside the dwelling.

The ground leve! features open plan kitchen, dining and living spaces, together with the third
bedroom. This level also includes a bathroom and laundry as well as an enclosed outdoor living
space. A storage room is accessed externally from the carport, with allowance for small boats
within many of the sites. The upper storey includes a master bedroom with robe and ensuite as
well as second bedroom and family bathroom.

4 Bedroom House (R-40)

The lot widths are typically 11.9m with varying lot depths. The dwelling is setback from the
street with two shaded car parking spaces located in parallel format beside the dwelling.

t.;!f MacroPlan Australia 15
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The ground level features open plan kitchen, dining and living spaces, together with the third
and fourth bedrooms and a separate study/family room. This level also includes a bathroom

and laundry as well as an enclosed outdoor living space. A storage room is accessed from the
exterior with allowance for small boats within many of the sites. The upper storey includes a
master bedroom with robe and ensuite as well as second bedroom and family bathroom.

3 Bedroom Apartments — Stair Access to 3-level Apartments (R-100)

The 3 bedroom apartments are configured as buildings of 12 or 24 dwellings. Each building is
served by a ground level lobby with stair access to three levels of apartments. Elevators could
be installed if required by the market. Each level of the building has four apartments. Car
parking is located at ground level, predominantly under the apartments.

Each apartment is a single level, dual aspect configuration, with open plan kitchen, dining and
living areas opening onto a covered outdoor space.

The master bedroom, robe and en-suite are located adjacent to living spaces where they
benefit from the primary outlook.

Two bedrooms are located at the opposite end of the apartment and served by a family
bathroom.

The ground level parking of these buildings will be screened with landscaping. The density of
landscaping will balance the need for screening and passive surveillance.

Street frontages to the undercroft car parking will incorporate a landscaped bank to screen the
undercroft car park.

5.3 Landscape Concept Plan

The landscape design prepared by UDLA at Appendix 9 reinforces the definition of the street
network and provides appropriate shade for pedestrian amenity. Landscaping around buildings
serves to enhance their setting as well as contributing to the screening of vehicle parking bays
and providing privacy between the public and the private domain, whilst maintaining sufficient
permeability to achieve passive surveillance.

\%!, MacroPlan Australia 16



Lot 4 Clark Street Development Plan

Prepared for Blaxland Property Py Ltd

6 Conclusion - Key Outcomes

Development of the subject site for residential purposes has been identified in several of The
Town of Port Hedland’s strategic planning documents for some time.

The current “Hedland’s Future Today — 2010” identifies the relocation of the Spinifex Hill STP as
a priority project expected to deliver up to 1,500 residential ots initially, and up to 3,800 lots
eventually.

The proponents have now thoroughly investigated the physical capacity of the site to
accommodate residential development. The resultant Development Plan seeks to allocate
appropriate dwelling yields to address Port Hedland’s pressing housing shortages whilst at the
same time respecting the site’s physical constraints and its relationship with adjoining land.

Importantly, the Development Plan responds to potential affectation by storm surge events by
requiring the elevation of habitable floor levels above the 1:100yr surge event.

The Development Plan also allocates R-40 provisions to the middie of the site, providing for
townhouse-type development with car parking at grade ievel. Some imported fill will be
required to achieve an appropriate floor level at this part of the site.

The site is serviceable, does not contain threatened vegetative communities or species and is
able to be developed without impacting negatively on local traffic flows.

The Development Plan provides for a much-needed range of housing typologies to meet the
future requirements of Port Hedland’s residents.

It is proposed that site subdivision and construction works will be undertaken prior to or
simultaneously with the decommissioning of the adjacent Spinifex Hill STP and that occupation
of dwellings will occur either upon final decommissioning or once this is imminent.

WV MacroPlan Australia 17
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ADOPTION OF DEVELOPMENT PLAN

MCGREGOR STREET DEVELOPMENT PLAN
WAS ADOPTED BY
RESOLUTION OF THE COUNCIL OF THE TOWN OF PORT HEDLAND ON

AND THE SEAL OF THE MUNICIPALITY WAS PURSUANT
TO THE COUNCIL’S RESOLUTION HEREUNTO AFFIXED IN THE
PRESENCE OF:

................................................................

.................................................................

Chief Executive Officer, Town of Port Hedland
SRR ) |- : -

AND BY
RESOLUTION OF THE WESTERN AUSTRALIAN PLANNING COMMISSION ON

SUTRRRPN b 1~ 1 -

Signed for and on behalf of the Western Australian Planning Commission

.......................................................

an officer of the Commission duly authorized by the Commission pursuant to section 57 of the Western
Australian Planning Commission Act 1985 for that purpose, in the presence of:

e nes Withess
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Executive Summary

Blaxiand Property has commenced structure planning of Lot 4 Clark Street, Lot 20 Clark Street and
Lot 5474 Thompson St, Port Hedland. The study area is situated in Port Hedland within the
municipality of the Town of Port Hedland. The study area is bound by Clark Street to the west, Tindale
Street and the Spinifex Hill Water Treatment Plant to the south, Thompson Street to the east and
existing development to the north. An existing regional road, McGregor Street, runs through the
development.

The study area is zoned “Public Purpose — Telecommunications” under the Town of Port Hedland's
Town Planning Scheme No. 5 (TPH 2001). An application for the rezoning of the study area to Urban
Development under the Town Planning Scheme No. 5§ is being prepared and is supported by this
Local Water Management Strategy (LWMS).

A number of broad level information sources, that include the study area, provide a regional context
for the Local Water Management Strategy. These were reviewed in order to gather suitable
background information for the study area, and also to provide an indication of the issues requiring
further and more detailed investigation. In summary, these investigations indicate that:

= The study area has been utilised for telecommunications purposes.

= The natural surface height ranges from 11.5mAHD in the north to 3.5mAHD in the south. The
gradient at the northern boundary is approximately 10%, whereas the rest of the study area is
approximately 2%.

« The dominant soil types are sand or clayey sandfsandy. The geotechnical study found that these
clays generally have a high shrink/swell potential (Douglas Partners 2011).

« The study area is defined as having “moderate to low risk” of acid sulfate soils occurring within the
first 3m below the surface. However, an acid sulfate soil assessment including both screening and
laboratory tests found no occurrence of potential or actual acid suifate soil within the samples
tested.

s Runoff from the study area is directed by overland flow towards the south-west and conveyed
along the western and southern boundaries of the Spinifex Hill Water Treatment Plant prior to
discharging under Cooke Point Drive (through a culvert) into Pretty Pool.

» Under pre-development conditions the study area is not inundated by storm tide in the current,
2010, 100 year Average Recurrence Interval {ARI) event. However, for the 2110 pianning period
(incorporating a projected 0.9 m sea level rise) the study area would be inundated in the 100 year
and 500 year events.

» The design flood level criteria for the site is currently considered to be 5.9m AHD with a 500mm
freeboard allowance. This design flood level is based on the level specified flood level for East
Port Hedland (reported in the Port Hedland Coastal Vulnerability Study (Cardno in prep.)). The
subject site is upstream from the Pretty Pool Estuary entrance at which the 5.9mAHD 1:100yr
level has been modelled. Accordingly, dissipation of storm surge would occur across the low lying
areas of Pretty Pool, therefore reducing the inundation level at the subject site. Further modeliing
is likely to demonstrate that the inundation level at the subject site could be lower than 5.9mAHD.
A reduction in the assessed 1:100yr level may be modelled in future having regard to possible
changes to entrance to the Pretty Pool Estuary.

. Currently the Masterplan layout incorporates a mixture of housing types with habitable floor levels
set above this recommended level of 5.9m AHD which provides a low level of risk to habitable
areas.

. The nature of the storm tide flooding is not characterised by high velocities so the risk of debris
and fast moving water causing damage to car parking areas at approximately the 20-year ARI
condition is an acceptable risk.
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The duration of the peak of the design storm tide event Is reiatively short, meaning that residents

in the elevated dwellings will not be isolated for prolonged periods.

= Due to the warning time associated with design storm tide events, parking areas located below
the design flood level are deemed an acceptable risk as vehicies can be moved to higher ground
in extreme events.

» No historical groundwater monitoring has been conducted at the study area. During the
geotechnical investigation, three test pits were thought to have encountered the permanent
groundwater level. These test pits had a groundwater level of between 1.9mAHD and 2.8mAHD.
These are likely to provide an adequate estimation of maximum groundwater levels as the
investigation was undertaken near the end of the wet season.

= The study area has been cleared of all native vegetation,

The LWMS has determined appropriate Water Conservation, Stormwater Management and
Groundwater Management design criteria based on overarching guideline documents, requirements
of the Town of Port Hedland and Department of Water, and consideration of designs in similar
developments.

The use of water within the development will be minimised wherever possible. This will be achieved
through considered landscaping to minimise areas requiring irrigation. In addition, water efficient
appliances and water efficient gardens will be promoted at the lot scale so that the development
meets the net use of water within households target of 100kL/person/year (Government of Western
Australia, 2007).

The stormwater management objectives for the development are to retain low fiow events {i.e. the first
15mm) on site, to convey the 5 year Average Recurrence Event within roadside drainage, to convey
the 100 year Average Recurrence Interval storm events within road reserves and overand flowpaths
and avoid flooding of Cooke Point Drive.

The road network will direct runoff into underground storages via roadside swales. The underground
storages will contain low flow events and will be installed with silt traps to capture sediments.
Vegetated roadside swales will convey 5 year flows from the development and mitigate sediment
transport offsite. Discharges from the study area will follow existing flowpaths to a culvert under Cook
Point Drive. If the proposed development levels change, it may be possibie to contain low flow evenis
within above ground storage structures provided they are of sufficient capacity to meet the design
criteria specified within this document.

Other strategies to minimise erosion and mitigate sediment transport have also been identified within
the Local Water Management Strategy, such as the installation of sediment control devices prior to
construction and the need for an Erosion and Sediment Control Program to be referred to within
future Urban Water Management Plans.

The Local Water Management Strategy specifies that habitable fioor levels must be above the 100
year combined flood and storm surge level, with an additional 500mm freeboard. In addition, the
present groundwater management design criteria deveioped for the Masterplan layout specify that the
underground storage structures are to be installed with a minimum clearance of 300mm above the
Maximum Groundwater Level. These design criteria are proposed to be achieved through a
combination of fill, appropriate building design and the use of shallow underground storage systems.

Future subdivision designs and the supportive Urban Water Management Plan will clarify details not
provided within this document. The main areas that will require further clarification are:

s Maximum Groundwater Level.
» Final earthwork and habitable floor levels.
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. Detailed drainage design.
« Modelling of the local drainage.
» Implementation of water conservation strategies.
« Non-structural water quality improvement measures.
« Management and maintenance requirements.
« Construction period management strategies.
« Monitoring and evaluation program.

Should future sub-division detailed designs propose underground storage structures then a twelve
month pre-development monitoring program will be undertaken at the study area prior to construction
works. Four groundwater bores will be installed and groundwater levels will be monitored on a
monthly basis to capture the Maximum Groundwater Level. It is not proposed to conduct a post-
development hydrological monitoring program given that there are no surface water features or above
ground infiltration basins within the study area. The overall condition of landscaped areas will be
‘monitored on a bi-annual basis from completion of the civil and landscaping works for a period of two
years to ensure that the high amenity value of the development is maintained prior to handover.

The Local Water Management Strategy provides a framework that the proponents can utilise to assist
in establishing stormwater management methods. It is the responsibility of the developer to
demonstrate that the proposed subdivision designs, Urban Water Management Plan and Erosion and
Sediment Control Program comply with the objectives and management approaches provided in this
document.
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Abbreviations
ABS Australian Bureau of Statistics
AHD Australian Height Datum
ARl Average Recurrence Interval
ASS Acid Suffate Soils
BGS Below Ground Surface
BoM Bureau of Meteorology
BMP Best Management Practice
DoT Department of Transport
DoP Department of Planning
DoW Department of Water
LWMS  Local Water Management Strategy
POS Public Open Space
TSWL  Total Still Water Level
TPH Town of Port Hedland
TPS Town Planning Scheme No. 5 (TPH 2001)
UWMP  Urban Water Management Plan
WAPC  Western Australian Planning Commission

WSUD  Water Sensitive Urban Design
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1 introduction

Blaxland Property has commenced structure planning of Lot 4 Clark Street, Lot 20 Clark Street and
Lot 5474 Thompson St, Port Hedland. Lots 4, 20 and 5474 are owned by Telstra Corporation Limited,
Roy Hill Infrastructure Pty Ltd and the State of Western Australia respectively (the “proponents”). The
study area is situated in Port Hediand within the municipality of the Town of Port Hedland (TPH). The
locality of the study area is shown in Figure 1. The study area is bound by Clark Street to the west,
Tindale Street and the Spinifex Hill Water Treatment Plant to the south, Thompson Street to the east
and existing development to the north and is shown in Figure 2. An existing regional road, McGregor
Street, runs through the development.

Though changing the land use from a cleared lot to urban development is not as significant as from
bushland to urban development, any change can have implications for the quality and quantity of
stormwater generated from the study area. These changes can affect the local and downstream
environments. In addition, development of the study area will require the sustainable use of water
resources within the study area.

The overall aim of the Local Water Management Strategy (LWMS) is to ensure that any potential
impacts on the local and downstream environments from the proposed land use change, and
subsequent development of the study area, are minimised.

1.1 Town Planning Context

The study area is zoned "Public Purpose — Telecommunications” under the TPH Town Planning
Scheme No. 5 (TPS) (TPH 2001). However, the study area is also located within the Spinifex Hill
Commercial/Community Precinct, one of the Development Pian Areas located within the TPS. An
application for the rezoning of the study area to “Urban Development® under the TPS is being
prepared and is supported by this LWMS. The development of a LWMS is considered to be the
appropriate mechanism to establish the concept designs and management measures for flood
mitigation and effective stormwater management. This LWMS provides the framework for actions and
measures to achieve the desired outcomes at future planning stages.

1.2 Policy Framework

There are a number of State Government documents that relate to the developmentinciuding:

w State Water Plan (Government of WA 2007).

« Acid Sulphate Risk Mapping WAPC 2007).

s Guidance Statement 33: Environmental Guidance for Planning and Development (WAPC 2006).
= State Planning Policy No 3. Urban Growth and Settlement (WAPC 2006).

s Liveable Neighbourhoods (WAPC 2007).

. State Planning Policy No 2.6: State Coastal Planning (WAPC 2003).

In addition to the above documents, there are a number of published guidelines and standards
available that provide direction regarding the objectives that stormwater management should aim to
achieve. These are key inputs and include:

. Decision Process for Stormwater Management in Western Australia (DoW 2008).
2 Stormwater Management Manual of Western Australia (Dow 2007).

« Better Urban Water Management (WAPC 2008}.

. National Water Quality Management Strategy (ANZECC 2000).
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These guidance documents, together with information from the TPH and Department of Water {DoW),
were reviewed to determine the likely data requirements for the area within the proponent's

landholdings that are proposed for future urban development.

1.3 LWMS Objectives

The LWMS for the development has been developed to meet the following major objectives:

= Develop a stormwater management strategy for flood protection of the study area and
downstream environments.

= Incorporate appropriate Best Management Practices (BMPs) into the drainage system that
address erosion and sediment transport within the development.

« Develop a water conservation strategy for the development.

= Gain support from the DoW and TPH for the proposed method to manage stormwater within the
study area and potential impacts on the study area and downstream environments.
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2 Proposed Development

Development Plans are usually focused on a neighbourhood scale and provide a comprehensive
physical framework for the assessment of subdivision and development applications in respect fo light
industrial or residential development areas (TPH 2001). The Masterplan has been based on
environmental investigations undertaken across the study area and in consideration of the principles
outlined in the TPS (TPH 2001). The key elements of the Masterplan include:

v  Atotal of 308 dwellings.

+ A mixture of housing typologies.

. Consideration of neighbouring dwellings when determining development plan.

« The provision of pedestrian pathways between dwellings and towards the coastline.

The proposed Masterplan is shown in Appendix A.
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3 Pre-development Environment

3.1 Sources of Information

A number of broad level information sources, that include the study area, provide a regional context
for the LWMS. These were reviewed in order to gather suitable background information for the study
area, and also to provide an indication of the issues requiring further and more detailed investigation.
The background information was sourced from a variety of references, including:

=  Acid Sulfate Soils Risk Mapping (WAPC 2007).
= DoW WIN Database Search.

In addition to the above information, site-specific investigations into various aspects of the study area
have recently been conducted as part of the Masterplan formulation process. These have been aimed
at providing more detail to the existing environmental information. These site-specific investigations
include:;

= Report on Geotechnical Study and Environmental Investigation: Proposed Residential
Development, Lot 2 McGregor Street, Port Hedland (Douglas Partners 2011 )
= Port Hedland Coastal Vulnerability Study (Cardno in prep.).

3.2 Land Use

Historical land use within with study area has been predominantly telecommunications and the area
has been cleared of any native vegetation. A Telstra exchange site is located within the northern
portion of the study area, with two cable easements providing connectivity to nearby roads.

3.3 Geotechnical Conditions

3.3.1 Topography

Natural surface height within the study area ranges from 11.5m Australian Height Datum (AHD) along
the northern boundary to 3.5mAHD along the boundary with the Spinifex Hill Water Treatment Plant.
Filing of the adjacent development along the northern boundary resuited in the raised road and
shoulderat level 11.5mAHD that quickly drops to 9mAHD within the study area. The gradient at the
northern boundary is approximately 10%, whereas the gradient for the majority of the study area is
approximately 2%. Topographical contours for the study area are shown in Figure 2.

3.3.2 Geologyand Soils

The test pits excavated during the geotechnical investigation found the dominant soil types to be sand
or clayey sand/sandy clay (Douglas Partners 2011). The sand soil type was characterised as orange
to brown, medium grained sand. The clayey sand/sandy clay soil type was characterised as "dense to
hard, light brown, medium grained, low plasticity, clayey sand/sandy clay.” The Douglas Partners
(2011) geotechnical report is presented in Appendix B.

The central portion of the site includes areas where the sand layer overlies soft clay, which has
implications for settlement of these soils under loads. The remaining area can be characterised by
sand to approximately 3m overlying stiff to hard clay or dense sands. The clays on site were found to
have a high shrink/sweil potential and hence have implications for the site classification. Due to the
presence of these low permeability clays underneath the site, the geotechnical report recommends
that subsurface drainage be utilised in preference to infiltration measures (Douglas Partners 2011).
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3.3.3 Acid Sulphate Soils

Acid Sulfate Soils (ASS) risk maps published by the Western Australian Planning Commission
(WAPC) (2007) indicate that the study area is located within an area defined as “moderate to low risk’
of ASS occurring up to 3.0m Below Ground Surface (BGS). The Douglas Partners (2011) ASS
assessment found that neither the screening nor laboratory tests indicated the occurrence of potential
or actual ASS within the samples tested. On this basis the report suggests an ASS management plan
would not be required for onsite excavations of less than 3m depth. The WAPC ASS risk mapping is
shown in Figure 3 and the acid sulfate soil assessment is discussed in Section 10 of Appendix B.

3.4 Hydrology

34.1 Stormwater

3.4.1.1 Runoff

A review of LiDAR and detailed survey data of the study area identified that the south-west corner is
the low point of the development. Runoff from rainfall that falls on the study area is directed by
overland flow towards this area and conveyed along the western and southern boundaries of the
Spinifex Hill Water Treatment Plant in unallocated crown land. Runoff then discharges under Cooke
Point Drive (through a culvert) and into Pretty Pool (see Figure 4).

3.4.1.2 Storm Surge Inundation

Cyclonic activity impacts the study area during the wet season {between November and May each
year). Due to the proximity of the site to the Pretty Pool Estuary, it is susceptible to ocean inundation
resulting from extreme storm surge events. Under future sea level rise scenarios provided by WAPC
(0.9m rise by 2110), the likelihood of inundation at the site is increased.

The WAPC State Coastal Planning Policy 2.6 (WAPC 2003), provides the following recommendation
for development in cyclone prone areas:

"Development should be set back from any areas that would potentially be inundated by the ocean
during the passage of a Category 5 cycione tracking to maximise its associated storm surge”

WAPC SPP2.6 Section F .4

For the Blaxland site an assessment of the inundation of the current site topography for the 100 years
(2110) planning period was undertaken, with a 2110 scenario based on adopting a sea level rise
component of 0.9m as recommended in current WAPC SPP2.6 guidelines.

A detailed investigation of impacts from cyclones including storm surge and catchment based flooding
for the Port Hedland area was completed by Cardno in April 2011, and reported in the Port Hedland
Coastal Vulnerability Study (PHCVS Cardno in prep.). At present this report is in draft form and is with
government agencies for review.

A site specific review was undertaken for the Blaxland development site, to determine the maximum
flood levels during extreme Average Recurrence Interval (ARI) events for the present (2010) and
2110 planning periods. Appendix D provides the modelling methodology and detailed results.

Cardno's recommended design flood level criteria for the Blaxland site is 5.9mAHD. This
level is based on model outcomes for the East Port Hedland region that surrounds the Pretty Pool
estuaty - the primary ocean inundation flow path to the Blaxland site. The model outcomes represent
the 100 year combined flood and storm surge level for the 2110 Climate Change scenario as defined
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in the PHCVS. This is consistent with recent discussion within the steering committee for the Port
Hedland Coastal Vuinerability Study {Cardno in prep.), comprised of representatives from the DoW,
TPH, Department of Transport (DoT) and Department of Pianning (DoP). The habitable floor jevels for
buildings across the site would then be set at a minimum 500mm above this height, providing a
freeboard allowance. This approach is consistent with the outcomes of the Port Hedland Coastal
Vwinerability Study (Cardno in prep.) and the TPS (TPH 2001) which recommends using the 100 year
event as the basis for development in flood and storm surge prone areas.

The subject site is upstream from the Pretty Pool Estuary entrance at which the 5.9mAHD 1:100yr
level has been modelled. Accordingly, dissipation of storm surge would occur across the low lying
areas of Pretty Pool, therefore reducing the inundation level at the subject site. Further maodelling is
likely to demonstrate that the inundation level at the subject site could be lower than 5.9mAHD. A
reduction in the assessed 1:100yr level may be modelled in future having regard to possible changes
to entrance to the Pretty Pool Estuary

An overview of the resuits from the storm surge inundation modeliing is provided below, with detailed
outcomes available in Appendix D.

Under present (2010) pre-development conditions the Blaxland site is not inundated in the 100 year
ARI event (shown in the upper panel of Figure D.1), but would be partly inundated in 2110 {shown in
the lower panel of Figure D.1). Fiood extents for the pre-development case for 2010 and 2110 time
periods for the 500 year event (Figure D.2) show the 2110 scenario results ininundation across the
site south of McGregor Street and about 50% flooding of the area north of McGregor Street.

To mitigate this potential flooding Blaxland proposed a masterplan development layout that combines
a mix of buiiding types (see Appendix A), with individual lots complying to the recommended 100
year ARI design level of 5.9m AHD. Muitiple storey buildings in which the lower level is utilised for
under croft parking have also been used across the site. For these building types the habitable floor
level is on the first floor allowing a ground level below the 5.9mAHD site recommendation. The post-
developed site elevation from the Masterplan is shown in Figure D.3 .

Modelled 100 and 500 year ARI inundation extents for the current (2010) Climate Condition on the
post-developed layouts are shown in Figures D.4 and D.5. The 2 panels in these figures show the
maximum water depth (upper panel) and fiood hazard (lower panei). In the 100 year AR| event
(Figure D.4) there is no impact to the site, whilst the 500 year ARI event (Figure D.5) results in minor
inundation (<0.20m) in the southeast corner of the site.

Modelled 100 and 500 year ARI inundation extents for the 2110 climate condition are shown in
Figures D.6 and D.7. The inundation associated with the 100 and 500 year ARI events (with 0.9m,
2110 sea level rise) is significantly higher than the 2010 developed scenario, however the storm tide
level does not impact the individual lots south of McGregor Street or the lots north of the Teistra site.
It is noted that these model results indicate access to and from the site from McGregor Street and
Cooke Point Drive in the 2110 100 year ARI event is limited, whilst in the 2110 500 year ARI event
site access would not be possible.

The nature of the storm tide flooding is not characterised by high velocities so the risk of debris and
fast moving water causing damage to car parking structures is an acceptable risk. The duration of the
peak of the design storm tide event is relatively short, meaning that residents in the elevated
dwellings will not be isolated for prolonged periods. Due to the long warni ng time associated with
design storm tide events (ie up to 48 hours), parking areas located below the design flood level are
deemed an acceptable risk as vehicles can be moved to higher ground in extreme events. Parking
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areas set at the 20 year AR level at the site are deemed acceptable since vehicles can be relocated
to nearby higher ground on Sutherland Street and elsewhere nearby in high risk events.

A post developed scenario investigating the removal of the Spinifex Hill Water Treatment Plant in the
inundation cases assessed for the 2110 climate condition showed there was minimal change to the
inundation impacts across the Biaxland site.

3.4.2 Groundwater

A search of DoW's WIN database found a number of bores located in the Spinifex Hill Development
Area. However, the data is limited and the most recent monitoring period was conducted
approximately 30 years ago. In addition, no groundwater monitoring has been conducted within the
area by the TPH (Pers. Comm. Butler Henderson, TPH, 25/5/2011).

The geotechnical investigation provided comment on the groundwater levels encountered during
cone penetration tests and test pits carried out on 13th - 16th of April 2011. This corresponds to the
end of the wet season and is anticipated to provide a good estimate of the maximum groundwater
level. Groundwater was only encountered at seven of the 24 test locations, though four of these were
observed to be seepage (Douglas Partners 2011). The three test locations that were most likely to
have encountered the permanent groundwater level found groundwater at 2.1mBGS to 2.5mBGS,
corresponding to groundwater levels of between 1.9mAHD and 2.8mAHD (Douglas Partners 2011).

Douglas Partners (2011) recommended that monitoring wells be installed during other pre-
development investigations to determine maximum groundwater ievels and seasonal fluctuations. The
DoW has also suggested that pre-development groundwater level monitoring is necessary prior to
construction works if low flow events are to be retained within underground storage structures (Fers.
Comm. Peter Kata, DoW, 21/7/2011). Further information regarding proposed monitoring works is
given in Section 8.

3.5 Environmental Assets

351 Floraand Fauna

The study area has been cleared of all native vegetation and is characterised by grasses and low
lying shrubs. The few trees located within the study area are associated with the Testra exchange
building. It is not anticipated that significant native fauna species inhabit the study area due to the lack
of significant native habitat and the development's location within an urban area.

3.6 Summary of Existing Environment

in summary, the environmental investigations conducted to date indicate that:

»  The study area has been utilised for telecommunications purposes.

» The natural surface height ranges from 11.5mAHD in the north to 3.5mAHD in the south. The
gradient at the northern boundary is approximately 10%, whereas the rest of the study area is
approximately 2%.

« The dominant soil types are sand or clayey sand/sandy. These clays were found to have a high
shrink/swell potential.

« The study area is defined as having “moderate to low risk” of ASS occurring within the first 3m
pelow ground surface. However, neither the screening nor laboratory tests conducted for ASS
assessment indicated occurrence of potential or actual ASS in the samples tested.
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Runoff from the study area is directed by overland flow towards the south-west and conveyed

along the western and southern boundaries of the Spinifex Hill Water Treatment Plant prior to

discharging under Cooke Point Drive (through a culvert) into Pretty Pool.

= Under present (2010) pre-development conditions the study area is not inundated in the 100 year
ARI event, but would be inundated in the 100 year and 500 year AR| events for the 2110 planning
period.

« No historical groundwater monitoring has been conducted at the study area. During the
geotechnical investigation, three test pits were most likely to have encountered the permanent
groundwater level. These have a groundwater level of between 1.9mAHD and 2.8mAHD.

= The study area has been cleared of all native vegetation.
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4 Design Criteria and Objectives

4.1 Total Water Cycle Management

Total water cycle management recognises the finite limit to a region's water resources, and the inter-
relationships between the uses of water and its role in the natural environment. The State Water Plan
(DoW 2007) endorses the promotion of total water cycle management and application of Water
Sensitive Urban Design (WSUD) principles to provide improvement in the management of stormwater,
and to increase the efficient use of other existing water supplies. Total water cycle management
addresses not only physical and environmental aspects of water resources use and planning, but also
integrates other social and economic concems. Stormwater management design objectives should
therefore seek to deliver better outcomes in terms of:

« Non-potable and potable water consumption.
« Stormwater quality management.
» Flood mitigation.

The overall objective for preparing a total water cycle management plan for the proposed residential
development is to mitigate flooding, minimise sediment transport and maintain an appropriate water
balance. This objective is central to the Blaxiand LWMS.

4.2 Water Conservation

The overall aim of total water cycle management includes the sustainable consumption of potable
water and consideration of all water sources. Therefore the use of potable water within the
development will be minimised wherever possible. The design criteria for water conservation are.

+ Ensure efficient use of all water resources in newly developing urban form.

. Minimise the net use of water within households to meet the consumption target of
100kL/person/year (Government of Western Australia 2007).

s Minimise water requirements for the landscaped areas.

4.3 Stormwater Management

The overall guiding document for the development of stormwater management strategies is the
Stormwater Management Manual of Western Australia (Dow 2007). Of equal importance for this
development is the State Planning Policy No 2.6: State Coastal Planning (WAPC 2003), which
provides guidance to protection of the development from coastal processes.

431 Stormwater Quality

Water treatment systems and WSUD structures must be designed in accordance with the Stormwater
Management Manual of Western Australia (DoW 2007) and Australian Runoff Quality (Engineers
Australia 2006). Betler Urban Water Management (WAPC 2008) advocates a water quality
management principle where existing surface and groundwater quality be maintained at 2 minimum,
and preferably improved prior to discharge from the development area. Through consideration of
these guidelines, the primary objective for the Blaxland development is to avoid further deterioration
of water quality within receiving water bodies.

The key design criteria that will be adopted to maintain stormwater quality include:
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Treat runoff prior to discharge by detaining low flow evenis. The first 15mm of rainfall shouid be
retained (this is equivalent to the 1 year 20 minute ARI storm event) (Pers. Comm. Peter Kata,
DoW, 19/7/2011).

= Apply appropriate structural and non-structural measures to minimise the transportation of
sediments off-site and reduce applied nutrient loads.

4.3.2 Stormwater Quantity

Stormwater retention and detention structures must be designed in accordance with the Stormwater
Management Manual of Westem Australia (DoW 2007) and Australian Rainfall and Runoff (AR&R)
(Engineers Australia 1997). Better Urban Water Management (WAPC 2008) advocates a water
quantity management principle where pre-development peak flows are maintained in the post-
development environment. This principle has not been adopted for this study as detention of
stormwater from the large rainfall events experienced in Port Hedland is impractical (Pers. Comm.
Peter Kata, DoW, 1/6/2011).

Developments along the West Australian coast are required to consider the influence of coastal
processes in accordance with the State Planning Policy No 2.6: State Coastal Planning (WAPC
2003). It provides guidance to determine the appropriate coastal processes setback distance for the
development, taking into account the areas potentially inundated by storm surge. This guidance has
been utilised to determine the storm surge level (Section 3.4.1.2) and design criteria for the
development.

The key design criteria that will be adopted to manage stormwater quantity include:

= Soil at base of soakwells to be replaced with graded gravel if infittration at source is practical.

« Habitable floor levels to have a clearance of 300mm from the crest of the road reserve.

= Habitable floor levels to be above the 100 year combined flood and storm surge level for the 2110
scenario (i.e. 5.9mAHD) with an additional 500mm freeboard.

« Convey catchment runoff from the the 5 year ARI storm event within roadside drainage.

«  Convey catchment runoff from the 100 year ARI storm event within the road reserve and overland
flow paths.

= Flooding of Cooke Point Drive due to discharges from the development should be avoided.

4.4 Groundwater Management

The general philosophy for managing groundwater is to minimise changes to the existing system and
it is recommended that the Maximum Groundwater Level (MGL) be utilised as the benchmark. The
MGL is determined through pre-development groundwater monitoring, which was initially mentioned
in Section 3.4.2 and is detailed further in Section 8.

The key design criteria that will be adopted to manage groundwater include:

» Lot levels to have a clearance of 1.2m above the MGL.
» Detention structures to have a clearance of 0.3m above the MGL.
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5 Water Conservation Strategy

A residential development will use water within lots (for external and internal uses) and landscaped
areas. The total water consumption can be reduced through the water conservation measures
discussed in the following sections. The conservation strategy has been designed to meet the
objectives and criteria stated in Section 4.2.

5.1 Development Scale Water Conservation Measures

5.1.1 Landscaping

Landscaping design and management measures that can be implemented to achieve the design
criteria stated in Section 4.2 are:

. A minimal proportion of the POS areas will be turfed to reduce the annual irrigation demand. The
selected turf species will require minimal water and fertiliser.

. POS will be vegetated within local native species to enhance the environmental vaiues of the
area.

. Allroadside swales are to be revegetated with local planting or minimal lawn where appropriate.

5.1.2 Irrigation

There are a number of irrigation management measures that can be implemented to achieve the
design criteria stated in Section 4.2

. The imigation system shall be designed and installed according to the best water efficient
practices. Subterranean drip systems are recommended for garden beds.

s Management of irrigation practices to minimise losses to evaporation (e.g. volume applied is not
excessive, timed irrigation to avoid wastage, metered system to monitor for leaks, emitters
disperse coarse droplets or are subterranean).

Conservation of potable water through fit-for-purpose use is encouraged so that water is not wasted.
The term fit-for-purpose describes the use of water that is of a quality suitable for the required use of
the water. Therefore, the imrigation of landscaped areas can be achieved through the use of
groundwater from the Pilbara - Alluvial aquifer within the Pilbara Groundwater Area and Ashburton
Subarea.

It was assumed that 7,500kL/ha/annum will be required for irrigation of POS areas. However, this rate
applies to turfed areas and would decrease to approximately 1,000kL/ha/annum for native garden
beds. Therefore, a maximum of 12,705kL/annum wili be required to irrigate the 1.7ha POS areas,
assuming it was all lawn, which is currently available within this unconfined aquifer (Pers. Comm,
Chris Parker, DoW, 25/7/2011).

At this stage it is not proposed that POS areas be imigated with groundwater until the salinity of the
groundwater is determined through pre-development monitoring (Section 8). Saline groundwater can
be utilised for irrigation depending on the salinity and as long as the appropriate species are utilised
(e.g. Papspalum vaginatum). The detailed landscape plan will be required to determine whether
groundwater irrigation would occur and which species would be utilised.
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5.2 Lot Scale Water Conservation Measures

5.2.1 Woater Efficient Appliances

Significant reductions in in-house water uses can be achieved with the use of water efficient
appliances. Table 1 gives an example of the water uses of typical appliances versus water efficient
appliances. These water use rates have been used in the water balance investigation.

Table 1: Water Efficient Appliances

Water Consumption (kLiyear)

Appliance I Stanﬁaﬁavic& Water Efﬁﬂ?ﬂ:‘lt I}evi;
Toilet 12 Lflush 4 LKlush
Washing Machine 130 Liwash 40 Liwash
Shower Head 15 - 25L/minute 6 - 7L/minute
Taps 15 - 18L/minute 5 - 6L/minute

The water conservation strategy proposes that all dweliings use water efficient appliances. Water
efficient shower heads and tap fittings are already mandated as part of the Building Code of Australia
(ABCB 2011). However, uptake of the other devices can be encouraged by state and local
government rebates, as well as through education from the developers.

5.2.2 Water Efficient Gardens

Studies by the Water Corporation (Water Corporation 2003) have found that for a typical dwelling,
56% of water consumed by the lot is used on gardens. Therefore, reductions in water irrigation by
employing water efficient garden measures can significantly reduce the total water usage of the lot.
The following water efficiency measures should be used on lot gardens:

s Installing an irrigation system that was designed and installed according to best water efficient
practices. The controller must be able to irrigate different zones with different irrigation rates.
Emitters must disperse coarse drops or be subterranean.

» Gardens should include large permeable areas such as lawn, gravel, dry creek bed features or
swales.

= Limiting the amount of turfed area within the design and consider the use of muich or gravel as
alternatives.

= Garden beds to be mulched to 75mm with a product certified to Australian Standard AS4454,

« Itis strongly encouraged that gardens be planted with local plant species.

5.3 Water Balance

A potable water balance was conducted to determine the effectiveness of the water conservation
strategy when compared to a standard development without any water conservation measures. Thus
the strategies presented in the water balance are:

»  Option 1 - Business as Usual (BAU).

= Option 2 - Water Efficient Appliances and Water Efficient Gardens (WEA and WEG).

= Option 3 - Water Efficient Appliances, Water Efficient Gardens and Groundwater irrigation for
POS areas (WEA, WEG, GW).

The water balance analysis has been based on the rates and caiculation methodology presented in
the Water Corporation Spreadsheet AltWaterSupply Water Use Modelxis. This spreadsheet has
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been adapied to model the effects of using water efficient appiiances and gardens within each lot.
Rainfall data was sourced from the Bureau of Meteorology for the Port Hedland Airport and household
sizes were sourced from the Australian Bureau of Statistics (BoM 2011; ABS 2011). Modelling
assumptions regarding land use areas have been described in Appendix D. The assumed area of
lawn and irrigation rates were provided in Section §.1.2. The potable water consumption for the
development is presented in Table 2.

The results of the water balance indicate that, on average, a dwelling within the development using
WEAs and WEGS, as is proposed, wilt achieve the target of using less than 100kL/person/year given
in Section 4.2. It will be the developers' responsibility to inform the lot owners through educational
material, at time of sale, about water efficient practices in order to reduce their consumption.

Table 2: Total Potable Water Consumption

Water Balance | X Option 2 - WEA Option 3 - WEA,
“ Option Gptipnd SEA and WEG* WEG* and GW

In-house
Consumption 82.0 39.0 39.0
(ML/year)

Ex-house
Consumption 127 8.3 8.3
{ML/year)

Water Required
per Capita 956 47.7 47.7
{ki/personfyear)

POS
Consumption 12.7 127 0
Development (MLiyear)

Scale Total Water
Required 107.4 600 47.3
{ML/year)

Household
Scale

“Not all lots are proposed to have gardens. WEGs have only been applied to those lots that do.
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6 Stormwater Management Strategy

Surface water runoff will be managed on a development scale. The principles behind the stormwater
management strategy are to mitigate flooding and minimise sediment transport by discharging large
flows offsite and detaining low flows onsite. Other strategies to minimise sediment transport are also
discussed in the following sections. The drainage system has been designed to achieve the
objectives and criteria stated in Section 4.3.

6.1 Drainage Strategy

The Masterplan (Appendix A) was segmented into four proposed hydrological catchments for the
post-development environment. Overall, the drainage strategy proposed for this development is to
retain a volume equivalent to the first 15mm of rainfall that falls on the development and discharge
runoff from the development along existing drainage flow paths (Figure 4). The use of existing flow
paths through unallocated crown land, which does not disturb surrounding landholders, is a strategy
recommended by the DoW. The drainage strategy for each catchment is detailed below. The
catchment boundaries and drainage strategy for the study area is shown in Figure 5.

6.1.1 Catchments 1 and 2

Runoff from lots and roads within Catchment 1 and 2 will be directed towards underground storage
located at the downstream end of either catchment. Runoff will enter these systems via roadside
grates and a localised pipe network. Silt traps and drop structures are to be installed beneath the
grate system to capture transported sediment. The silt traps will therefore be routinely maintained by
removing sediment captured by the system. The silt traps wilt ensure the capacity of the underground
storage units are maintained for the life of the system. It is proposed the underground storage units be
located beneath verges, parkland or amenity areas to minimise the loads that each unit would need to
he designed for.

These systems are not proposed to retain stormwater runoff from large rainfall events, but will be
designed to retain a certain volume. The volume required to be stored by these systems is provided in
Section 6.3. The detailed design of an underground storage system that provides the required
volume will be described within future Urban Water Management Plans (UWMPs), as is discussed in
Section 8. However, an example system, from one of many suppliers, is provided in Appendix C,

Once the underground storage capacity has been exceeded, runoff from Catchment 1 will enter
Catchment 3 (and ultimately McGregor Street) and runoff from Catchment 2 will discharge onto Clark
Street. A roadside swale will be constructed along Clark Street to direct runoff from the development
towards the western boundary of the Spinifex Hill Water Treatment Plant. This will ensure the
maintenance of existing flow paths (shown in Figure 4).

6.1.2 Catchment 3

Runoff from lots and roads within Catchment 3 flow towards McGregor Street in a sheet flow manner.
Roadside swales along McGregor Street will direct flows west towards the intersection of McGregor
Street, Clark Street and Tindale Street. The roadside swale will be sized to convey runoff from the 5
year ARI storm event with appropriately sized culverts to be constructed undermneath road crossings.
This will ensure the roads are trafficable during the 5 year event and adhere to the design criteria in
Section 4.3.2. Runoff within the roadside swale will be directed towards the western boundary of the
Spinifex Hill Water Treatment Plant and along existing flow paths (Figure 4).
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6.1.32 Catchment4

Runoff from lots and roads within Catchment 4 will be directed west towards Tindale Street. Similarly
to Catchments 1 and 2, underground storage will be located at the downstream end of the catchment.
This storage is proposed to be located underneath the road reserve and consequently, the design of
this underground storage will be required to consider loads from traffic.

This system is not proposed to retain stormwater runoff from large rainfall events, but will be designed
to retain a specified volume (see Section 6.3). Once the storage capacity has been exceeded, runoff
from Catchment 4 will discharge onto Tindale Street via a drop structure. This drop structure will
minimise the erosion and transport of sediment at this location, which will have a relatively steep
slope. The roadside swale along Tindale Street will direct runoff towards the western boundary of the
Spinifex Hill Water Treatment Plant to ensure the existing flow paths are maintained (shown in Figure
4).

6.2 Stormwater Quality Management

Management of erosion and sediment transport within this development must occur at all levels of
planning from pre-construction until handover of the POS areas to the TPH. Strategies that will be
adopted to minimise erosion and control sediment transport prior to and during construction include:

« Ground disturbance activities will be avoided during intense rainfall events.

, Sediment control devices will be installed prior to construction and may include straw bale
barriers, fibre rolls or silt fences.

« Temporary offline sedimentation basins could be utilised to collect fine sediments in the event that
drainage from the stage being developed cannot follow the drainage strategy described above
(i.e. prior to constructin of roadside swales).

= Revegetation will occur as soon as possible.

in order to refine the strategies that should be utilised at this development, it is recommended that an
Erosion and Sediment Control Program be developed for the development as a whole and referenced
within future UWMP documents. The Erosion and Sediment Control Program is to be endorsed and
regulated by the TPH.

Long-term stormwater quality management within this development will occur within silt traps and
roadside swales. The proposed silt traps were discussed in Section 6.1.1. Swales are to be
revegetated with local plant species or lawn to assist with nutrient stripping and sediment control.
Swales will include erosion and sediment control features such as check dams, rock armour baffled
drop structures in guliies and catch pits. For example, as was mentioned in Section 6.1.3, a drop
structure will be utilised to discharge runoff from the development into the swale to minimise potential
erosion and sediment transport from the slope.

These strategies meet the design criteria given in Section 4.3.1.
6.3 Post-development Modelling

In order to demonstrate the performance of the proposed drainage strategy, hydrological modelling of
the post-development environment has been undertaken. An XPSWMM hydrological model was set
up to characterise the hydrological behaviour of the post-development environment. The four post-
development hydrological catchments are shown in Figure 5. Modelling parameters and assumptions
are given in Appendix D.
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6.3.1 Runoif Retention

The design criterion for stormwater management approved by the DoW is fo retain the first 15mm of
rainfall on the development (Section 4.3.1). The volumes required to be retained for the study area is
estimated by the model as teh difference between the total rainfall volume falling on each catchment
minus the catchment infiltration volume. Based on the infiltration loss parameters chosen for the
development, Table 3 details the volumes required to be retained for the study area.

Table 3: Connected Impervious Area and Storage Volume Requirements

Storage Volume Requirement

Catchment Connected Impervicus Area (ha) (i
1 2109 295

2 0.909 127

3 1.834 257

4 1.815 254
Total 6.668 934

The total volume required to be stored within underground storage units across the development is
934m’. This could be accomplished by a number of systems, such as the Humes StormTrap® system
detailed in Appendix C and D. The example system provides 951m® or storage, which is greater than
the volume equivalent to the first 15mm of rainfall. Therefore, the drainage design proposed within
this LWMS can meet the design criteria given in Section 4.3.1.

6.3.2 Conveyance of 5 year Event

The peak flows discharging from the catchments onto the existing road reserves for the critical
duration for the 5 year ARI storm event, modelled as 60min, are outlined in Table 4.

Table 4: Post-Development 5 year Peak Flow Rates
Catchment

Peak Flows (m’is)

143 1.644

2 0401

4 0.790

Existing road reserve 0.844
Total 1.770

Based on the peak flows, nominal roadside swale dimensions required to convey flows, from
Catchments 1 and 3, along McGregor Street , and to convey flows from Catchment 2, along Clark
Street, , are detailed in Table 5.

Table 5: Indicative Roadside Swale Designs

Cross-
Manning's n Side Slope Depthi(m) section Area
(m’)
McGregor Street 0.030 0.015 1.4 0.75 1.09
Clark Street 0.005 0.015 145 0.30 0.20
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The ocean inundation modeiling shows that Cooke Point Drive will not be overtopped in the 5 year
ARI storm event. Given the culverts underneath Cooke Point Drive have one way gates on them, the
flooding from ocean inundation will only occur from overtopping of Cooke Point Drive. By providing
roadside swales consistent with the dimensions detailed above, McGregor Street and Clark Street will
remain passable in the 5 year ARI storm event, ensuring that the development is accessible.

6.3.3 Downstream Discharge Flows

The drainage strategy specifies that runoff from the development will follow the existing flow paths
and discharge undemeath Cook Point Drive via the existing culvert (Figure 4). The pre-development
catchments were modelled to determine the peak flows and water depths at the culvert in the 100
year ARI storm event. The Cooke Point Drive cuiverts consist of two 0.825mm circular culverts with
one way flood gates on the downstream end (see Plate 1). The elevation of Cooke Point Drive is
4.5mAHD. The land use types and areas for the pre-development catchments are provided in
Appendix D. These iand use types and catchments are based on the work undertaken for the Port
Hedland Coastal Vuinerability Study (Cardno in prep.).

-

Plate 1: Cooke Point Drive Culverts

Peak flows through these culverts for the 100 year ARI were found to occur in the 1440min duration
event. The peak flows and maximum water depths for the pre- and post-development scenarios are
shown in Table 6.

Table 6: 100 year Peak Flow Rates and Water Depths at Cooke Point Drive Culvert

Land Use Scenario Peak Flows [m/s) Water Depth (m)
Pre-development 3.48 1.94
Post-development 347 1.93

With the retention of the first 15mm of rainfall on the development site, and the fact that the flows
through the Cooke Point Drive culverts are generated from a much larger catchment, the post-
development peak flows and water depths do not differ from those calculated in the pre-development
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scenario. The iotal rainfail in the 100 year 1440min storm event is 397mm based on the Intensity
Frequency Duration (IFD) curve for the Port Hedland area (see Appendix D).

The area upstream of Cooke Point Drive will be inundated by the flooding, draining slowly as flows
are discharged through the culverts. The model has incorporated the floodplain area to ensure the
water depth at the culvert is accurately modelled in the 1D hydrology XPSWMM model. This
modelling does not include the storm surge inundation for the 100 year ARI event as the purpose of
this section was to determine if Cooke Point Drive is passable in the 100 year event based on the
land based flooding. The design of the development therefore ensures the flooding of Cooke Point
Drive does not occur from the runoff in the 100 year ARI storm event and hence meets the design
criterion given in Section 4.3.2.

LJ15028-ASC110037.30-FINAL.Docx August 2011
L™ cardno 18



Lot 4 & Lot 20 Clark Street, & Lot 5474 Thompson St, Port Hedland — Local Water Management
Strategy

Frapaned fof

7 Groundwater Management Strategy

Groundwater underlying the development is expected to range from 1.9mAHD to 2.8mAHD (Douglas
Partners 2011). However, this wili be refined following completion of the proposed pre-development
monitoring program (Section 8). The groundwater management design criteria given in Section 4.4
specified that the underground storage structures are to be installed with a minimum clearance of
0.3m above the MGL. Therefore, it is recommended that the final design of these underground
storages be shallow (e.g. 1.5m depth system) instead of utilising the deeper option (e.g. 3m depth
system). Utilising a shallow system option will ensure a suitable clearance to the MGL is achieved.

The Masterplan given in Appendix A will achieve a 1.2m separation to lots. Firstly, depth to
groundwater was found to range from 2.1mBGS to 2.8mAHD (Douglas Partners 2011). Secondly, the
recommended habitable floor level of 5.9mAHD (plus 500mm freeboard) is being met through a
combination of fill and appropriate building design. For example, three storey walk-ups with undercroft
parking below the 5.9 mAHD level can be utiised where only the top two levels are considered
habitable. Clearance to the MGL will be confirmed in the UWMP once the monitoring program is
complete.
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8 Monitoring

8.1 Pre-development Monitoring

Pre-development monitoring will be undertaken at the study area to define the MGL and groundwater
salinity if the underground storage strategy is utilised. A twelve month pre-development monitoring
program will be undertaken at the study area prior to construction works.

The program will be scheduled to ensure that the annual groundwater peak is captured and is
anticipated to occur during the wet season. Four groundwater bores will be installed within the study
area and groundwater levels will be monitored on a monthly basis. The proposed location of these
bores is shown in Figure 6.

A full suite of groundwater quality parameters (i.e. in sity physio-chemical parameters, nutrient
species, dissolved metals, hydrocarbons and pesticides) will be sampled on one occasion to
characterise the groundwater quality and determine whether the salinity of the groundwater is suitable
for irrigation.

In the event that underground storage strategy given in Section 6.1 is not utilised to meet the design
criteria presented within this LWMS and above ground storage is proposed, a pre-development
monitoring program would not be necessary.

8.2 Post-development Monitoring

It is proposed that the overall condition of landscaped areas be monitored on a bi-annual basis from
completion of the civil and landscaping works. Condition monitoring wili continue for a period of two
years to ensure that the high amenity value of the development is maintained prior to handover of the
POS areas to the TPH. A visual assessment will be undertaken to monitor POS condition to ascertain
that the maintenance activities specified within future UWMPs achieve the objectives of the
Management and Maintenance Plan. An example rapid visual assessment sheet is given in
Appendix F. The parameters that will be monitored and their remedial actions that will be
implemented if required are to be detailed in the UWMP.

It is not proposed to conduct a post-development hydrological monitoring program. Given that there
are no surface water features or above ground infiltration basins within the study area, it will not be
possible to provide a comparison of pre-development and post-development surface water or
groundwater quality. Should an alternate drainage strategy be promoted which results in the retention
of stormwater above ground (as indicated in Section 0), a post-development groundwater level
monitoring program will be undertaken to determine the potential for groundwater level rise through
the imported fill. This is consistent with the direction provided by the Dow (Pers. Comm. Peter Kata,
DoW, 1/6/2011).

However, a new drainage strategy (e.g. with above ground storage) will require modification of the
proposed post-development monitoring program. Post-development groundwater monitoring would be
required to monitor groundwater level rise through the imported sand fil (Pers. Comm. Peter Kata,
DoW, 17/7/2011). This is to ensure that any basins maintain an adequate clearance to groundwater.
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9 Requirements for the Urban Water Management Plan

The requirement to undertake preparation of more detailed water management plans to support
subdivision is generally imposed as a condition of subdivision. The development of the UWMP should
follow the guidance provided in the Urban Water Management Plans: Guidelines for Preparing Plans
and for Complying with Subdivision Conditions (DoW 2008).

While strategies have been provided within this LWMS that address planning for water management
within the study area, it is a logical progression that future subdivision designs and the supportive
UWMP will clarify details not provided within the LWMS. The main areas that will require further
clarification within future UWMPs are detailed in the following sections and include:

» Maximum Groundwater Level.

« Final earthwork and habitable floor levels.

« Detailed drainage design.

= Modelling of the local drainage.

» implementation of water conservations strategies.

s Non-structural water quality improvement measures.
« Management and maintenance requirements.

» Construction period management strategies.

+ Monitoring and evaluation program.

9.1 Maximum Groundwater Level

If underground storage is proposed, the pre-development monitoring program described within
Section 8 will be completed prior to construction and the results of this monitoring will be documented
within future UWMPs. The MGLs across the study area will also be determined and included.
However, pre-development monitoring is not required if fil meets the requirements detailed in Section
4.3.2 and above ground storage structures are utilised to retain the firm 15mm of rainfall.

9.2 Final Earthwork and Habitable Floor Levels

Nomina! invert levels have been provided in the Masterplan (Appendix A). However, the final
earthwork levels, which have considered the MGLs across the study area, must be provided within
future UWMPs.

It is anticipated that iots will meet the 1.2m clearance to MGL.. It will be important to confirm that lots
with "walk-up” style houses meet this 1.2m clearance from the MGL. The "walk-up" style features
multiple stories where lower levels are below 5.9mAHD (with 500mm freeboard) and only habitable
floors are above this level.

9.3 Detailed Drainage Design

While the proposed post-development catchments have been defined based on the current nominal
invert levels and the current Masterplan, it is possible that these could undergo some change to
accommodate stakehoider feedback prior to final subdivision design.

The exact location and shape of underground storage structures and swales will still need to be
specified and presented within the future UWMPs. In order to review the final configurations, the
hydrological model that has been developed to support this LWMS may need to be refined and rerun
to update the design volumes and flows for these features. it is expected that the storages and swales
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will be designed to a level that provides detailed cross-sections, sizes of storage areas, culvert sizes,
inverts etc. The ultimate aim of revising the hydrological model will be to confirm that the final detaiied
drainage design meets the design criteria and drainage strategy presented in this LWMS.

9.4 Modelling of Local Drainage

It is acknowledged that the drainage strategies documented in this LWMS are based upon broad
assumptions and data. These assumptions are considered adequate for development of the proposed
drainage design and of an appropriate level of detail. However, verification of proposed subdivision
drainage designs within the Masterplan should be undertaken by modelling the detailed drainage
design. Such modelling will allow verification that development undertaken within the study area is
consistent with this LWMS.

9.5 Water Conservation Strategies

A number of potential measures to conserve water have been presented in this LWMS. This LWMS
proposed the implementation of Option 2 (i.e. WEAs and WEGS) as is it assumed that the
groundwater quality is not suitable for irrigation and hence Option 3 is not viable. However, proposed
pre-development groundwater monitoring (Section 8) may find that the salinity of groundwater
underlying the study area is suitable for irrigation purposes. If this is the case, it is recommended that
Option 3 be implemented within the study area. This should be documented within the UWMP, The
manner in which the developer intends to promote water conservation measures discussed in this
LWMS to future lot owners should also be discussed.

9.6 Non-structural Measures

Guidance for the development and implementation of non-structural water quality improvement
measures is provided within the Stormwater Management Manual for Western Australia (DoW 2007).
Some measures will be more appropriately implemented at a local government level, such as street
sweeping, however many can be implemented relatively easily within the design and maintenance of
the development and landscaped areas. These measures are expected to be detailed within future
UWMPs.

9.7 Management and Maintenance

The management measures to be implemented address surface water quality, such as the use of
vegetation in swales, will require ongoing maintenance. It is therefore expected that the future
UWMPs will provide detailed management and maintenance plans that will set out maintenance
actions (e.g. weeding and removal of trapped sediment), timing (i.e. how often it will occur), locations
(i.e. exactly where it will occur) and responsibilities (i.e. who will be responsible for carrying out the
actions). Given that approval from the TPH and DoW will be sought for the proposed measures, it is
anticipated that consultation with these agencies will be undertaken and referral to guiding policies
and documents will be made.

9.8 Construction Period Management Strategy
It is anticipated that the construction stage will require some management of various aspects {e.g.
sediment, dust, surface runoff, noise, traffic etc). In particular, sediment transport and dust generation

must be minimised during construction works.

Measures to control dust generation during construction may inciude:
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. Not undertaking earthworks during dry, windy conditions.

. Water down cleared areas will occur as necessary during dry dusty periods.

« Covering materials during construction to reduce dust emissions.

Measures to prevent erosion and minimise sediment transport during construction must be
documented within an Erosion and Sediment Control Program which is to be endorsed and regulated
by the TPH and can include a number of measures stated in Section 6.2.

9.9 Monitoring and Evaluation Program

It will be necessary to confirm that the landscaped areas are in a satisfactory condition at handover to
the TPH. A monitoring program should be developed to provide this information, and should include
details of the objectives of the monitoring program, relevant issues and information, proposed
methodology, monitoring frequency and reporting obligations. The post-development monitoring
program outlined in Section 8.2 will be further detailed at the UWMP stage.
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10 implementation

The LWMS is a key supportive document for the Masterplan. The development of the LWMS has
been undertaken with the intention of providing a structure within which subsequent development can
occur. It is also intended to provide overall guidance to the general stormwater management
principles for the area and to guide the development of any future UWMP.

10.1 Roles and Responsibility

The LWMS provides a framework that the proponents can utilise to assist in establishing stormwater
management methods that have been based upon site-specific investigations and are consistent with
relevant state and TPH policies. The responsibility for working within the framework established within
the LWMS rests with the proponents, although it is anticipated that future UWMP documents {where
required) will be developed in consultation with the TPH and DoW and in consideration of other
relevant policies and documents.

It will be the responsibility of the developer to prepare detailed subdivision designs supported by an
UWMP and Erosion and Sediment Control Program at the appropriate time {i.e. at subdivision stage).
it is also the responsibility of the developer to demonstrate that the proposed subdivision designs,
UWMP and Erosion and Sediment Control Program not only comply with the objectives and
management approaches provided in the LWMS, but that they are also consistent with the stormwater
management strategy given in this LWMS.

10.2 Funding

The study area constitutes three landholdings and three different proponents. It is the responsibility of
each proponent to provide funding for the strategies located within their landholding. However, the
management strategies outlined in the LWMS that are located beyond either tandholding will be borne
by the proponents on a pro rata basis.

10.3 Review

The next stage of water management is anticipated to be lot planning through subdivision,
Subdivision approvals should be supported by an UWMP. The UWMP is largely an extension of the
LWMS, as it should provide detail to the design proposed in this LWMS.

It is recognised that certain elements (e.g. non-structural controls) of the LWMS will not be finalised
until subdivision stage, and that there is little to no statutory control that can be applied to ensure the
implementation of remaining measures. While the remaining measures are unlikely to be enforced at
this stage, their implementation could be encouraged by the TPH through policy (or modification of
these where necessary) or awareness programs.

As was stated in Section 0, Blaxland Property would be required to resubmit an updated LWMS in
the uniikely event that the underground storage strategy is not implemented. The updated LWMS
would need to meet the design criteria specified in this document (Section 4) and the new drainage
strategy would need to provide enough storage to retain the volumes specified in Table 3.
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Figure 1: Locality Plan

Figure 2: Study Area Boundary & Topography
Figure 3: Acid Sulfate Soil Risk Mapping
Figure 4: Existing Drainage Characteristics

Figure 5: Drainage Strategy

Figure 6: Proposed Pre-development Monitoring Locations
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iLui 4 Clark Street Development Plan

repared for Blaxland Property Pty Ltd

Land Water Management Strategy (LWMS) - Appendices

PLEASE NOTE: Several of the below appendices are duplicated in this Development Plan

report. Full copies of the LWMS (and all of its appendices) will be forwarded to Council
under separate cover, These appendices include:

AppendixA Masterplan

AppendixB  Geotechnical Investigation
AppendixC  Humes Storm Trap Design
AppendixD Modelling Methodology & Results

AppendixE Communications with DoW

AppendixF  Rapid Visual Assessment Sheet

hpf MacroPlan Australia
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Appendix 4 — Traffic Report
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PROPOSED REZONING
LOT 4 CLARK STREET,
PORT HEDLAND

TRAFFIC REPORT - REVISED



Proposed Rezoning

Lot 4 Clark Street
Port Hedland

Traffic Report
Revised

Prepared for: Prepared by:

Blaxland Pty Ltd TRANSCORE PTY LTD
61 York Street, Subiaco WA 6008
P.O. Box 42, Subiaco WA 6904

July 2011 Telephone (08) 9382 4199
Facsimile  (08) 9382 4177
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