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element.

Executive Summary

This structure plan has been prepared for the ‘Athol Street’ future urban development site within the East
End of Port Hedland. The site comprises various Crown Land allotments (totalling approximately 48.89
hectares) with management under the Town of Port Hedland, Water Corporation or is unallocated Crown
Land. The structure plan is intended to guide the future use, subdivision and development of land within the
site area.

There is an emerging need to ensure an adequate supply of housing in Port Hedland, triggered by
anticipated population growth and the need to reduce residential land use in West End, due to concerns over
dust and public health. The local planning framework has identified Port Hedland’s East End as a suitable
area to accommodate future population growth and the potential relocation of residential use from West End.
The Athol Street site is one of the identified areas for potential future residential development.

Previous structure planning was undertaken and considered for the Athol Street site in 2014 - 2015, however
at the time, this was determined as being premature. The Town of Port Hedland had not completed a Coastal
Hazard Risk Mapping and Adaption Plan (CHRMAP) to address the policy measures in State Planning Policy
26. A CHRMAP informs the viability (including any adaptation measures) for consideration of locating future
residential areas in areas potentially subject to coastal hazard risk (i.e. flood inundation). In April 2019 the
Town had completed and adopted a CHRMAP. The CHRMAP findings indicated urban development could
be considered on the Athol Street site, subject to the provision of appropriate coastal protection works and
further planning investigations.

The Athol Street Structure Plan considers the groundwork laid by the former 2015 Athol Street Structure
Plan. Following discussions with key stakeholders and a review of the knowledge and understanding of the
site’s significance and environmental context, in the Pretty Pool Creek area, the structure plan proposes
modifications to the original 2015 structure plan. The new structure plan has sought to more appropriately
balance planning, heritage and environmental aspects.

Key considerations adopted under the proposed structure plan include:

« CHRMAP management of coastal hazard risks including provision of adequate coastal protection works;

o Appropriate residential densities, building form and height to restrict urban light spill impacts to turtle
nesting sites at Cemetery Beach and Pretty Pool Beach,

e Protection of significant cultural heritage sites (i.e. Merv’'s Lookout)
o Protection of existing street trees in Athol Street
» Appropriate land uses for a future coastal node,

» Creation of a foreshore reserve to adequately buffer the Pretty Pool Creek mangrove habitat from urban
development

e Provision of adequate public open space
o Appropriate interface of urban development with foreshore reserve
* Management of stormwater drainage, and

« Continued use of intertidal mudflats for recreation and wildlife habitat.
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The following table is a summary of the proposed structure plan.

Item

Data

Section number referenced within
the Structure Plan Report

Total area covered by the Structure Plan 41.89 hectares 122

Area of each land use proposed

« Residential 1237 hectares 52,57

« Roads 272 hectares

o Coastal Node 200 hectares

e Public Open Space and Drainage 206 hectares

o Public Purpose 131 hectares

» Coastal Protection Infrastructure 210 hectares

» Foreshore Reserve 19.33 hectares

Total estimated lot yield 232 lots 52

Estimated number of dwellings 232 single/grouped dwellings 52
70 multiple dwellings

Estimated residential density

o Per site hectare 18 dwellings per site hectare 52

Estimated Population

(average 2.8 people/household) 650 - 800 people 52

Estimated area and percentage of public

open space given over to: 57

e Local Parks
o Foreshore
e Drainage

1.23 ha (6.8% POS)
19.33 ha (No credit as POS)
0.83 ha (No credit as POS)
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Part One — Implementation

1. Structure Plan Area

The structure plan is identified as the Athol Street Structure Plan (plan reference 20-143 ST-1). This structure
plan shall apply to the land contained within the inner edge of the line denoting the structure plan boundary
on the Structure Plan Map.

2.  Operation

The date the structure plan comes into effect is the date the structure plan is approved by the Western
Australian Planning Commission as set out in the Structure Plan - Certification Page.

3. Staging

Development in the structure plan is likely to be delivered in at least two stages, due to the size of the
development, market forces, the need to source adequate fill and costs associated with fill and coastal
protection works. There are no specific triggers for staging of development, except that the initial Stage 1 will
likely commence in the eastern half of the structure plan area.

The boundary and extent for Stage 1 would likely be up to the eastern side of the central drainage corridor
near Wyndham Street. Permanent coastal protection works (i.e. rock revetment) would be constructed
interfacing with the foreshore reserve, with the extent to the determined as part of subdivision approval.

The initial Stage 1 boundary would require the build-up of temporary ‘soft edge’ (battered) coastal protection
works on its western edge behind the permanent coastal protection works. Provision of the temporary coastal
protection works would be to the satisfaction of the Town of Port Hedland. The existing pumping station

and servicing infrastructure west of the drainage corridor would remain until further staging. Contribution of
public open space will be determined at the first stage of subdivision.

Stage 2 would likely cover the remaining balance western area of the structure plan. This would include

the construction of the public open space and completion of the permanent coastal protection works edge
extending up to the wastewater pumping station. The timeframe for undertaking Stage 2 is unlikely to be
delayed for any long period of time, as the temporary ‘soft edge’ coastal protection works would require
continual on-going monitoring and maintenance by the developer, under an agreed foreshore management
plan with the Town. As soon as the next stage is ready to commence, it is envisaged it will be undertaken as
quickly as possible, so that permanent coastal protection works can be installed.

A Foreshore Management Plan would be prepared to reflect the intended staging and identify works and
responsibilities for management of the foreshore area. For the coastal node, development of this site could
occur at any time. The coastal node site is separate to the main urban development area, is less constrained
and can be developed independently. Market demand would determine the timing for development of the
coastal node. The tenure of the coastal node is to be determined by the Town of Port Hedland and state
government. This would inform whether the coastal node needs to be created on a separate title, or whether
the land is leased and managed by the Town of Port Hedland.
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4. Subdivision and Development Requirements

4.1 Land Use and Permissibility

The structure plan outlines the Zones and Reserves applicable within the structure plan area and these
will guide future subdivision and development of the land. Land use permissibility within the structure plan
area shall generally be in accordance with the corresponding Zone and/or Reserve under the Town of Port
Hedland Local Planning Scheme.

4.2  Residential Density

i) The structure plan defines the areas for low and medium density residential codes that apply to the
structure plan. Residential densities for lots are to be assigned in accordance with a Residential Code Plan
developed in consultation with the local authority approved by the Western Australian Planning Commission.

i) A Residential Code Plan is to be submitted at the time of subdivision to the Western Australian Planning
Commission following consultation with the local authority and shall indicate the R-Code applicable to each
lot within the subdivision and shall be consistent with the structure plan locational criteria herein provided.

i) Approval of the Residential Code Plan shall be undertaken at the time of the determination of the
subdivision application by the Western Australian Planning Commission. The approved Residential
Code Plan shall then form part of the structure plan and shall be used for the determination of future
development applications.

iv) Variations to the Residential Code Plan will require further approval of the Western Australian Planning
Commission, with a revised Residential Code Plan submitted generally consistent with the approved plan
of subdivision issued by the Western Australian Planning Commission. The revised Residential Code Plan
shall be consistent with the structure plan locational criteria.

V) A revised Residential Code Plan, consistent with (v) above will replace, wholly or partially, the previously
approved residential density code plan, and shall then form part of the structure plan as outlined in (iv)
above.

vi) Residential Code Plans are not required if the Western Australian Planning Commission considers that
the subdivision is for one or more of the following:
- the amalgamation of lots;
- consolidation of land for “superlot” purposes to facilitate land assembly for future development;
- the purposes for facilitating the provision of access, services or infrastructure; or

- land which by virtue of its zoning or reservation under the structure plan cannot be developed for
residential purposes.

Locational Criteria

The allocation of residential densities on the Residential Code Plan shall be in accordance with the following
criteria:

Residential Low Density
1) The R20 code applies as the base code to areas identified as Residential Low Density on the structure
plan map.

Residential Medium Density
2) The R25 code applies as the base code to areas identified as Residential Medium Density on the
structure plan map.

3) The R40 code may be applied to lots within Residential Medium Density areas (only) where there is a
desire to provide for diverse housing accommodation and the lots are within a 200m ped-shed walking
distance of public open space.

Residential High Density

4) Higher density for single, grouped and/or multiple dwellings, up to an R60 code, may be applied at the
locations specified on the structure plan map, provided no R60 development is located within areas
designated as Residential Low Density on the structure plan map.
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4.3  Public Open Space

Public open space is to be provided in accordance with the requirements of the Western Australian Planning
Commission’s Liveable Neighbourhoods framework (as amended) and generally situated as shown in the
Structure Plan Map. An updated Public Open Space Schedule is to accompany application(s) for subdivision
approval in respect of the first stage of development.

4.4  Local Development Plans

A Local Development Plan(s) is required to be prepared and implemented pursuant to the provisions of TPS
5 and the Planning & Development (Local Planning Schemes) Regulations 2015, for lots with the following
site attributes:

(i) Lots abutting public open space and/or land required for drainage infrastructure.

(i) Lots accessed via a laneway (if required).

(i) Lots to be developed for High Density Residential or multiple dwellings.

(iv) Lot/s that is part of or wholly within the Coastal Node.

(v) All lots fronting or abutting Athol Street to ensure location of garages/carports and crossovers address
the retention of existing street trees in Athol Street.

4.5  Artificial light impact on wildlife

a) Prior to subdivision and/or development approval, the developer shall prepare a detailed Artificial
Light Management Plan, in accordance with and to the specifications of the Commonwealth National
Light Pollution Guidelines for Wildlife and the Environmental Assessment Guideline for Protecting
Marine Turtles from Light Impacts (Environmental Protection Authority 2010) - or as updated. The
recommendations of the Artificial Light Management Plan shall inform subdivision design and urban
built form to mitigate light spill impacts on wildlife, including turtle nesting sites at Pretty Pool Beach and
Cemetery Beach. The plan shall be provided to all prospective purchasers.

b) All landowners within the structure plan shall comply with the recommendations of the Artificial Light
Management Plan.

¢) The maximum building height for single and/or grouped dwellings is two storeys.

d) The maximum building height for multiple dwellings is three storeys.

46 Notifications on Title

In respect of applications for the subdivision of land the Town of Port Hedland may recommend to the
Western Australian Planning Commission that a condition be imposed on the grant of subdivision approval
for a notification to be placed on the Certificate(s) of Title(s) to advise of the following:

() Land or lots deemed to be affected by a Bush Fire Hazard

(i) Building setbacks and construction standards required to achieve a Bushfire Attack Level 29 or lower in
accordance with Australian Standards (AS3959-2009): Construction of buildings in bushfire prone areas

(iii) Recommendations of the estate Mosquito Management Plan in relation to the structure plan proximity
toPretty Pool Creek, which is a known breeding area for mosquitos.

(iv) Vulnerable Coastal Area — area likely to be subject to coastal erosion and/or inundation over the next 100
years.

4.7  Coastal Planning Flooding Finished Development Level

(i) All residential and commercial development shall have a minimum finished habitable development level of
6.7m AHD.

(i) The following are to be completed prior to the Western Australian Planning Commission granting
subdivision conditional approval:
- The developer is to submit to the Commission a detailed design and modelling of the coastal
protection works to satisfy the requirements of SPP 2.6;
- The developer is to submit to the Commission a suitable Statement/s of Undertaking from both the
developer and the Town of Port Hedland, whereby these parties agree to satisfy the requirements of
SPP 2.6 Policy Measure 5.7(iii)(b), through the collaborative preparation of a Foreshore Management
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Plan, which amongst other matters, sets the specific funding arrangements for the construction and
ongoing care, control and maintenance of coastal protection works; and

- The developer is to consult with the Town of Port Hedland and Department of Planning, Lands
and Heritage and agree upon the scope and content required for the preparation of a Foreshore
Management Plan, which is to address the requirements of SPP 2.6 and of which is to form the
basis for the preparation and approval of a detailed Foreshore Management Plan as a condition of
subdivision approval.

4.8 Retention of Existing Trees — Athol Street

Prior to commencement of subdivision and/or development, the developer shall provide a feature survey
which identifies the location of existing street trees within Athol Street road reserve. The developer is to
locate any future lot boundaries and/or development so as to address the retention of existing trees in the
Athol Street road reserve, to the satisfaction of the Town of Port Hedland.

49  Wastewater pumping station odour buffers

No development of sensitive land uses are to occur within the wastewater pumping station odour buffer/s to
the satisfaction of the Town of Port Hedland.

410 Coastal Node

The objective of the coastal node is to provide for land uses which are limited to hospitality and/or tourism
uses which can take advantage of the site’s attributes and vista overlooking Pretty Pool Creek. Proposed
development is to be of high quality given the site’s strategic location and prominence in the urban and
natural landscape.

() Alocal development plan is required to be prepared and approved for the coastal node site, as a
condition of subdivision approval, or prior to the Town of Port Hedland granting development approval.

The local development plan shall address the following planning matters:
- Orientation of development
- Plot ratio and retail floor space
- Site access and location for parking
- Retention of existing street trees in Athol Street
- Access and interface with the foreshore
- Site landscaping
- Boundary setbacks
- Building height
- Building external design including materials, colours and finishes
- Bushfire management.
(i Permitted uses are restricted to the following, with all other uses being prohibited (‘'X) uses:
- Restaurant (includes café)
- Tourist Resort

- Tourism Development



5. Additional Information

To facilitate subdivision of the land, the following documentation and management plans are to be prepared,
as applicable, to the satisfaction of the relevant authority as outlined in Table 1:

Documentation

Cultural Heritage
Management Plan

Stage of development

Subdivision application stage

element.

Relevant authority

Department of Planning, Lands and
Heritage

Bushfire Management Plan

Subdivision application stage

Department of Fire and Emergency
Services

Artificial Light Management
Plan

Subdivision application stage

Department of Biodiversity, Conservation
and Attractions

Mosquito and Midge
Management Plan

Subdivision application stage

Town of Port Hedland

Marine Turtle Management
Plan

As a condition of subdivision approval

Department of Biodiversity, Conservation
and Attractions

Foreshore Management Plan

As a condition of subdivision approval

Western Australian Planning Commission

Mangrove Management Plan

As a condition of subdivision approval

Department of Biodiversity, Conservation
and Attractions

Acid Sulfate Soil
Management Plan

As a condition of subdivision approval

Town of Port Hedland

Urban Water Management
Plan

As a condition of subdivision approval

Western Australian Planning Commission

Department of Water and Environmental
Regulation.

Nutrient and Irrigation
Management Plan

As a condition of subdivision approval

Department of Water and Environmental
Regulation.

Construction Management
Plan

Prior to commencement of subdivision
or development site works

Town of Port Hedland

To provide greater clarification of the information to be provided to support later stages of subdivision and

development.

n
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1. Introduction

The Athol Street site is government owned land, comprises of various Crown Land lots. Most of the lots are
managed by the Town of Port Hedland, with one lot being managed by Water Corporation for a wastewater
pumping station and others being unallocated Crown Land. With the exception of two wastewater pumping
stations, the site is vacant land comprising of mostly coastal dune scrub/grasses and tidal flats.

The overall area of the development site is approximately 41.89 hectares and is currently zoned ‘Urban
Development’ under the Town of Port Hedland Town Planning Scheme No. 5 (TPS 5). The urban
development zone was established under TPS 5 Scheme Amendment No. 58, which was gazetted on

10 January 2014. The urban development zone establishes a broad footprint for which further planning
investigations can occur as to use of the land for urban development. In general, planning investigations are
to consider what land uses are appropriate, what areas to be set aside for open space/conservation, what
should be the future built form for development, provision of adequate coastal protection works and future
on-going management requirements for desired uses in the structure plan area.

The former Athol Street Structure Plan 2015 originally proposed the maximum use of the structure plan
footprint for urban development. This included residential lots backing onto the Pretty Pool Creek natural
area. At its Council Meeting held 27 April 2016, the Town of Port Hedland did not support the structure plan.
Similarly, at its meeting held 8 November 2016, the Western Australian Planning Commission resolved to
refuse the structure plan.

Subsequently, the Athol Street Structure Plan 2015 was not approved nor progressed. One of the primary
reasons for refusal of the structure plan related to outstanding planning issues, centred on provisions within
the State Planning Policy 2.6 ‘State Coastal Planning Policy’ - coastal and flooding hazards. These matters
have now been resolved with the adoption of the Town’s Coastal Hazard Risk Mapping and Adaptation Plan
in April 2019.

In terms of the Athol Street site potential for urban development use, the site is identified in the Town of
Port Hedland Port City Growth Strategy (and Draft Local Planning Strategy 2020) for future residential
development. Based on planning investigations, the proposed new Athol Street Structure Plan balances both
planning, heritage, coastal, community and environmental expectations.

With a planned reduction of residential use in Port Hedland’'s West-End, the East-End offers opportunities to
open up land for new residential development - the Athol Street site is one of those areas.

Image 1. The East End coastal area of Pretty Pool is unique and offers an attractive place for people to live. (Source: discoveryparks.com.au)

15
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The Athol Street Structure Plan envisages a new place for people to live, one where residents can share an
intimacy with the site’s history and natural environment. Development will overlook the historical rifle range
where World War Il Australian servicemen stationed in Port Hedland trained. Merv’s lookout will remain as a
memorial to those who were stationed in Port Hedland and served in WWII.

The tidal flats at Pretty Pool Creek are familiar to many residents. The tidal flats form part of Port Hedland'’s
unique landscape and scenery, adding to a sense of place and identity. The Athol Street development will
have a strong visual and physical connection with this iconic landscape.

The tidal flats also have significant heritage value for Aboriginal people as a place. The Athol Street Structure
Plan development will therefore have a strong sense of place and identity. It's proximity and outlook to Pretty
Pool Creek will make it an appealing place to live.

11 Project Background

Port Hedland’s growth since the 1960’s has largely been driven by the iron ore industry. Today Port Hedland
is the largest bulk export port in the world for iron ore, with an export output of 247 million tonnes during
2012 and 513 million tonnes in 2019. Future export volume is forecast by the Port Hedland Industries
Council to be 700 million tonnes by 2027. As a result of a significant increase in port operations and export
movements in the last decade, concerns have been raised as to the public health risk of iron ore dust in the
West End of Port Hedland.

The WA Department of Health undertook investigations into the issue of dust in West End and published the
report Port Hedland Air Quality Health Risk Assessment for Particulate Matter (February 2016). The report
concluded that there is sufficient evidence suggesting the possible negative effects on human health from
dust in West End. The Department recommended improved dust management, monitoring controls and land
use planning measures to reduce community exposure to dust.

In October 2018 the WA State Government adopted a whole of government approach to dealing with the
management of dust in Port Hedland. This includes a proposed Improvement Plan and Scheme (IP50) that
seeks to reduce the number of residential land use in the West End of Port Hedland.

As part of the Town of Port Hedland new Local Planning Strategy, future residential growth areas have been
identified in the east-end of Port Hedland that fall outside of IP50. The Athol Street site is one of those
identified areas for potential future residential development.

The Athol Street Structure Plan considers the former 2015 Athol Street Structure Plan and proposes
modifications to the original design. Based on discussions with key stakeholders and a review of the
knowledge and understanding of the site’s significance and environmental context in the Pretty Pool
Creek area, the proposed structure plan has sought to more appropriately balance planning, heritage and
environmental aspects.

The original Athol Street Structure Plan 2015 was refused by the WA Planning Commission on 8 November
2016, primarily on the basis of an inconsistency with State Planning Policy 2.6 — State Coastal Planning
Policy (SPP2.6). That inconsistency being the Town of Port Hedland had not (at that time) completed its
Coastal Hazard Risk Mapping and Adaption Plan (CHRMAP). A CHRMAP informs the viability (including
any adaptation measures) for locating future residential areas in the context of coastal processes and flood
inundation, arising from climate change and forecast sea level rise.

In April 2019 the Town of Port Hedland adopted a CHRMAP for Port Hedland that identifies and assesses
coast hazard risks, culminating in a recommended adaptation pathway to address the identified short-term
and long-term risks to the area. The findings of the adopted CHRMAP provide a framework to guide future
development of the Port Hedland town site. The CHRMAP informs proposed finished development levels and
mitigation measures and strategies that will be necessary for development on land which is subject to coastal
and tidal impacts.

The Town’s adopted CHRMAP and subsequent technical erosion and flood modelling undertaken for the site
supports the development of the Athol Street site for residential use.

The structure plan provides the statutory framework for determining future land uses, design and
implementation of the desirable planning, environmental and heritage outcomes. These will inform the
planning decision making for future subdivision and development approvals for the Athol Street site.
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1.2 Site Description

1.21 Site Location

The subject site comprises a portion of land in the east-end (Cooke Point) part of Port Hedland,
approximately 5 kilometres east of the Port Hedland Town Centre. The site is generally bound by Pretty Pool
Creek to the south, Athol Street to the north and east and Cooke Point Road to the west.

Refer to Figure 1— Location Plan

1.2.2 Site Tenure

The subject site comprises a number of Crown Land parcels, totalling 41.89 hectares. This includes both
Unallocated Crown Land and Crown Reserves vested in the Town and the Water Corporation.

Refer to Figure 2 — Aerial and Cadastral Plan
A detailed description of the land in the subject site is provided in Table 1.

Table 1 - Land Description

Lot Volume/Folio Crown Reserve Management Order Area

Pt 555 LR3162/598 R51251 public purpose Water Corporation 1313 ha

Pt 340 N/A N/A State of WA 4513 ha
Pt 511 LR3162/317 R30768 for ‘Recreation’ Town of Port Hedland 1220 ha
512 LR3019/718 N/A State of WA 0.066 ha
Pt 556 LR3162/598 R30768 for ‘Recreation’ Town of Port Hedland 3405 ha
1732 LR3013/629 R30220 for ‘Recreation’ State of WA 0188 ha
1444 LR3060/303 R30768 for ‘Recreation’ Town of Port Hedland 0531 ha

Total 41.89 ha

1.2.3 Existing Use

The subject site is mostly vacant land comprising of coastal dune low scrub and tidal flats. Some limited
development has occurred, which includes:

e Alarge wastewater pumping station on Lot 555 adjacent to Cooke Point Road. This wastewater pumping
station receives all effluent in Port Hedland and pumps it to the South Hedland Wastewater Treatment
Plant.

A small wastewater pumping station within Lot 1732 adjacent Athol Street, which receives effluent from
the Cooke Point residential area and pumps via pressure main southwards to the larger pump station on
Lot 555.

e Merv's Lookout developed on Lot 512 adjacent Athol Street as a memorial with a planted garden.

The site is used by the public for recreation including walking, dog exercise, bird watching and informal
vehicular access, with a number of 4WD tracks criss-crossing the site.
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Image 2. View from Athol Street looking south at the smaller pumping station on Lot 1732. (Source: Google maps street view, 2020)

Image 3. View from Cooke Point Road looking north-east at wastewater pumping station (Source: Google maps street view, 2020)
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1.2.4 Surrounding Context

Within the context of the Town of Port Hedland, the subject site is identified as potential future residential
land. At present the site is mostly undeveloped and predominantly used as informal recreational open space
(and the two wastewater pumping stations).

The subject site is influenced by the high and low tide fluctuations within Pretty Pool Creek, which connects
with the ocean. Pretty Pool Creek just south of the site is a natural surface waterway forming a narrow
winding low velocity creek spanned by mangroves on either side. The adjacent mud tidal flats on either side
of the creek are often inundated by the daily tidal movement. Tidal inundation is generally not greater than
0.5m water depth.

Presently the furthest extent of the high tide water mark extends generally to the edge of where the coastal
scrub/grass vegetation begins at the base of the secondary dune system. Based on aerial imagery from
1995, the line of vegetation separating the mud tidal flats from the secondary dune formation has remained
relatively consistent.

However, during large storms or cyclonic events, flooding inundation can temporarily extend into the site’s
secondary dune formation beyond the daily tidal extent. As an example, when Cyclone Veronica hit Port
Hedland in March 2019, flooding was observed above 40m AHD, which resulted in floodwaters crossing the
top of the pavement level of Cooke Point Road.

To the north and east of the site is established low density residential with community facilities nearby, as
detailed below:

e Port Hedland Primary School is within 100m

e Port Hedland YMCA and Early Learning Centre and Andrew McLaughlin Community Centre is within 200m
e Colin Matheson Oval (co-shared with the primary school) is within 250m

e The coastal beach is within 320m via Thompson Street from the north-west area of the site

e Port Hedland shopping centre is the nearest major commercial centre with supermarkets and specialty
stores, located in McGregor Street approximately 1.8km west of the site.

The former Port Hedland Wastewater Treatment Plant to the west on the opposite side of Cooke Point Road
is now decommissioned. The site is earmarked for future residential use.

South of Pretty Pool Creek is the Stables site where the Port Hedland Pony Club and Port Hedland Turf
Club are located. The Stable site is also earmarked for future residential development in the Town’s planning
framework.

Refer to Figure 3 — Surrounding Context
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Image 4. Colin Matheson Oval is the major sporting and recreational facility for the east-end of Port Hedland within 250m of the site.
(Source: Google maps street view, 2020)

Image 5. View looking south near intersection of Athol Street and Keesing Street showing secondary dune system vegetation in
foreground and tidal flats in background with informal 4WD tracks. (Source: Google maps street view, 2020)
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2. Subject Site

The following section is a general description of the site characteristics of the subject land. This section
demonstrates that there are no significant constraints to urban development which cannot be adequately
addressed. A broad opportunities and constraints analysis is provided in Figure 4.

Refer to Figure 4 — Opportunities and Constraints Plan

21 Landforms and topography

There are two distinguishable landforms found within the subject site, being the bare tidal salt flats
(mudflats) and secondary dune system, which comprises dunal sand deposits and limestone.

The southern portion of the site forms the lower lying intertidal samphire mudflats that surround Pretty Pool
Creek and fringing mangrove habitat. The northern portion of the site predominantly consists of a higher
elevated secondary dune system.

The natural level of the tidal flats is approximately 2.0m — 2.8m AHD, which is subject to daily tidal inundation.
This is confirmed during recent site inspections, particularly during a super full moon period when the high
tide water level was observed to not extend beyond the 30m AHD topographical contour. The existing line of
scrub vegetation is at a level of approximately 30m - 3.5m AHD.

The secondary dune system topography varies, but generally rises up from the edge of the mudflats (i.e.
approximately 3.0m AHD) sloping upwards towards Athol Street, to a maximum height varying 6.0m AHD at
Athol Street to 16.0m AHD in the north-eastern portion on top of the mound near Corney Street. The majority
of the subject site above the mudflats is at a level ranging 3.5m — 5.0m AHD.

The structure plan design has considered the natural landforms and topography and proposes urban
development primarily limited on the secondary dune system. The original Athol Street Structure Plan 2015
proposed urban development within the intertidal mudflats and this approach has been abandoned. The
vast majority of the tidal mudflats is proposed to be retained in its natural form as an environmental and
recreational asset.

2.2 Geology and soils

The soils found within the site have been assessed and categorised as follows:

e Secondary dune system: coastal beach deposits, older shelly sands medium grained, red brown or loose
to medium density with traces of silt and clay with some limestone.

e Tidal flats: coastal mud and silty clay with some fine to medium grained sand.

In reviewing the geology of the site, urban (residential) development is feasible within the secondary dune
system sand, but the mud tidal flats pose more significant constraints. The mudflats would not be suitable
for conventional residential foundation without amending the geology to improve the ground. Preliminary
geotechnical investigations indicate that pre-loading would need to be carried out to consolidate the
intertidal estuarine deposit material. Consolidation would be in the order of 300mm - 500mm as a result of
the final filling of the site.

Upon review of the geological formations and soils, the structure plan limits urban development to the
secondary dune system, which can better support residential development.

The requirements to amend the geology of the mudflats to support urban development would be challenging
and costly. The tidal mudflats will therefore be retained in its natural state and left undeveloped. Coastal
protection infrastructure would generally commence at the base of the secondary dune system and rise up to
the finished levels of development. Thus development will be limited extending onto the tidal flats.

Refer to Appendix 1— Environmental Assessment Report (Geological Report part of the appendices)

Refer to Figure 5 — Geological Formations
25



20-143 Athol Street Structure Plan

ET

TINDER STRE

Turtle Nesting Site
at Cemetery Beach

WA

3f

Turtle Nesting Site
at Pretty Pool Beach

Pretty Pool Creek

Figure 4.  Opportunities and Constraints (element, 2020)

26

SIMMONS STREET

Legend
e o emmms Structure Plan Boundary

Residential Development

I | | | I I I I I I I | Residential low density interface with existing residential area and to
retain street trees

m Residential high density indicative locations around areas of natural
amenity and for views of Pretty Pool Creek

Environmental

Coastal dunes, sand and limestone

Coastal dunes, sand
\:’ Intertidal Mudflats

Ocean

Provision of adequate buffer to existing mangrove habitat fringing
Pretty Pool Creek

° ° Future low density lots along Athol Street to avoid removal of existing
street trees by carefully selecting location of lot boundaries and future
driveway crossovers

Foreshore area continued use for wildlife habitat

Consideration of existing turtle nesting sites at Cemetery Beach and
Pretty Pool Beach concerning light spill

f, Residential building height restrictions (three storey maximum) to
?“ ') ensure no adverse light spill impacts turtle nesting sites at Cemetery
Beach and Pretty Pool Beach

Leisure and Recreation

111 \6[ IIl Continued access to foreshore

@ Foreshore area continued use for recreation

Possible future location for cafe and / or tourist use with outlook over
Pretty Pool Creek

W Possible location of park for active and passive recreation

(- eeseeeP Pedestrian connection between coast and Pretty Pool Creek

Culture and Heritage

World War Il historical memorial (Merv's Lookout) retained

Indigenous cultural heritage site (midden)

0

Infrastructure

Public Purposes: Wastewater Pumping Station
(Odour buffer is contained within pumping station site)

P

Wastewate pumping station overland flow path

““““) Dra;nage corridors required to provide for upstream overland flow
paths

Road Widening

§

R _) Possible connection points for future roads with Athol Street and
provide a hard edge road interface with foreshore

Existing flood hazard over Cooke Point Road

©

CHRMAP Considerations

Existing 3m AHD Contour Level which is generally the extent of the
intertidal mudflats at normal high tide

\
i
\

;o'o:.:.:.:.’ Existing geological and topographical attributes used as demarcation
#*4,%.%.0 . for coastal works between intertidal mudflats and potential future
urban development on higher ground secondary dunal system

Coastal protection works (rock revetment) against storm surge
erosion and flooding

Establishment of a minimum 6.7m AHD (Australian Height Datum),

to raise ground level by up to approx. 35 metres, to finished habitable
development level as part of the planned coastal protection works for
CHRMAP adaptation measures to address flood inundation coastal
hazard

®0



Figure 5.

Geological Formations

LEGEND

element.

Subject Site
Geolo ical characteristics

Blb — coastal dunes and beach deposits; shelly sand including
backshore deposits

B2b-k-k — carbonate cemented coastal dunes; shelly calcarenite
locally quartzose, cemented beach conglomerate

Tm — coastal (tide-dominated) mud and silt on mangrove flats

27



20-143 Athol Street Structure Plan

Image 6. View from Cooke Point Road looking east over tidal mudflat dry and exposed at low tide. (Source: Google maps street view, 2020)

Image 7. View from north-west area looking east over secondary dune system containing coastal scrub and grasses. (Source: Google
maps street view, 2020)
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2.3 Acid Sulfate Soils

A desktop review of acid sulfate soils mapping provided by Department of Water and Environmental
Regulation indicates a ‘Moderate to Low Risk’ within 3 metres of the natural soil surface for the northern half
of the site including the secondary dune system. A ‘High to Moderate Risk’ is identified for the southern half
within the tidal mudflats.

Image 8. Acid sulfate soils mapping. (Source: RPS, 2020)

Where required for the limited urban development being proposed on estuarine deposits, further acid
sulfate soils investigation would be required, to identify whether there is a need for specific management
measures to be implemented during construction and dewatering activities. This would require preparation
and approval of an Acid Sulfate Soils Management Plan. Overall the proposed area of the structure plan to
be developed for residential use is not significantly constrained by acid sulphate soils and can be adequately
managed, particularly as the site will be substantially filled.

2.4 Flora and Vegetation

The Environmental Assessment Report provides a description of the flora and vegetation found within the
subject site.

Refer to Appendix 1—- Environmental Assessment Report

Conservation of significant vegetation

There were no known occurrences of Threatened Ecological Communities (TECs) protected under the EPBC
Act within or adjacent to the subject site. This has also been confirmed by other external studies that have
been undertaken in the Pilbara 4 Bioregion.

Vegetation types

The coastal secondary dune system within the subject site typically comprises of low shrub (Acacia
stellaticeps over hummock grassland of Triodia epactia) with open herbland of Euphobia tannensis.

The intertidal mudflats are typically bare, with salt tolerate species of dwarf shrubland of Tecticornia
halocnemoides, Hemichro adiandra and Frankenia pauciflora, with patches of grassland Sporobolus virginicus.

The secondary dune system vegetation found on the subject site is relatively common in Port Hedland and
does not have any significant environmental value. The structure plan proposes all of the vegetation within
the secondary dune system to be removed (with the land predominantly filled) to accommodate urban
development.

The structure plan does not propose any development on the tidal mudflats, with coastal protection
infrastructure being accommodated at and beyond generally the 3.0m AHD topographical contour.
Subsequently there would be limited removal or impact of existing vegetation on the mudflats.
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Image 9. View from central south looking north over tidal mudflat vegetation (within hours after high tide) with secondary dune system
in background. (Source: DevelopmentWA, 2020)

Image 10. View of the northern portion of site looking south across typical secondary dune coastal scrub vegetation. (Source:
DevelopmentWA, 2020)
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Conservation significant flora

There are no known occurrences of Threatened flora species recorded within or immediately surrounding the
subject site.

Benthic communities and habitat - Pretty Pool Creek mangroves

The site is situated to the north of the Pretty Pool Creek intertidal zone mangrove habitat. The mangroves
potentially support a variety of fauna, including crustaceans, birds and bats. The structure plan proposes
urban development to be well setback from the mangroves, for instance the setback ranges 120m - 300m.
The proposed coastal node site is closer to within 40 metres of the edge of the mangrove habitat. However,
the coastal node site is substantially elevated (by 8 - 9 metres) above the ground level of the mangroves.
This height difference will result in a low impact to the mangrove habitat.

The structure plan proposes filling of the secondary dune system area to accommodate urban development
to a finished level of 6.7m AHD, as required to address the coastal hazard risk of flood inundation. Flood
modelling undertaken confirms that the filling of the structure plan area will not have any adverse impact
upon the long-term sustainability of the mangrove community. This detailed analysis is contained in the
Environmental Assessment Report.

25 Fauna

A desktop review of likely fauna to inhabit the secondary dune system and tidal flats can be found in the
Environmental Assessment Report. Within the secondary dune the types of fauna that could potentially be
found include reptiles, such as snakes (woma, Pilbara olive python) and skinks (Airlie Island skink).

The most noticeable fauna found on the intertidal mudflats are the various species of foraging shorebirds.

Image 11. A common shorebird species, the Bar-tailed Godwit is shown foraging on intertidal flats during a falling tide. (Source: parks.
dpaw.wa.gov.ua, 2020)

Marine Turtles

Pretty Pool Beach (approximately Tkm east of the site) and Cemetery Beach (approximately 1.3km north-
west of the site) are known nesting sites for the Flatback turtle. These turtles are listed as ‘Vulnerable’
under Environmental Protection and Biodiversity Conservation Act and ‘Threatened’ under the Wildlife
Conservation (WC) Act.

Female Flatback turtles come ashore onto beaches to nest and lay their eggs. Turtle hatchlings have an
innate instinct that leads them towards the brightest direction which, at the time of hatching on a dark beach,
is usually moonlight reflecting off the ocean.

Excess artificial light generated from human activities (such as from the urban environment) can cause
hatchlings to become disorientated and wander inland towards the artificial light. The excess lighting
from the nearshore buildings and streets can thus draw hatchlings towards land, where they perish from
dehydration or predation. It is critical therefore that light spill from the structure plan is not direct nor
excessive to have an adverse impact on the Flatback turtle nesting sites.
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The natural height of the coastal primary dunes running along Pretty Pool Beach and Cemetery Beach
provide shielding from direct impacts of urban light spill. If building and urban infrastructure height is
appropriately controlled and managed, artificial light impacts to turtle nesting sites from the structure plan
would be restricted to sky glow.

The Commonwealth National Light Pollution Guidelines for Wildlife including marine turtles, seabirds and
migratory shorebirds (2019) indicates that there is no one source of sky glow. Management of sky glow (and
measures to mitigate and minimise artificial light) needs to be undertaken on a regional and collaborative
basis, addressed by the community, regulators, councils and industry. The guidelines recommend that where
appropriate, an Artificial Light Management Plan should be developed in collaboration with all relevant light
owners and managers to mitigate impacts on wildlife.

The Environmental Assessment Report contains a Line of Sight assessment (which informed Scheme
Amendment No. 58) indicating that direct light spill from built infrastructure within the structure plan area
can be suitably managed through building height controls. The results of the Line of Sight assessment
showed the following outcomes.

Table 2 - Line of Sight assessment

Location Line of Sight Assessment Outcome

Pretty Pool Beach  Buildings start to become visible at the turtle nesting site between 18m - 21m AHD.
With site filling to 6.7m AHD, this would equate to a maximum building height limit of
three storeys, to avoid direct light spill pollution to the turtle nesting site.

Cemetery Beach Buildings at 36m AHD would not be visible from the turtle nesting site. With site filling
to 6.7m AHD, the maximum three storey height limit would not create any direct light
spill pollution to the Cemetery Beach turtle nesting site.

It is recommended that a maximum building height of three storey be set for development within the structure
plan area and this will adequately address any potential adverse light spill pollution impacting the turtle nesting
sites at Pretty Pool Beach and Cemetery Beach.

Image 12. Flatback turtles frequent Pretty Pool Beach and Cemetery Beach during nesting season. (Source: seeturtles.org, 2020)
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2.6 Biodiversity Value

The portion of the site between Athol Street and the tidal flats (i.e. secondary dune system) comprises land
disturbed by human activities and non-significant vegetation types. The area proposed for urban development
is therefore on land which has limited biodiversity value.

2.7 Hydrology and Coastal Flooding

Groundwater

There is limited historical groundwater data for the subject site. However, groundwater data from the coastal
plain aquifers in the Pretty Pool area indicates the general groundwater to be highly saline to brackish.

The geotechnical investigations for the subject site provide a general overview of the localised groundwater.
The results from test pits show groundwater encountered at depths of approximately 0.4m — 0.6m under the
natural surface on the tidal flats, with groundwater at .8m — 2.8m in the more elevated secondary coastal dune
area just beyond the tidal flats.

The depth of groundwater found on the tidal flats poses challenges for urban development along with the
requirement for an amended geology solution to support residential use. However, the depth of groundwater
encountered within the secondary dune system poses less challenges in terms of distance between groundwater
and sub-soil urban infrastructure. With the minimum 6.7m AHD fill requirement, which will provide an adequate
finished habitable level to address the coastal flooding constraint, the separation to groundwater from urban
infrastructure can be adequately managed.

Surface water

No natural surface watercourses exist within the site, however the southern half of the site is located within
the marine intertidal zone of Pretty Pool Creek. The creek itself is a natural watercourse which meanders south
of the site, flowing to and joining with the coast. Surface water run-off within the Pretty Pool Creek catchment
moves as overland flow towards the intertidal zone and fringing mangroves and into the creek.

Freshwater flows from the surrounding catchment to the north enters the subject site from existing pit/pipe
outlets on the southern side of Athol Street (refer to Opportunities and Constraints Plan). The current overland
flow route from these outlets to Pretty Pool Creek has been created by storm events over the years.

There are no natural surface watercourses or wetlands that constrain the structure plan area. Consideration
is given to the existing hydrology of the intertidal flats, Pretty Pool Creek and urban upstream flows, which
currently discharge into the site.

Image 13. Drone image of Athol Street intertidal mudflats seen at high tide, during a super full moon phase on 26 April 2020. (Source:
Town of Port Hedland, 2020)
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Coastal flooding

Port Hedland is often impacted by large storms and seasonal cyclonic events, resulting in coastal storm
surge and potential flooding. The Town’s CHRMAP has identified the site as being affected by coastal flood
inundation. Accordingly, a minimum finished development habitable level of 6.7m AHD has been determined to
adequately address the coastal flood hazard. This will be further discussed in this report under ‘State Planning
Policy 2.6 - State Coastal Planning’.

2.8 Contamination

Site contamination

A search of the Department of Water and Environment Regulation indicates that there are no recorded
contaminated site(s) for the subject land.

Pumping station - wastewater contamination

The large effluent pumping station on Lot 555 (Reserve 51251) Cooke Point Road will be retained within a
proposed Public Purpose reservation, which includes the full 50m odour buffer. The other smaller pumping
station on Lot 1732 (Reserve 30220) Athol Street is proposed to be temporary. It will eventually be removed
once duplicated pipework infrastructure is installed as part of staging of development. As part of its removal,
any potential decontamination within Lot 1732 will be required to accommodate the intended future urban use
of Lot 1732 under the structure plan.

WWII rifle range - Unexploded ordinance

During World War Il, thousands of Australian and Allied personnel trained in the north-west part of Western
Australia where they were stationed, including Port Hedland. Firing ranges were established for live firing and
bombing practices. Within those historic firing ranges, there is potential for discarded and/or unexploded
ordnance.

Unexploded ordnance (UXO) is any sort of military ammunition or explosive ordnance which has failed to
properly detonate. It generally includes shells, mortars, rockets, missiles and hand grenades. UXO may or may
not be dangerous, but if disturbed UXO can explode without warning.

The firing range established in WWII at Athol Street was primarily used for rifle training. The Australian
Department of Defence does not classify personnel small arms ammunition (i.e. bullets) under its Land
Service Ammunition UXO category. The former rifle range at Athol Street therefore does not require a formal
UXO search. However, as part of any subdivision construction works, care should be observed given the
historical military use of the site for weapons training.

Wastewater pumping station odour buffer

There are two existing wastewater pump stations developed on the site. The large effluent pumping station
on Lot 555 (Reserve 51251) Cooke Point Road will be retained within a proposed Public Purpose reservation,
including its 50m odour buffer. As the odour buffer is fully contained within the public purpose use, no
residential development will be located within the buffer. The large pump station pumps effluent generated in
Port Hedland to the upgraded South Hedland Wastewater Treatment Plant.

The smaller pumping station exists on Lot 1732 (Reserve 30220) Athol Street and is proposed to be removed
as part of staging of development. This smaller pumping station (23 litre per second) requires a buffer of 10m
under EPA Guidance Statement No. 3 : Separation Distances between Industrial and Sensitive Land Uses.
While the pumping station is in operation, no residential development will be proposed within its buffer.

29 Transport Noise (Road and Rail)

The Athol Street site is located 1.1km from the railway line to the south used by the mining industry. Therefore
the site is not significantly impacted by rail noise. Athol Street, which is an urban road, is not used by heavy
trucks. The section of Cooke Point Road abutting the site on the eastern boundary between the wastewater
pumping station and the roundabout at McGregor Street requires vehicles to slow down upon approach to
the urban environment, thus reducing transport noise.
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A preliminary noise assessment was undertaken for the Athol Street Structure Plan 2015, which considered
potential noise impacts from vehicles, railway and salt harvesters. The assessment confirmed that transport
and industry noise would not exceed SPP 5.4 compliance standards. Therefore transport noise impact is
minimal and is not a constraint to urban development.

210 Cultural Heritage Significance

Aboriginal heritage

Aboriginal people have continually occupied the coastal lands of the Pilbara for many thousands of years.
The marine resources of the coastal lands have provided sustenance for the Aboriginal people, along with a
cultural connection.

Lot 340 within the structure plan area is subject to a native title claim of the Kariyarra people. The
Marapikurrinya people also have a connection with the site.

Currently there are no recorded aboriginal sites under the Department of Aboriginal Affairs database.

The Report of an Aboriginal Heritage Survey of the East Port Hedland Redevelopment (Anthropos Australis,
June 2012) provides a survey of the Athol Street site. The survey results found one midden at the base of the
secondary dune system, recorded as Site LAN22-11-22 shell midden/scatter as shown in Image 14.

Refer to Appendix 2 - Report of an Aboriginal Heritage Survey of the East Port Hedland Redevelopment

The extended midden at LAN22-11-22 is generally located at the base of the sand dune extending onto the
tidal mudflats. Some disturbance to the site has occurred through human activities. No artefacts were noted
at the site.

Image 14. Athol Street Site LAN22-11-22 shell midden/scatter. (Source: Anthropos Australia, 2012)
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A shell midden is distinguished from a natural accumulation of shells (which can naturally occur through local
geomorphological processes), in that the shells are generally intact (not fragmented), usually of one or two
species of local edible shellfish and may contain some shells burnt by fire.

Image 15. Midden at site LAN22-11-22 showing disturbance from 4WD activity. (Source: Anthropos Australis, 2012)

Image 16. Scattered shells within midden site LAN22-11-22. (Source: Anthropos Australis, 2012)

It is important that continual land and water access to the Pretty Pool Creek system be provided for the
aboriginal people, to maintain their cultural connection with the area.

The protection of Aboriginal heritage will be an important ongoing consideration during later stages of
planning for the future development of the subject site. This is likely to involve ongoing engagement with the
Kariyarra and Marapikurrinya people.
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The protection of identified heritage assets will be ensured via the preparation of a Cultural Heritage
Management Plan to support the future development of the area, which will include consideration of:

o Establishing a set of work procedures for the subject site that align with Department of Planning, Lands
and Heritage (DPLH) Guidelines and the aspirations of the Traditional Owners;

e Ensuring that construction is undertaken in a manner that is sensitive to and/or protects Aboriginal
heritage assets;

o Liaising with Kariyarra Aboriginal Corporation, as the representatives of the Traditional Owners, regarding
Aboriginal heritage management during the pre-construction, construction, post construction and post-
development stages of the project;

e Ensuring that discoveries of previously unidentified Aboriginal sites or objects are dealt with in
accordance with the requirements of the Aboriginal Heritage Act 1972, including the implementation of
appropriate Stop Work Procedures; and

» Creating opportunities for the enhancement of identified Aboriginal cultural assets, with the active
engagement and participation of the Kariyarra and Marapikurrinya people at all times.

European heritage

The Heritage Council of the WA State Heritage Office identifies the World War Il rifle range and Merv’s
Lookout as Place No. 18427. The Town’s Municipal Heritage Inventory identifies the rifle range and Merv’s
Lookout as Place No. 54 ‘World War Two Rifle Range/Merv’s Lookout'.

In early 1942, the Australian Army 29" Garrison Battalion, North West detachment was stationed in Port
Hedland in response to improving the security of the WA’'s north-west coast against the threat of a Japanese
invasion. For military training, a rifle range with a 500 yard firing line was established at Athol Street for target
practice.

The remains of the rifle range can be seen from Merv’s Lookout, along with a row of sandstone rocks to the
right which contain remnants of .303 bullets lodged in the sandstone. Local resident Mr Merv Stanton, arrived
in Port Hedland in 1942, with the Guerrilla Warfare section of the army. As a tribute in memory of his former
battalion, Mr Stanton planted a commemorative garden which includes gum trees. He had been a local
resident in Port Hedland for around 50 years.

The lookout memorial is contained within Lot 512 and is proposed to be retained and continue as a place
interpretation. The existing memorial garden, interpretive signage and bench seat which overlooks the former
rifle range, are located outside of the planned structure plan area.

Image 17. A view of Merv’s Lookout overlooking the former WWII rifle range. (Source: Town of Port Hedland, 2017)
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211 Bushfire management

The Athol Street site is within the Department of Fire and Emergency Services Bushfire Prone Mapping and
is subject to the planning considerations in the state bushfire planning framework. A Bushfire Management
Plan has been prepared for the structure plan, which details the fire management methods and requirements
to provide for fire protection and fire management.

The main threat of fire is from grassland within the secondary dune system. The majority of this grassland will
be cleared for urban development as proposed by the structure plan. The threat of fire from the vegetation
within the intertidal mudflats is low.

The main threat of fire will be from areas of existing vegetation retained in-between staging of development.
Management of vegetated areas adjacent to staged development is addressed in the Bushfire Management
Plan, including the need for interim asset protection zone/s. Overall the risk of fire is not a significant
constraint to urban development and can be adequately managed at later stages of planning.

212 Mosquitos

Mosquito surveillance of Pretty Pool Creek undertaken by the Town indicates the high presence of
mosquitos as a potential breeding area. Mosquitos captured in traps during surveillance monitoring include
the mosquito species Culex annulirostis, which is a known carrier of the Ross River virus, which can affect
humans. Mosquito activity and the recorded cases of Ross River virus in Port Hedland is a public health
concern, particularly under certain environmental conditions.

The subject site is within the mosquito dispersal distance from the low-lying areas around Pretty Pool Creek,
which when become inundated by wet season flooding, can provide for mosquito breeding habitat. It is noted
that mosquitos that breed in the Pretty Pool Creek area have capable dispersal of up to several kilometres
from Pretty Pool, so mosquito health risks are an on-going impact that affects the wider Port Hedland
community.

For the proposed development, a Mosquito Management Plan is recommended to be prepared and approved
in consultation with the Town of Port Hedland as part of later stages of planning. A detailed Mosquito
Management Plan can assist in protecting the amenity and health of future residents by addressing
mitigation measures, including but not limited to:

o Design of stormwater infrastructure to reduce potential mosquito breeding habitat
e Mosquito monitoring to inform the location and timing of controlled measures (i.e. spraying)

* Provision of advice, notifications on title and building design recommendations for future residents, to
assist in protecting residents from being bitten (i.e. insect screening and ways to reduce exposure to
biting insects).
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3. Pre-lodgement Consultations

This structure plan follows on from the former Athol Street Structure Plan 2015. Extensive consultation with
key stakeholders was undertaken for the previous structure plan. There was an understanding from the key
stakeholders that the Athol Street site is earmarked for future urban development, but that more detailed
planning investigations would consider the most appropriate form of development.

Pre-lodgement consultations for the current proposed structure plan have been undertaken with key
stakeholders, along with a community consultation event, which involved a pop-up display booth at the Port
Hedland shopping centre on Saturday 18 July 2020. Community feedback on the Athol Street site was also
obtained from the Town’s Draft Local Planning Strategy community engagement and consultations.

31 Town of Port Hedland Draft Local Planning Strategy

During the recent Shaping Hedland’s Future engagement campaign, the Town asked the community
their priorities and insights regarding future housing growth within Port Hedland. The results from this
engagement were used to inform the preparation of the Draft Local Planning Strategy for the Town.

The draft strategy identifies up to six potential residential growth areas in East End, being the Telstra tower
site, the former recreation centre and detention centre sites, the remediated wastewater treatment plant site,
Athol Street site, the Stables site and a portion of the McGregor Street sporting precinct.

Refer to Figure 6 — East End potential future urban sites

Community and stakeholders were asked to consider what was their preferred staging for future housing in

Port Hedland and why. In relation to the Athol Street site, those people who engaged in the conversation at

meetings, events or through the online community survey:

e Acknowledged that only a portion of the Athol Street site would likely be suitable for staged housing,
when considering storm surge inundation and the need to conserve the natural environmental assets.

e Protection of trees in Athol Street.

* Reinforced the significance of Aboriginal heritage, and the priority to maintain access to and protect
significant cultural assets.

While there was general support for a staged development across suitable portions of the Athol Street site,
more investigation was seen to be required to understand the constraints or opportunities within this broadly
defined area.
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Figure 6.  East End potential future urban sites
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The following Table 3 is a list of key stakeholders that were consulted during the preparation of the

Amendment.

Table 3 — Key Stakeholder Consultations in May/June 2020

Stakeholder

Department of
Planning, Lands and
Heritage

Comments

First Pre-Lodgement Meeting
Reviewed background and planning reasons for refusal for previous
structure plan. Updated structure plan needs to address the Town's

Actions

Noted. Technical
reports to be
updated to reflect

Land Use Planning - CHRMAP considerations and potential for provision of an adequate ~ CHRMAP.
Regional North foreshore for coastal protection infrastructure.

Department DWER raised no objections at this preliminary stage. A formal review  Noted.

of Water and and assessment will be undertaken once the amendment is referred
Environment to DWER for comment.

Regulation

Kariyarra Aboriginal
Corporation

Scheduled meeting with the Kariyarra Board on 24 June 2020. Initial
consultation undertaken with Elder Diana Brown. Diana commented
on maintaining an adequate buffer from high environmental and
heritage values of Pretty Pool Creek.

Meeting on 23 June 2020 with Kerry Robinson (Kariyarra Elder

who also speaks for the Marapikurrinya area however is not on

the Kariyarra Aboriginal Corporation Board) where East end
projects were discussed, including Athol and Stables sites. Raised
no objections however any works on these sites (particularly
excavation) will require a Heritage monitor to be present in case any
skeletal remains, artefacts or the like are uncovered.

Noted and project
team to consider
in structure plan
design.
Archaeological
monitoring would
be covered in the
Cultural Heritage
Management Plan.

Care for Hedland

Formal letter dated 30 June 2020 provided to the Town outlining
environmental expectations for both Athol Street and Stables sites.
Expectations were outlined concerning flooding impacts/CHRMAP
considerations, sediment, runoff and site drainage, Merv’'s Lookout,
retaining existing eucalypts, use of native species for landscaping,
litter/waste management, fill import to be suitable/complimentary for
use, waterwise landscaping and careful species selection, protection
of fauna (i.e. birds, bats, etc), indigenous heritage, light impacts on
Flatback turtle nesting sites and best practice development.

Noted and
considered by the
project team.

Department of
Planning, Lands and
Heritage

Land Use Planning -
Regional North
Coastal Team

Second Pre-Lodgement Meeting

Discussions focused on coastal planning, specifically coastal
modelling, coastal protection infrastructure and maintenance
requirements and agreement with the Town, coastal hazard risk
management and adaptation planning requirements of adjoining
landholdings, management at sediment cell level, local water
management strategy considerations, provision of an adequate
foreshore reserve and planning application timeframes. At the
meeting it was agreed that balance land between the proposed
development and Pretty Pool Creek would fall within a future
foreshore reserve, which would be covered by a Foreshore

Management Plan.

Applicant noted
guidance by
DPLH officers in
addressing DPLH
expectations

in relation to
coastal planning
and CHRMAP
considerations.
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Stakeholder Comments Actions

Town of Port POS, drainage and Recreation Noted and

Hedland Consideration of the relocation of the Cooke Point stand-pipe and considered by the
decommissioning through development staging. Currently a non- project team.

potable irrigation main services Colin Matheson Oval and runs up
the tidal creek side of Athol Street. Consideration should be given
to this irrigation infrastructure. The non-potable irrigation line that
supplies Colin Matheson Oval may be accessed to supply water for
the proposed POS areas (subject to supply).

Movement network

The Town supports restricting crossovers closer to the roundabout
of Cooke Point Road, McGregor Street and Athol Street.
Consideration of a footpath on the southern side of Athol Street to
accommodate pedestrians / school users as the primary school is in
close proximity and may require this connection.

Built Form/Zoning

Use the model zones and reserves colouring for the structure plan,
specifically, ‘Public Open Space’ for the POS and drainage areas and
‘Environmental Conservation’ for the remainder of Pretty Pool Creek
and mudflats. The Town supports lots backing onto drainage swales
to have dwelling design to orientate to POS and consider fencing
which balances privacy and passive surveillance. The Town supports
design principles which encourage dwellings of battle-axe lots to
orientate to Athol Street.

Crossover restrictions for the residential zone areas closest to Athol
Street, McGregor Street and Cooke Point Road roundabout.

3.2 Athol Street and the Stables Street Precincts East Port
Hedland Engagement Outcomes

An engagement consultant was appointed by the proponent to assist with obtaining and collating
information/preliminary feedback from key stakeholders and the community. These would inform the
preparation of structure plans for the Athol Street site and Stables site, as well as Scheme Amendment

No. 84. The report entitled ‘Athol Street and the Stables Street Precincts East Port Hedland — Engagement
Outcomes Report’ (Element, July 2020) provides a summary of related community and stakeholder
engagements, outcomes, and recommendations that were considered by the project team in the preparation
of the structure plans. Overall, the structure plan addresses and provides for the community and stakeholder
major considerations, including protection of marine turtles and Pretty Pool Creek mangrove environment,
coastal protection works, cultural and heritage considerations and protection of existing street trees in Athol
Street.

Refer to Appendix 3 - Athol Street and the Stables Precincts East Port Hedland - Engagement Outcomes
Report
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4. Key Planning Framework

41 State Planning Framework

411 State Planning Strategy 2050

Included in the diverse range of initiatives, the strategy seeks to encourage the population growth of regional
towns. In particular, the strategy recognises the role of the Pilbara Cities initiative in developing Port Hedland
into a stronger regional centre with growing appeal as a place to live.

Opening up new areas within Port Hedland that have high residential amenity is a key to attracting
permanent population growth that choose Port Hedland as a desirable place to live.

The Athol Street site is one example of a high amenity residential living location, adjacent to Port Hedland’s
iconic Pretty Pool coastal environment.

41.2 Pilbara Planning and Infrastructure Framework

A key part of the framework is its role in supporting the implementation of the Pilbara Cities vision, which
encourages the growth of Port Hedland to support a residential population of 50,000 by 2035. This is part of
a broader initiative to consolidate population growth in the region’s main urban centres.

This includes a desire to deliver nearly 15000 new dwellings in Port Hedland by 2035, with a focus on:

* Achieving an efficient supply of land for future urban growth;

e Providing areas of high amenity for residential living;

» Facilitating private sector involvement in urban land development;

» Accelerating land releases for the development of new housing; and

* Providing residential land in identified growth areas to meet the needs of the labour market.

The proposed structure plan is consistent with the framework, as it is a potential residential greenfield site
with high amenity, that can positively contribute towards accommodating population growth.

41.3 State Planning Policy 2.0 - Environmental and Natural Resources Policy

State Planning Policy 2 — Environmental and Natural Resources Policy (SPP2.0) defines the key principles
and considerations that inform good and responsible planning outcomes with respect to issues relating to the
environment and natural resources. An assessment against the relevant provisions of SPP2.0 is provided below.

General Measures

Various technical environmental, geotechnical, noise and engineering studies have been undertaken to
consider the suitability of the site for future residential use. These form the appendices of this report.

Collectively, these technical studies confirm that the site can be developed for residential use, in a manner that
is consistent with the general measures outlined under SPP2.0. These include:
e Providing for the implementation of effective environmental management measures to ensure quality
environmental outcomes for the Pretty Pool Creek system and associated mangrove habitat.
« Providing for the protection of identified cultural heritage assets, as identified through engagement with
the Traditional Owners, the Marapikurrinya and Kariyarra people, including:
- Protecting the sensitive Pretty Pool Creek environment to prevent any adverse impact, whilst
maintaining public access; and
- Providing for the ongoing protection of the four identified heritage sites within the boundary of
the subject site, consistent with the recommendations of the accompanying Cultural Heritage
Assessment Report.
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« Considering the impact of changing climatic conditions and associated coastal processes, in accordance
with the adopted Port Hedland Townsite Coastal Hazard Risk Management Plan (CHRMAP), and the
accompanying site specific Coastal Hazard Assessment.

Other specific matters dealt with under SPP2.0 are generally discussed below.

Water Resources

This report is accompanied by a Local Water Management Strategy (refer to appendices within Appendix
1- Environmental Assessment Report). The LWMS demonstrates that urban stormwater will be managed
in accordance with the WAPC’s Better Urban Water Management Guidelines. The strategy outlines that
any potential impacts can be readily managed so as not to have any significant impact on the natural water
resources.

Air Quality

The Port Hedland Air Quality and Noise Management Plan seeks to consolidate future residential
development in the East End of Port Hedland, in response to dust and air quality concerns in the established
West End residential areas. The proposed structure plan will assist in providing a supply of suitable land for
residential development in the East End, where land use conflict and associated air quality impacts are within
acceptable levels.

Soil and Land Quality

The suitability of the land for future residential development has been addressed in detail through the various
geotechnical, environmental and engineering servicing investigations. These assessments conclude that:

* Development on the estuarine deposits poses earthworks and servicing challenges for urban
development. In the context of the Town's CHRMAP and in considering the constraints of developing
on the estuarine deposits, the structure plan limits the extent of proposed urban development within
intertidal mudflat areas.

e The subject site does not contain any registered contaminated sites, nor has it been used in the past for any
use which may have resulted in contamination, thereby ensuring its suitability for future residential use.

Biodiversity

The structure plan is accompanied by a detailed Environmental Assessment Report, which includes a
Mangrove and Erosion Impact Assessment. The findings of the environmental report confirm there are no
significant impacts on the environment.

In addition, it is noted that the environmental studies undertaken to date will be supported by further detailed
investigations and management plans to be prepared at later stages of planning, which are outlined in the
Part One section. This will ensure the implementation of appropriate environmental management measures
as part of the future subdivision and development of the subject site.

Landscape

The ecological, aesthetic and social value of Pretty Pool Creek and the associated mangrove system is
acknowledged, and the proposed structure plan seeks to facilitate development that complements and does
not detract from established landscape character of the area. In this regard, it is noted that:

e The development of the subject site will not adversely affect the landscape value of Pretty Pool Creek;

* Due consideration has been given to retaining the biodiversity values of the surrounding area, as detailed
above; and

e Public access to Pretty Pool Creek from the subject site is provided for in the structure plan, to be

delivered as part of the future subdivision and development of the site. This is in recognition of the
recreational value and level of amenity the Pretty Pool Creek area offers to existing and future residents.

4.4 State Planning Policy 2.6 - State Coastal Planning

State Planning Policy 2.6 — State Coastal Planning (SPP2.6) sets out a range of policy measures to ensure
that development in coastal locations appropriately takes into account the potential impact of coastal
hazards. This includes considerations relating to coastal hazard risk management and the sustainable use of
the Western Australian coastline that are relevant in the context of this proposed structure plan.
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SPP2.6 places particular emphasis on the need for adequate coastal hazard risk management and adaptation
planning, which has been addressed through the preparation of the Port Hedland Townsite Coastal Hazard
Risk Management and Adaptation Plan (CHRMAP) — reference Port Hedland Townsite Coastal Hazard Risk
Management and Adaptation Plan (GHD 2019; File Ref. 6136239 - April 2019. Version: Rev O - 29/03/2019).

Essentially the adopted CHRMAP supports further development in the East End of Port Hedland, including
urbanisation of the subject site. Urbanisation can be accommodated by adaptation measures, specifically
filling to a minimum finished development level of 6.7m AHD and provision of adequate coastal protection
works to ensure the sustained longevity of the finished development level. Compliance with the SPP2.6
objectives and provisions and planning considerations relative to the Town's CHRMAP are discussed below in
Table 4 and policy measure sub-headings.

Table 4 - Compliance with policy objectives.

SPP 2.6 Policy Objectives  Structure Plan Compliance

1. Ensure that development
and the location of coastal
facilities takes into account
coastal processes, landform
stability, coastal hazards,
climate change and
biophysical criteria.

The structure plan minimum finished development level of 6.7m AHD provides
adequate separation from coastal hazards and processes (i.e. flooding) identified
from the Town’s CHRMAP. The intertidal mudflats present a less stable landform
to accommodate urban development, however with geotechnical amendment,

the mudflats can support development. Notwithstanding, the structure plan is
predominantly located on the more stable secondary dune system, where the sand
deposit soil type is more stable and does not require geotechnical amendment.
Only limited development on the northern peripheral edge of the intertidal mudflats
is proposed, in order to achieve design efficiency and desired planning outcomes
(i.e. location of a hard edge road interface and sizeable area of POS adjacent to the
foreshore).

2. Ensure the identification
of appropriate areas for
the sustainable use of

the coast for housing,
tourism, recreation, ocean
access, maritime industry,
commercial and other
activities.

Within the urban development zone footprint, the structure plan ensures a
good balance of the proposed land uses of housing (urban development)

and foreshore reserve (recreational and environmental values). The outcome
provides for a sustainable use of the land in proximity to the coast consistent
with the planning framework. The extent of the urban development footprint
acknowledges the continued use of the intertidal mudflats for recreation and
wildlife habitat. Implementation of an approved Foreshore Management Plan will
ensure the appropriate use (and opportunities for environmental enhancement)
of the foreshore reserve. The management plans required for urban development
(as a condition of subdivision and development approval) will ensure long term
sustainable use of the land for residential.

3. Provide for public coastal
foreshore reserves and

access to them on the coast.

A considerable area of the structure plan is set aside as foreshore reserve, where
the intertidal zone can continue to be used as a unique area for public recreation

. The structure plan ‘hard edge’ road provides a suitable interface and access to
the foreshore. The location of public open space adjacent to the foreshore reserve
strategically provides for public interaction between both recreational spaces.
Access is to be provided from public open space adjacent to the foreshore reserve
(i.e. via stairs) and this is detailed in the Foreshore Management Plan.

4. Protect, conserve and
enhance coastal zone
values, particularly in areas
of landscape biodiversity
and ecosystem integrity,
indigenous and cultural
significance.

The intertidal mudflat areas around Pretty Pool Creek form part of the Port Hedland
iconic landscape. The large foreshore area set aside in the structure plan ensures
the continued protection and conservation of this landscape. Implementation of the
Foreshore Management Plan will provide opportunities to enhance the foreshore
area in terms of maintaining biodiversity and ecosystem integrity. Provision of the
large foreshore reserve also recognises the indigenous and cultural values of the
Athol Street site (i.e. WWII rifle range/Merv’s Lookout and access to Pretty Pool
Creek for indigenous traditions).
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During DPLH pre-lodgement consultations, there were certain specific matters in SPP 2.6 that were
particularly important planning considerations for the Athol Street site, which included:

o Policy Measure 5.7 — Coastal protection works

e Policy Measure 5.9 - Coastal foreshore reserve

e Policy Measure 510 — Coastal strategies and management plans

e Local Water Management Strategy — Coastal modelling and cumulative impacts considerations

The above matters will be discussed under the various sub-headings.

Policy Measure 5.5 — Coastal hazard risk management and adaptation planning

The Town's CHRMAP and local planning framework identifies the Athol Street site as potential land for
future urban use, to meet the on-going demand for residential land to accommodate Port Hedland’s growing
population. Demand for new residential land within the east end of Port Hedland will also be driven from

the recently announced Port Hedland Voluntary Buy-Back Scheme - associated with the planned gradual
relocation of residents out of the west end of Port Hedland, due to dust and public health concerns.

In considering the site’s constraints and the high environmental/recreational/community values placed on the
intertidal mudflats, the proposed structure plan generally avoids residential development on the mudflats.

As the balance of the site beyond the mudflats is subject to coastal hazard (i.e. flood inundation), protective
measures are provided that suitably address the identified risks. These are further outlined in this report.

Although the site is proposed as greenfield development on land affected by coastal hazards, the Town’s
CHRMAP and structure plan investigations confirm that the level of coastal hazard risk is acceptable and can
be adequately managed.

Policy Measure 5.5 provides a basis for hierarchy or risk management and encourages avoiding new
greenfield development in areas where coastal hazards exist, particularly where such development would
require a substantial ‘protection works’ solution. With this in mind, the Athol Street site is considered
acceptable as a greenfield development site, in that:

o Greenfield urban expansion in Port Hedland is already extensively constrained by coastal hazards (i.e.
storm surge inundation), as identified by the Town's CHRMAP.

e Policy Measure 5.5 does not preclude new greenfield development within coastal-hazard affected areas.

e The Town's CHRMAP has given proper consideration of coastal hazards and it is concluded that
appropriate coastal protection measures can be provided, that will facilitate an appropriate urban
development outcome for the Athol Street site.

e The Town’s draft Local Planning Strategy and local planning framework identifies Athol Street site
as a potential greenfield urban expansion site, subject to the required further planning and technical
investigations. These have been fundamentally addressed through the structure planning process.
Further detailed work will be undertaken at the subdivision and development approval stage.

e Asshown in Figure 6, the Athol Street site is one of a number of potential urban development sites
in the east end of Port Hedland. Selection of preferred residential development sites, with a focus on
prioritisation in the short-term, is a separate decision making process, outside of structure plan approval.

o A preliminary memorandum of understanding will be undertaken between the developer and the Town
to reduce any uncertainty over coastal protection works capital upfront and maintenance funding post-
development.

A strategic spatial plan for long-term coastal adaption in Port Hedland is provided in the Town's CHRMAP
Figure 5-1Long Term Settlement Planning Opportunities (at page 65). This plan is achieved by focusing
growth, urban expansion and increased development potential in the eastern part of the existing townsite.

The long-term settlement plan for Port Hedland is to avoid growth and expansion in the West End (which is
subject to dust and inundation), avoid new development in the coastal strip (which is affected by coastal processes
erosion) and ultimately focus on a managed retreat from these areas. This enables long-term investment into
feasible protection of inundation in the East End, which is unconstrainted by dust. This will enable the full suite of
urban uses that could not otherwise be supported in the West End (CHRMAP, GHD 2019).

Due to the coastal hazards identified in the Town's CHRMAP, much of Port Hedland's coastal interface over
time will take on the form of an engineered coastline. The adaptation measures envisaged for East End (and
for many other areas of Port Hedland) will require engineered coastal protection works. This is the nature and
requirement for continued settlement in Port Hedland over the planning 100 year timeframe.
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The structure plan provides for an implementable adaptation plan that is technically sound, viable and that
outlines the key tenure and management responsibilities for the future coastal adaptation and protection
measures.

Policy Measure 5.7 - Coastal protection works

The Town's CHRMAP identifies the need for new coastal protection works to be adapted for the Athol

Street site. Currently there is limited existing coastal protection works for the site to address CHRMAP
considerations. The only portion of the site which contains coastal protection works is the Water Corporation
wastewater pumping station development, located on Lot 555 abutting Cooke Point Road.

The pumping station finished level is raised to approximately 6.4m AHD (calculated at the time of
development prior to the Town's CHRMAP), to address coastal flooding. Coastal protection works have
been installed along the boundaries with the intertidal mudflats. These works mainly comprise of sand bund
overlaid with geo-textile landscape matting, some landscaping and a 1.5m high rock base scour protection.

Cook Point Road also has some coastal protection works along its eastern boundary facing the intertidal
area. The works are limited to a similar geotextile matting over a sand bund within the road reserve, which is
outside of the structure plan boundary.

The Town of Port Hedland and Water Corporation are responsible for and manage the coastal protection
works necessary for Cooke Point Road and the wastewater pumping station respectively.

The developer of the Athol Street structure plan will not be responsible for the implementation and on-going
future management of coastal protection works for these public infrastructure items and associated land.

Type of coastal protection work

There are various types of coastal protection works, which can perform the same function, yet have
contrasting appearance and levels of maintenance. For instance, there is a vast difference between providing
coastal protection ‘soft edge’, compared with an engineered ‘hard edge..

A ‘soft edge’ coastal protection work can include creating an artificial landscaped ‘sand dune’. The dune or
sand bund would typically slope down from the finished development level towards the lower lying coastal
area. The sand bund can be overlaid with vegetation brushing, landscaping and geotextile matting to
encourage stabilisation and vegetation growth. The base would typically have scour protection, where rocks
are commonly used.

A soft edge type coastal protection work presents as a more natural look. Geotextile sandbags can also
be used to reinforce the soft edge, which in the short term are relatively hardy, but in the longer term are
susceptible to wear and damage, requiring replacement and on-going maintenance.

Although in the short term a soft edge coastal protection work is less costly to deliver, over time it attracts
higher maintenance costs, to counter weather impacts and erosion. In a large major storm event, damage to
soft edge protection works can be catastrophic, requiring a re-construction.

Image 18. View of wastewater pumping station eastern boundary showing an example of ‘soft edge’ coastal protection using geotextile
matting over sand bund with rock scour protection at the base.
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In contrast, ‘hard edge’ coastal protection works
can take on a more engineered form with a higher
upfront construction cost. This includes masonry
or concrete seawall or rock revetment. Rock
revetment appears less artificial than a man-made
vertical seawall. A rock revetment is considered
better suited to the Athol Street site, given rock
revetments are more familiar in Port Hedland - for
instance, used in the port areas and protection

of mining infrastructure. The engineered coast
appearance of the rock revetment necessary to
accommodate the Athol Street site will therefore
not be too unfamiliar to within the Port Hedland
landscape.

The strong permanent nature of a rock revetment
coastal protection works ensures the upfront
delivery of a standard of infrastructure that satisfies
‘future proofing’. This would reduce the Town’s
financial risk and uncertainty for the on-going future
maintenance, by establishing at the beginning a Image 19. Example of rock revetment coastal protection works.
type of coastal protection works which is more

durable in the longer term. This would bring a certain level of comfort for future Athol Street residents and for
the Town, concerning long-term coastal protection from flooding and financial management.

Site filling cumulative impacts on adjacent lands

The structure plan proposes substantial fill of the land to achieve the required minimum finished habitable
floor level of 8.7m AHD. This will require approximately 491,000 cubic metres of imported fill. A level of 6.7m
AHD (compared with the rare inundation level of 66m AHD in the Town's CHRMAP) has been adopted for
the structure plan as the required minimum habitable finished development level. This is based on a recent
review and estimate of the 500 year ARI for the year 2120 at the site, in accordance with SPP 2.6 and after
review of the Town's CHRMAP and Port Hedland Coastal Vulnerability Study (Cardno, 2011.

The proposed coastal protection works (i.e. filling and rock revetment) for the Athol Street development
will have some impact on the adjacent environment within the sediment cell. This is demonstrated by
the modelling undertaken for the structure plan as set out in the Coastal Hydrodynamic Modelling report
(Cardno, 2020) contained as an appendix in the Local Water Management Strategy.

Refer to Appendix 1— Environmental Assessment Report (Local Water Management Strategy part of the
appendices)

Whilst the filling of the Athol Street site on its own will not have a significant impact on adjacent lands, the
cumulative filling of the Athol Street site, Stables site and former Port Hedland wastewater treatment plant site
(PHWWTP) could alter the flood flow pattern in Pretty Pool Creek and could potentially increase the inundation
depth (in the order of 0.Im) to land between the PHWWTP site and Wilson Street. However, the modelled pre-
development inundation depth in this area is in the order of 2 — 3 metres under the 500yr storm tide event. The
pre-development inundation depth already poses significant risk of inundation to the land between PHWWTP
and Wilson Street. So the adding of an additional O.Im to the inundation depth does not change the already
significant inundation risk in this area. Furthermore, the 0.Im change in inundation depth, as a result of the
cumulative filling of the above urban development sites, is also a relatively minor change.

Land between the PHWWTP and Wilson Street (i.e. Residential Area ‘59’ in the CHRMAP - refer to Figure
6a in this report), will need to protect against the risk of inundation for any redevelopment of the land.

This includes raising land levels to address the pre-development inundation depth of 2 — 3m for the 500yr
event. This is consistent with the Town's CHRMAP, which adopts a ‘Protect’ pathway as the preferred risk
management and adaptation strategy, for the strategic development of urban sites in the Pretty Pool Creek
area as shown in Figure 6a. Thus, for future urban expansion areas affected by inundation, the CHRMAP
adopts the risk management measure of raising land level, in addition to investigating the feasibility of
accommodating the possible and/or rare event hazards. For existing developed areas (e.g. Residential
Area ‘59", the CHRMAP adopts the risk management approach of accommodating or raising land levels in
redevelopment. Accordingly the structure plan (and cumulative impacts of urban development in the Pretty
Pool area) will not have any significant adverse impacts on adjacent lands, which are already subject to the
inundation risks identified in the Town’s CHRMAP.
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Refer to Figure 6a - Town CHRMAP Coastal Assets and Land Users
Refer to Appendix 7 - Site Specific CHRMAP for Athol and Stables

Figure 6a. CHRMAP Coastal Assets and Land Uses (Source: Town of Port Hedland, Port Hedland Town Site CHRMAP Coastal Hazard
Risk Management and Adaption Plan, GHD April 2019)
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Impact on Pretty Pool Creek mangroves

Filling of the subject site has the potential to alter the natural patterns of water movement in adjacent

areas. This may impact the existing Pretty Pool Creek mangrove habitat. The findings of the Local Water
Management Strategy, which contains the modelling of the impacts of filling of the subject site, demonstrates
that the subject site (in conjunction with the development of other future urban sites in East End) will not
have a significant adverse impact on the mangrove habitat.

Cooke Point Road - emergency access

Cooke Point Road is an important piece of public transport infrastructure that provides direct access to the
East End from Wilson Street. The section of Cooke Point Road extending south of the wastewater pumping
station (Lot 555) is relatively low lying (around 4.0m AHD - 50m AHD). Cooke Point Road is already
identified in the Town’s CHRMAP as being vulnerable to coastal inundation for the 500 ARI event.

During Cyclone Veronica in March 2019, storm surge swept over this section of road essentially flooding the
road inhibiting transport movement. As a result of flooding due to the cyclone, traffic accessing/egressing
East End had to be diverted along McGregor Street to Wilson Street, until the section of Cooke Point Road
was re-open to traffic.

The proposed development does not impact the current vulnerability of Cooke Point Road. Based on the
Town’s CHRMAP, future works will be required to upgrade Cooke Point Road to address coastal inundation
from storm surge and flooding. The modelling demonstrates that the impacts of the proposed development
(and cumulative development of Athol, Stables and PHWWTP sites) on Cooke Point Road are negligible
and that the need to upgrade Cooke Point Road to manage flooding risk is not the result of the filling of the
structure plan site for urban development. The upgrading of Cooke Point Road will be the responsibility of
the Town of Port Hedland.

Delivering upfront adequate coastal protection and its management

The main adaptive coastal management measures and considerations to facilitate urban development of the
Athol Street site include:

e Establishing a minimum finished development level of 6.7m AHD by filling the site.

e Establishing coastal protection works which can withstand the impacts of weathering and erosion to
maintain an acceptable freeboard development level above the forecast flood level.

e Management of adjoining lands, as a result of implementing the filling and coastal protection works for
the site, will not be required due to the minimal impact on adjoining lands.

tis envisaged that the delivery of the above will occur indicative as follows:

o Developer to source locally suitable fill material (i.e. sand) to achieve a minimum 6.7m AHD finished
development level. One possible source option for local fill could be from dredging material (i.e. port
channel or spoil bank marina) with the agreement of the port authority.

e For any staging of development, there will be a provision of temporary coastal protection works on the
side edges of staging boundary/s, generally behind the main coastal protection work front.

e The cost of delivering the coastal protection works (i.e. rock revetment) upfront would be borne by the
developer and once satisfactorily constructed, would then be handed over to the Town of Port Hedland
(i.e. after an agreed developer maintenance period) for future monitoring and maintenance, at the Town’s
cost, within a Crown Land reserve with management order to the Town.

Staging and temporary coastal protection works

If the development is undertaken in a single stage, the entire adaptive coastal management measures would
be implemented upfront, including the filling of the site to a minimum of 6.7m AHD and construction of the
coastal protection works along the entire southern interface with the intertidal area.

Where development is staged, it is envisaged that filling would be localised to the staging area only.
Construction of the permanent coastal protection works would be designed and built along the alignment of
the staging boundary consistent with the southern extent of urban development as shown on the structure
plan. The permanent coastal protection works might extend slightly further than the staging area, as deemed
necessary to provide for adequate coastal flooding protection. The extent of the construction of permanent
coastal protection works would be determined to the satisfaction of the Town at subdivision approval stage.

At the internal staging boundary, temporary coastal protection works would likely take on the form of a ‘soft
edge’ treatment. This may comprise of a sand/geotextile bund, which could withstand to some degree the
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impacts of weathering and erosion. However, importantly these soft edge temporary coastal protection works
would need to be monitored continually and maintained as necessary by the developer, until further staging
is undertaken and so on. These temporary coastal protection works would be located within the developer’s
land. Therefore the management of the temporary coastal protection works would therefore be at the liability,
cost and responsibility of the developer.

Coastal protection works tenure and responsibilities

The foreshore reserve provided within the southern half of the structure plan area is identified in the
structure plan as ‘Environmental Conservation’ reservation - reflecting its current and future intended use
for conservation and restricted recreational use. The coastal protection works will be solely contained within
this reservation, so that the management of the coastal protection works can be included in the Foreshore
Management Plan.

As shown on the Concept Plan, the coastal protection works is indicatively shown within an approximate 20m
wide strip of land extending along the southern edge of the urban development area up to the wastewater
pumping station site. This ensures that the coastal protection works will be retained in perpetuity within
public land (designated foreshore reserve).

Refer to Figure 7 — Concept Plan

Public access to foreshore

The intertidal mudflats currently fall within public land which is controlled and managed by the Town for
public recreation. Adequate public access to the foreshore from the development and existing streets is
considered important and identified in the structure plan, to provide on-going use of the foreshore area for
local recreational opportunities.

The coastal protection works will therefore be designed to provide for legible, safe and accessible public
pedestrian connectivity, between the foreshore reserve and the proposed urban development. A Foreshore
Management Plan will be prepared and approved by the Town of Port Hedland that addresses public access,
use and management of the foreshore area. This will occur at later stages of planning.

Policy Measure 5.9 - Coastal foreshore reserve

The establishment of the proposed publicly-owned foreshore reserve is based on the biophysical
characteristics associated with the site’s coastal environmental context. This approach is adopted, rather
than using a nominal setback requirement. It is noted that the Athol Street site is located inland, away from
the direct influences of coastal processes and as such, is not affected by planning for a coastal processes
setback. The setting of the foreshore reserve is primarily influenced by the biophysicial characteristics and
the community and recreational foreshore values.

Image 20. Example of a road hard edge along a foreshore reserve which provides for a pathway and street parallel parking bays. (Source:
Google maps street view, 2020)
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The location of the structure plan foreshore reserve boundary preserves the physical, biological and
ecological attributes of the Pretty Pool Creek intertidal mudflats. A main relevant consideration for the
structure plan is whether the foreshore reserve makes adequate allowance for the provision of coastal
protection works (i.e. flood management) over the 100 year planning timeframe. It has been determined
through preliminary engineering investigations that the proposed foreshore reserve area is sufficiently large
enough, to provide adequate area to accommodate the necessary coastal protection works.

Most of the foreshore reserve will be used for environmental conservation and recreation. The Athol Street site is
not an area of regional or district significance. The site is mostly frequented by Port Hedland residents for local
recreation. There is no foreshore classification in the relevant strategic planning framework for the Athol Street
site — whereby the site is identified for future urban development. Pretty Pool Creek is identified as a significant
conservation and recreational area. The Town's Trails Masterplan identifies a future trail through the Pretty Pool
Creek area. Accordingly, only limited facilities and infrastructure is required for the foreshore reserve, given the
restricted, low scale and intensity of use. The foreshore reserve for the structure plan is considered appropriate.

The proposed public open space located adjacent to the foreshore reserve will be developed to provide for
active and passive recreational use, along with the necessary amenities to enjoy the foreshore area. The
public open space park is situated behind the coastal protection works, where it will be protected during the
planning timeframe and not be impacted by coastal inundation.

Similarly, the hard edge road located adjacent to the foreshore area is also located behind the coastal
protection works, where it will be protected. The road provides a public realm where a pathway and street
parallel parking bays can be provided. These enhance the accessibility of the foreshore area when considered
in conjunction with strategically located stair access points.

The detailed design of the public open space park, shared pathways, street parking bays and stair access
points connected with the foreshore area would be determined at later stages of planning. These elements
are sufficient for the provision of adequate public amenities in Pretty Pool (for the Athol Street side of Pretty
Pool Creek) for the values, functions and use of the Pretty Pool Creek coastal area over the planning 100 year
timeframe.

Policy Measure 5.10 - Coastal strategies and management plans

Foreshore Management Plan

The preparation of a Foreshore Management Plan (FMP) is an appropriate approach to addressing the SPP
26 Policy Measure 5.7 requirements. These include the assignment of management and responsibilities for
the delivery and maintenance of the coastal protection works.

As well as establishing the funding arrangements for the construction and ongoing care, control and
maintenance of the proposed coastal protections works, a FMP would also detail the managed use and any
landscape opportunities for the foreshore reserve. The appropriate level of recreational amenity would also
be determined in view of the environmental values of the foreshore area.

Policy Measure 510 encourages a FMP to be prepared as part of the early stages of planning for development
within areas affected by coastal hazards. For the Athol Street site, a FMP would be more logical at subdivision
stage - as the final subdivision design, depicting the foreshore boundaries and its area, including the details
of engineering coastal protection works to be used, will be determined at the subdivision stage.

In addition, sufficient time is required post structure plan approval, to allow for the undertaking of
consultation with the broader community, indigenous people and relevant public authorities, in the
preparation of the FMP. The structure plan should however set the scope for the future FMP for the site,
which should include but not be limited to the following considerations.
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Table 5 - Scope for future Foreshore Management Plan

Foreshore Management  Scope and matters to be included
Plan Considerations

Environmental Ecological values, water quality, climate change, protection of existing vegetation

Considerations and environmental values, marine turtles, mangrove protection, rehabilitation
opportunities.

Cultural and Heritage Indigenous (i.e. middens, archaeological monitoring etc) and European heritage Ci.e.

Considerations Merv's Lookout) interpretations, educational and site protection.

Planning Considerations  Coastal hazards, landform and stability, natural vulnerability, coastal node tenure, uses
and form of development, identify types of recreational use, public access and any
restricted areas, landscape and visual values, extent of foreshore reserve/boundaries,
landscaping opportunities.

Administrative Foreshore tenure and management authority, staging of development and

Considerations interim coastal protection works required and management thereof and financial
responsibilities for ongoing maintenance and management of foreshore area including
coastal protection works.

The above scope can be the basis for future discussions with the relevant stakeholders and the developer,
as required in Part One Clause 4.7 preliminary considerations for the preparation of a Foreshore Management
Plan.

Preliminary undertakings to address Policy Measure 5.10

Consistent with the approach taken for other similar coastal development sites in Western Australia, the
following are to be completed prior to Department of Planning, Lands and Heritage (DPLH) recommending
the WA Planning Commission supports the proposed structure plan:

e The developer is to submit to DPLH a detailed design and modelling of the coastal protection works to
satisfy Policy Measure 5.7(iii)(a) of SPP 2.6; and

o The developer is to submit to DPLH a suitable Statements of Undertaking from both the developer and
the Town of Port Hedland whereby these parties agree to satisfy Policy Measure 5.7iii)(b) of SPP 2.6
through the collaborative preparation of a FMP which sets the specific funding arrangements for the
construction and ongoing care, control and maintenance of coastal protection works.

The developer and the Town should then partner with DPLH to scope and prepare the FMP, which could
then form the basis for formal FMP approval at subdivision and development approval stage.

Local Water Management Strategy - Coastal modelling and cumulative impacts considerations

The Town's CHRMAP notes that a risk with areas affected by inundation is that with rising sea levels, the
ability to drain inundated areas with drainage infrastructure will also reduce as tail water levels will be higher
in the future. The impacts of the combination of high rainfall events with coastal inundation and high tail
waters is likely to increase, although the CHRMAP focuses only on flooding from the marine environment

and not rainfall. The LWMS provides for stormwater management to address the 1:100yr event, but does not
provide for this with a combined 1:500yr coastal inundation event. Such an event would be highly unlikely, but
could be further considered at the subdivision stage, to determine whether additional filling may be required
to demonstrate adequate drainage for such a rare event.

The impact of the proposed structure plan, in the context of other sites being developed for East End (refer to
Figure 6), on surrounding hydrological characteristics is not significant. The hydrological modelling confirms that
ocean inundation from Pretty Pool, once the Athol Street site, Stables site and the former WWTP site are fully
developed, will not have any significant adverse impact on the Pretty Pool Creek mangroves and adjacent lands.

415 State Planning Policy 2.9 — Water Resources

State Planning Policy 2.9 — Water Resources provides guidance to planning decision-makers in relation to
managing impacts on water resources at various stages in the planning process, including local structure
planning. This includes a focus on mitigating potential adverse impacts to water resources and promoting total
water cycle management, to ensure best practice for the sustainable use of urban water resources.

The LWMS demonstrates that urban stormwater will be managed in accordance with the WAPC's Better Urban
Water Management Guidelines. The strategy outlines that any potential impacts can be readily managed so as
not to have any significant impact on the natural water resources.
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416 State Planning Policy 3.4 — Natural Hazards and Disasters

State Planning Policy 3.4 — Natural Hazards and Disasters (SPP3.4) seeks to implement a systematic approach
to the consideration of natural hazards and disasters in the planning process, including in the assessment of
structure plans. In response to the provisions of SPP3.4 the proposed structure plan acknowledges the findings
of the Town’s adopted CHRMAP and makes provision for compliance with the policy measures under SPP 2.6
coastal planning.

4.7 State Planning Policy 3.7 - Planning in Bushfire Prone Areas

State Planning Policy 3.7 — Planning in Bushfire Prone Areas (SPP3.7) sets out the policy measures that apply
to development in identified bushfire prone areas under the Department of Fire and Emergency Services State
Map of Bush Fire Prone Areas.

As the subject site is located within an identified bushfire prone area, this application is supported by a
Bushfire Management Plan (BMP). The BMP demonstrates that the relevant requirements under SPP3.7 can
be appropriately addressed to comply with the policy.

Refer to Appendix 4 — Bushfire Management Plan

4.8 Liveable Neighbourhoods

Liveable Neighbourhoods (LN) has been prepared to guide the sustainable development of communities. It
addresses both strategic and operational aspects of structure planning and subdivision for both ‘greenfield’
and larger urban infill sites.

The structure plan has been designed in accordance with the principles of LN, in particular the layout

of roads, lots and public open space (POS). Consistent with LN, the structure plan provides a high level

of connectivity with good external linkages to existing and planned road, cycle and pedestrian transport
networks. The Figure 7 — Concept Plan demonstrates (along with the supporting technical reports) how the
structure plan can be subdivided at later stages of planning.

The road design in the structure plan is legible and reduces car travel distances by creating alternative
routes. These aspects are further addressed in the report.

LN encourages walkable access to local parks within POS. All future lots within the structure plan are within
400 metres walking distance from existing or planned POS areas. This provides residents with opportunities
for active lifestyle and recreation within five minutes walking distance from residences. The structure plan
provides for a relatively large functional active POS area for existing and future residents adjacent the
foreshore reserve. This park will have a high level of amenity, being close to the foreshore and having views
overlooking Pretty Pool Creek. The park will contribute towards achieving a sense of identity and place for
the local residents.

Consistent with LN, it is important for the structure plan design to respond to site characteristics and site
context. The structure plan design has taken into consideration the natural topography, the geological
formations (i.e. estuarine deposits and secondary dune system), surrounding land uses, solar orientation
and existing development. The proposed road layout can generally provide opportunity for residential
lots to achieve an east-west or north-south orientation, which provides good opportunity for cross-breeze
ventilation and solar orientation for dwelling design and outdoor living areas.

Within the structure plan, lots that face the POS and foreshore areas can increase opportunity for

passive surveillance and interaction with public spaces. Lot shape and proportion of width to depth is
considered important and the neighbourhood block layout in the structure plan has been designed to
provide opportunity for lots to be rectangular in shape with a greater depth than width wherever possible.
This ensures ability to develop the lots with high quality housing and built form and conformity with the
Residential Design Codes of Western Australia and to the Pilbara housing and market expectations.

Other aspects of LN principles, such as local water management and road hierarchy are addressed further in
this report. In addition, the proposed commercial use at the coastal node in the structure plan is discussed in
further detail.
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Figure 8.  East End future development sites (RFF Chesterman)
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4.2 Local Planning Framework

4.21 Pilbara’s Port City Growth Plan

Pilbara’s Port City Growth Plan operates as the Town’s current adopted local planning strategy and seeks to
guide the continued growth of Port Hedland into a Port City for the Pilbara region.

The primary aim of the plan is to promote the growth of Port Hedland as “A nationally significant, friendly
city, where people want to live and be proud to call home”. This includes a specific focus on housing diversity
and land supply capacity, to provide an adequate supply of affordable land and housing choice to cater for a
diverse and permanent residential population. The location of new housing is also important, in that locations
of high amenity should be preferred, in order to attract people to live permanently.

There is an intent to develop 23,043 new residential dwelling throughout Port Hedland and South Hedland. In
particular, the East End of Port Hedland is to be developed as a high amenity coastal community that offers
significant housing density and diversity, together with sport and recreation opportunities, and education and
community facilities.

The subject site is located within ‘Precinct 2 — East End Urban Village’ under the plan and is identified for
medium density residential development, along with other sites (refer to Figure 8).

Refer to Figure 8 — East End future development sites

4.2.2 Draft Local Planning Strategy

The Town’s draft local planning strategy (advertised in June-July 2020) seeks to replace and update the
Pilbara’s Port City Growth Plan. The draft strategy is based on the findings of the Town's CHRMAP and thus
reflects the long-term planning of the Town to address coastal hazards and SPP 2.6. The Athol Street site is
identified in the draft strategy for future urban development, subject to the relevant planning and technical
investigations to inform decision making.

4.2.3 Town of Port Hedland Town Planning Scheme No. 5 and Draft Town
Planning Scheme No. 7

The Town of Port Hedland Town Planning Scheme No. 5 (TPS5) is the primary statutory control on land use
and development within the Town. The Athol Street site is currently zoned ‘Urban Development’ under TPS5,
which requires the preparation and approval of a structure plan prior to the subdivision and development of
land. As such, the proposed structure plan will provide the necessary planning framework and guidance for the
preparation and approval of more detailed subdivision and development proposals.

The wastewater treatment plant buffer notation on the scheme map affecting a portion of the western edge
of the structure plan area is now redundant and has been removed under the proposed draft Town of Port
Hedland Town Planning Scheme No. 7. The current urban development zone over the Athol Street site is
retained under the draft scheme.

4.2.4 Port Hedland Townsite CHRMAP

The Port Hedland Townsite Coastal Hazard Risk Management and Adaptation Plan (CHRMAP), adopted in
April 2019, identifies and considers coastal hazards and risks for the Port Hedland Townsite. This culminates in
a recommended adaptation pathway that includes a range of actions to assist in adapting to immediate coastal
inundation and erosion risks, and in undertaking appropriate planning to address increasing risks over time.

The adopted adaptation pathway accords with SPP2.6 and indicates that areas in East End are subject to a
comparatively low coastal hazard risk compared with high risk areas in West End, where a managed retreat
strategy is recommended.

Accordingly, the adopted CHRMAP recognises and supports the potential for future urban expansion in East
End of Port Hedland. This will enable long-term investment into feasible protection of inundation in East
End, which is not constrained by dust and noise impacts associated with port operations, and is capable of
accommodating the full suite of urban uses, that could not otherwise be supported in West End.

In accordance with the above, the proposed structure plan provides for a design which adequately responds to
the identified actions and recommendations under the CHRMAP.
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4.2.5 Draft East End Village District Structure Plan

In 2012, DevelopmentWA (then LandCorp) engaged a consultant team to prepare a district structure plan to
inform the future development of Port Hedland’s East End. Whilst this document has not been formally adopted
by the Town or the WAPC, and therefore has no statutory weight, it does serve to further inform the broader
urban settlement vision for Port Hedland’s East End.

Refer to Figure 9 — Draft District Structure Plan
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Figure 9.  Draft District Structure Plan (RFF Chesterman)

59



20-143 Athol Street Structure Plan

60



element.

5. Structure Plan

51 Land Uses

The structure plan provides for a number of land uses including:
e Residential

e Commercial (coastal node)

e Public Open Space

* Drainage

e Foreshore

The foreshore area comprises most of the southern half of the structure plan area and includes the intertidal
mudflats, which poses challenges to accommodate residential development. The coastal protection works (i.e.
rock revetment) will form the demarcation edge between the foreshore area and the urban residential area.

A small area in the south-east portion of the structure plan is proposed as a ‘coastal node’. The coastal node
is situated on higher ground not subject to the coastal inundation hazard. This area has sweeping panoramic
views overlooking Pretty Pool Creek and its fringing mangrove habitat. The site has excellent potential and
opportunity for a future café/restaurant development.

Within the urban residential area (northern half), the structure plan proposes residential use with well-
connected roads to the existing road network, drainage corridors to provide for stormwater management and
a centrally located park adjacent to the foreshore.

Residential use is predominantly medium density (R25) with potential pockets of higher density around
high amenity areas. Low density residential is proposed along Athol Street to mirror the existing low density
residential dwellings on the northern side of Athol Street and to ensure retention of existing street trees
through creation of larger lots.

5.2 Residential Yield and Densities

The Concept Plan (Figure 7) provides one option for the urban development of the subject site, with an
estimated 232 dwellings (excluding multiple dwellings) that could be accommodated. The concept plan could
provide for a mix of dwellings, predominately single dwellings on 12.5m - 15.0m frontage lots ranging in area
from 375m? - 450m?, and larger lots (i.e. along Athol Street) that are >600m?

Smaller medium density strata lots (R40) could be provided on larger parent lot sites to provide for a mix
of accommodation types. To further increase the range of housing accommodation, multiple dwellings
(maximum three storey height limit) could be considered facing the foreshore area and Pretty Pool Creek.
This takes advantage of the site’s elevation (post filling) and outlook of the Pretty Pool Creek natural area
and foreshore. Examples of successful multiple dwelling development in Port Hedland, taking advantage of
natural environment views, include Dowding Way in Pretty Pool.

The concept plan could accommodate up to approximately 650 people, based on an average household of
2.8 persons and 232 lots. The final lot yield and design would be determined as part of detailed subdivision
at later stages of planning.

Table 6 provides an overview of development statistics based on the concept plan. Although the concept
plan is indicative only at this structure plan level of planning (and not the subject of approval), the structure
plan technical reports have been based on the concept plan. The concept plan provides a point of reference
to demonstrate the capability of the proposed structure plan design over the subject site.
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Table 7 demonstrates that the structure plan design, with a baseline average density code of R25 delivers
approximately 26 dwellings per site hectare, which meets the Liveable Neighbourhoods density expectations
for the site’s locational context.

The initial estimated 232 single/grouped dwellings lots in Table 6 is based on an estimated residential
housing composition as shown below:

Table 6 - Estimated dwelling yield and lot typology

Housing Typology Estimated Dwelling Yield Percentage
Single Dwelling (R20) 49 21%
(Low Density) — (Typical 20m x 30m — 600m?)

Single Dwelling (R25) 130 56%
(Medium Density) — (Typical 15m x 30m — 450m?)

Single Dwelling (R25) 47 20%
(Medium Density) — (Typical 12.5m x 30m - 375m?)

Single/Grouped Dwelling (R40) 6 3%
(Medium Density) — (Typical 10m x 30m — 300m?)

Multiple Dwelling (R60) 70 -

(High Density) — (Mix of one, two and three bedroom apartments
averaging 100m?)

Sub-Total (excluding multiple dwellings) 232
Total Yield 302 100%

Table 7 - Development Statistics (based on the Concept Plan)

Site Outcomes Target Density

Total Structure Plan Area 418900m? -

Area set aside for foreshore, public 295,200m? (approximate) -

purpose, coastal node, roads, drainage

& POS

Balance area for residential development  123700m? (approximate) -

Estimate ultimate number of single/ 232 dwellings =

grouped dwellings

Estimated number dwellings per site 18 dwellings per Liveable Neighbourhoods

hectare' site hectare 12 - 20 dwellings per site hectare for

standard lot layouts; or

20 - 30 dwellings per site hectare for areas
within 400m of neighbourhood centres

"Liveable Neighbourhoods definition of site hectare is the area available for residential development
excluding roads, non-residential uses, public open space and drainage areas.
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Image 21. Single dwellings (such as these in Panjya Parade, Pretty Pool) will be the predominant form of housing envisaged for the
structure plan residential use. (Source: Google maps, 2020)

Image 22. Multiple dwellings (such as these in Dowding Way, Pretty Pool) is an emerging contemporary form of housing in the east-end
of Port Hedland. (Source: Google maps, 2020)
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5.3 Coastal Node

The coastal node site is on elevated land (approximately 9.0m AHD - 10.0m AHD) and has sweeping views
overlooking the Pretty Pool Creek natural area. The site is accessible from Athol Street and can be readily
connected to the existing servicing power, sewer, water and telecommunications infrastructure in Athol
Street.

Given the value and future potential for the coastal node, a nominal area of approximately 2,000m? has been
identified in the structure plan for an appropriate future use.

5.31 Objective of the coastal node

The objective of the coastal node is to provide for land uses which are limited to hospitality and/or tourism
uses which can take advantage of the site’s attributes and panoramic views overlooking Pretty Pool Creek.

Image 23. Coastal node sweeping views of Pretty Pool Creek make it an ideal location for tourist accommodation and/or café/restaurant.

Permissible land uses

Permitted uses are restricted to the following, with all other uses being prohibited (‘X" uses:
e Restaurant (includes café)

e Tourist Resort

o Tourism Development

Built form

Proposed development is to be of high quality given the site’s strategic location and prominence in the urban
and natural landscape. For this reason a local development plan is required to be prepared and approved for
the coastal node site, as a condition of Western Australian Planning Commission subdivision approval and/or
prior to the Town of Port Hedland granting development approval.

The local development plan shall address the following planning matters:

e Orientation of development

e Plot ratio and retail floor space

e Site access and location for parking

* Retention of existing street trees in Athol Street

e Access to the foreshore

» Interface with foreshore

e Site landscaping

e Boundary setbacks

e Building height

e Building external design including materials, colours and finishes

e Bushfire management.
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Image 24. A tourist accommodation or café/restaurant with scenic views overlooking Pretty Pool Creek and mangroves would be
an ideal type of development for the coastal node. The image shown above is from the deck of the Mangrove Hotel restaurant in
Broome overlooking coastal mangroves.(Source: booking.com, 2020)

Coastal Protection Works

No coastal protection works is envisaged for the coastal node site, as the natural ground level of the land
is elevated at approximately 9.0m AHD - 10.0m AHD. This is well above the 6.7m AHD minimum finished
development level for coastal flood inundation protection. An appropriate interface with the foreshore area
will be required, which is likely to be soft landscaping or similar.

Tenure

The coastal node site is within Crown Reserve 30768 (Lot 511), which is managed by the Town of Port
Hedland. Future tenure could consider converting the coastal node land to freehold for market disposal.
Alternatively, the coastal node land could be retained in public ownership, with commercial leasing
arrangements managed by the Town of Port Hedland for its future development and use. This would be
subject to further consideration by the Town of Port Hedland and state government.

5.4 Public Purpose

The existing pumping station on Lot 555 Cooke Point Road will be incorporated in the structure plan within
a public purpose reservation. The existing access to the Cooke Point Road will be retained. A 9 metre wide
servicing corridor is proposed from the internal subdivision road network to provide for a sewer easement
to service the structure plan. The 50m odour buffer for the pumping station is contained entirely within the
public purpose reservation.

No changes are proposed to the existing pump station development. The coastal protection works necessary
for the pump station will be the responsibility of the Water Corporation who manages the site.

55 Movement Network

A Traffic Report has been prepared to inform the structure planning for the subject site. Based on the
concept plan, the transport assessment demonstrates that the proposed structure plan will not have any
significant impact on the existing and planned transport movement network.

Refer to Appendix 5 — Traffic Report

551 Existing Roads

The subject site is currently accessible via Athol Street, with the wastewater pumping station being accessed
via Cooke Point Road. The structure plan precludes any vehicle access from Cooke Point Road, except for
retention of the existing access to the wastewater pump station.
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Athol Street is a local distributor road carrying approximately 4,325 vehicles per day. It is constructed with
a 7.2m wide pavement and has a footpath on its northern side. For the daily volume of vehicles, Athol Street
would typically be classed as a ‘Neighbourhood Connector A" under Liveable Neighbourhoods.

Preliminary discussions with the Town indicated that provision should be made on the southern side of Athol
Street for a shared pathway, given Athol Street is a major east-west transport route and pedestrians/cyclists
are likely to use the pathway to access the primary school and Colin Matheson oval. This will be addressed at
the subdivision stage, however a proposed path on the southern side is shown on the structure plan map.

Cooke Point Drive is a local distributor road that provides the primary access from Wilson Street (main

road entry into Port Hedland) to East End. The road is constructed with a standard 7.2m wide pavement.
The structure plan does not propose any new access connections onto Cooke Point Road. Lots within the
structure plan will either be orientated side-on or backing onto the road, with access from proposed internal
subdivision roads.

The forecast increased traffic generated from the structure plan development will not require any additional
upgrading or widening to the existing roads abutting the structure plan boundary. All new intersection
connections from internal subdivision roads to Athol Street would be constructed to the Town'’s satisfaction.

Image 25. Residential development near the intersection of McGregor Street/Cooke Point Road with visually permeable developer
uniform fencing on top of the retaining wall. The site has been raised to address coastal hazard flood inundation. The proposed
structure plan development interface with Cooke Point Road will likely take on a similar form as this existing development. (Source:
Google maps, 2020)

5.5.3 Proposed Roads

The structure plan proposes new internal subdivision roads connecting to Athol Street. The connections are
likely to be “T" intersections, with the eastern-most connection being restricted to a ‘left-in/left-out’ due to the
location on a curve and the limited need for a right-hand entry/exit movement. The structure plan road layout
provides an appropriate responsive design to the existing Athol Street levels and landforms to accommodate
servicing of lots and stormwater drainage.

The roads within the structure plan are classified as local access roads which is consistent with Liveable
Neighbourhoods, given the relatively low volumes of traffic on these roads. New subdivision roads are
anticipated to be kerbed with a pavement width between 6m — 7m. Local access roads shall generally have a
road reserve width consistent with Liveable Neighbourhoods, as shown in Figure 10.

Refer to Figure 10 - Indicative Road Reserve Widths and Cross-sections
Refer to Figure 11 — Section Coastal Protection Works (Multiple Dwellings)

The proposed road along the edge of the foreshore area and public open space will provide for a ‘hard edge’
interface. Within this foreshore road reserve, it is envisaged that provision will be made for the following
public infrastructure in addition to standard road infrastructure (refer to Image 19 as an example):
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e Pathway along the edge of the foreshore reserve and coastal protection works;

e Street parking parallel bays to provide for public parking facilities and access to the foreshore.

Refer to Figure 12 — Section Coastal Protection Works (Single Dwellings)
Refer to Figure 13 — Road Hierarchy Plan

5.5.4 Pathways and Stair Access

There is an existing pathway on the northern side of Athol Street and eastern side of Cooke Point Road. The
structure plan design allows for provision of pathways at detailed subdivision stage on proposed roads within
the development. The general proposed pedestrian and cyclist pathway strategy for the structure plan is
illustrated in Figure 12, which shows indicative pathways.

The structure plan recognises the importance of retaining recreational access to the foreshore area. In this
instance, the structure plan proposes stair access to the foreshore area from the existing and planned urban
development.

The exact location of pathways and stair access to the foreshore area will be determined in liaison with the
Town at the subdivision stage once a more specific form of development for the subject site is proposed. In
general, pathways are proposed to be provided on all streets in accordance with the requirements of Liveable
Neighbourhoods.

Image 26. Example of stairs integrated with coastal protection works to allow pedestrian access and connectivity with the foreshore
area. (Source: Fraser Chronicle, 2020)
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‘Access Street C’ - typical cross section for local street

#— 41 —.+— 6 —*—— 4.1
A 142

‘Access Street D’ - typical cross section for local street
(Development on both sides)

‘Access Street D’ - typical cross section for local street
(Development on one side)

‘Laneway’ - typical cross section
(Development on one side)

Figure 10. Indicative Road Reserve Widths and Cross-sections
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Indicative three storey height limit
\ 4 RL ~17.0m to prevent light spill impact on turtles

RESIDENTIAL

Views across tidal flats

RESIDENTIAL

RESIDENTIAL

Parking ' Foot

E 'path E

PRIVATE LOT ROAD RESERVE (15m)

COASTAL INTERTIDAL MUDFLATS
PROTECTION
WORKS

Indicative section showing relationship of road, pedestrian footpath, coastal protection works and level change to mudflats.

Figure 11.  Section Coastal Protection Works (Multiple Dwellings) (element, 2020)
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! ' Parking ' Foot
) ) 'path

PRIVATE LOT ROAD RESERVE (15m)

COASTAL INTERTIDAL MUDFLATS
PROTECTION
WORKS

Indicative section showing relationship of road, pedestrian footpath, coastal protection works and level change to mudflats.

Figure 12. Section Coastal Protection Works (Multiple Dwellings) (element, 2020)
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56 Public Open Space

The structure plan makes provision for 6.8% public open space (POS), which is below the standard minimum
10% POS requirement. Notwithstanding, the one large and centrally located park within the structure plan
area provides for an adequate level of POS for future residents. Furthermore, the large foreshore area
(Environmental Conservation’ reservation) will provide for restricted recreational use, such as active walking
and passive wildlife watching.

Due to the significantly high development costs (i.e. associated with filling), provision of the required 10%
POS would add substantially to development costs. Whereas the proposed POS forms a sizeable park
(approximately 1.23 hectares in area), that is unconstrained and can provide for the recreational needs of
future residents, supplemented by the foreshore reserve which can also be used for recreation.

The provision of a single large park is consistent with the Town’s public open space strategy for providing
less (but bigger) parks for ease of maintenance and function. As shown in Figure 12, the majority of residents
will have convenient access to POS, with existing Colin Matheson oval providing convenient POS for
residents in the eastern-most part of the structure plan. All residents in the structure plan will therefore have
convenient walkable access to POS. The proposed structure plan POS will also be accessible and service the
existing community.

Refer to Figure 15 — Open Space and Pathways Plan

5.6.1 Proposed park

The proposed central park is adequately shaped and conveniently located adjacent to the foreshore area.
This makes the park attractive, as it will have an elevated panoramic outlook to Pretty Pool Creek and the
intertidal mudflats and fringing mangroves. Currently there is no park in East End comparable, in terms of its
size and views overlooking intertidal mudflats and mangrove habitat.

The central POS park could incorporate contemporary landscaping, using Pilbara native species and other
waterwise species appropriate for the park setting. Some turf areas could also be considered for active
recreation. Community art and other park amenities, along with shade structures could also be included. A
park concept plan would be prepared and approved at later stages of planning.

Drainage corridors have also been included in the structure plan, primarily to accommodate the rapid transfer
of stormwater during high rainfall events. These drainage corridors could serve a multiple use, by incorporating
pathways alongside stormwater infrastructure to increase permeability for pedestrians and cyclists. The
drainage infrastructure would comprise of swales with rock pitching to reduce water flow velocity and minimise
erosion. Landscaping could be incorporated within the swales and corridors for amenity.

Refer to Figure 14 - Section Athol Street Drainage Link

Table 8 is the structure plan POS schedule based on the development concept plan. The structure plan POS
and drainage corridors, along with indicative locations for pathways, are identified in Figure 12.

Image 27. Example of a landscaped open sloping swale drain in Harrier Street, South Hedland. (Source: Google maps street view, 2020)
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Side Rear
Boundary

RESIDENTIAL RESIDENTIAL

Drainage

PRIVATE LOT DRAINAGE RESERVE (15m) PRIVATE LOT

Indicative section showing arrangement of drainage link and footpath to proposed dwellings.

Figure 14. Section Athol Street Drainage Link (element, 2020)

5.7 Landscaping, street trees and water conservation

Landscaping is anticipated to focus on planting local, endemic species in areas of POS, road reserves and
drainage corridors. Street trees will provide ‘soft works’ and ‘cooling effect” within the road reserves and will
enhance the streetscape amenity. A street tree masterplan would be provided to the Town for approval at the
subdivision stage.

The retention of existing street trees in Athol Street is an important consideration, as the trees have a high
community value. The structure plan provides planning mechanisms to ensure a strong emphasis is placed
on tree retention at subdivision and/or development approval stage.

The use of potable water for irrigation is restricted, due to tighter restrictions centred on improving water
efficiency and conservation, until new sources of water are tapped by Water Corporation. Accordingly, the
use of plants species that need minimal long-term irrigation and fertiliser application and that can tolerate
the hot semi-arid climate of Port Hedland are ideal. Landscaping plans for POS and drainage areas would be
submitted to the Town for approval at the subdivision approval stage.

Table 8 - Public Open Space Schedule based on Concept Plan

Calculation of Required POS Provision Ha Ha
Total Site Area (ha) — urban development zone 4189 4189
Deductions
Foreshore Reserve 19.33
Coastal Protection Works (20m wide linear edge) 210
Dedicated Drainage 0.83
Sewer Pumping Station 131
Coastal Node 020
Total Deductions 23.77
Gross Subdivisible area (total area minus deductions) 18.12
Required POS (10%) 1.81

Breakdown of POS Provided

May comprise:

minimum 80 per cent unrestricted POS 145
Maximum 20 per cent restricted use POS 0.36

Restricted Public Open Space
Nil

Total Restricted POS Credited to a maximum of 20% 0.0

Unrestricted Public Open Space : by function

Local Park No. 1 123
Total Unrestricted POS 1.23

Public open space provision provided 1.23

POS Provision as Percentage of Gross Subdivisible Area 6.8%)

Notes: ' Final POS calculations will be subject to detailed survey and approved Urban Water Management
Plan. A minimum of 10% POS land contribution to be provided at Survey Deposited Plan final approval stage.
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5.71 Retention of street trees in Athol Street

The low density residential interface along Athol Street is intended to mirror the existing low density on the
northern side of the street, presenting a more uniform streetscape, but more importantly to ensure protection
of existing street trees.

The majority of the existing street trees along Athol Street have reached maturity and form a valuable
streetscape and community/environmental asset. Preliminary engagement with members of the community
and key stakeholders have identified the desire to retain these trees.

The residential low density identified in the structure plan along the southern side of Athol Street will
provide for larger lots, with wider frontages (i.e. 20m) to enable driveways/crossovers to be located so as to
sustainably retain the existing street trees. In addition, it is envisaged at subdivision stage the street trees
would be identified by feature survey and proposed lot boundaries designed to ensure driveways/crossovers
can be adequately planned for and located so as to retain the trees.

A Local Development Plan would be prepared for the lots fronting or abutting Athol Street to require the
mandatory locations for future crossovers — which will address tree retention.

Refer to Figure 16 — Diagram Athol Street Crossovers

ATHOL STREET

Indicative diagram showing variable lot widths and driveway locations in order to retain existing street trees along the southern side of Athol Street.

Figure 16. Section Athol Street Drainage Link (element, 2020)

5.8 Education, employment and community uses

Under the existing planning framework there is no identified requirement for any educational establishments,
public utilities and/or community uses within the subject land. The subject site is estimated to potentially
yield approximately 232 dwellings, which is below the threshold requirement for one primary school for every
1,500 dwellings. Existing educational and community facilities in Port Hedland will service the proposed
structure plan residential development.

The coastal node is proposed to accommodate non-residential uses primarily associated with tourism and
hospitality. Envisaged uses include a café and/or restaurant and/or tourism development. The development of
the coastal node will generate opportunities for local employment.

59 Servicing

An engineering servicing report has been prepared that demonstrates the site can be developed for urban
development through provision of the necessary servicing. There are some challenges to provide for a fully
serviced urban development, including the provision of the necessary fill, coastal protection works and
re-routing and/or decommissioning of redundant servicing infrastructure within the site. However, there
are no significant servicing constraints impacting the structure plan — with identified constraints able to be
adequately managed. Subdivision and/or development for urban use would be subject to consultation with
service providers and the necessary upgrades to existing infrastructure to support development.

Refer to Appendix 6 — Engineering Servicing Report
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591 Reticulated Sewer

With the close of the Port Hedland wastewater treatment plant, all effluent generated in Port Hedland is
now diverted to and pumped via the pump station on Lot 555 to the upgraded South Hedland Wastewater
Treatment Plant. The Water Corporation indicates gravity fed reticulated sewer can be provided based on
minimum to levels of 6.4m AHD. The proposed minimum 6.7m AHD finished development level is therefore
adequate for provision of reticulated sewer.

There is an existing Water Corporation pump station and sewer pipe located within the site on Lot 1732 Athol
Street. As part of future subdivision, this pump station and pressure main will be ‘graded out’, being replaced
by new sewer infrastructure designed at the proposed finished levels.

The new structure plan sewer infrastructure network will connect with the existing gravity fed sewer in Athol
Street. Existing effluent from Cooke Point and surrounding established areas to the north and east will be
received by the structure plan new sewer infrastructure and gravity fed towards the Lot 555 pumping station.
Consideration as to the connection with the existing pump station will be required at subdivision stage. As an
example, a minimum 9m wide sewer easement corridor could be provided (indicatively shown in Figure 7) to
connect the pump station with the structure plan sewer network.

A treated wastewater reuse pipe also extends through the site between the two pump stations. This treated
wastewater is used to irrigate Council parks in East End, including Colin Matheson oval. This reuse pipe will
need to be re-routed as part of subdivision works.

5.9.2 Reticulated Water Supply

Reticulated potable water supply from the East Pilbara Water Supply Scheme is readily available to the
site from existing infrastructure in both the Athol Street and Cooke Point Road road reserves. The Water
Corporation confirms that there is sufficient water supply to service the development.

5.9.3 Power, Telecommunications & Gas

Sufficient power supply exists servicing Port Hedland to supply the structure plan urban development.
Existing reticulated power supply infrastructure is located in Athol Street. Typically all internal power
reticulation lines and transformer installations will be constructed at the cost of the developer. Transformer
sites will be determined at the detailed subdivision design stage.

The site can be adequately serviced by existing telecommunication infrastructure in Athol Street. The
provision of a pit and pipe system (predominantly within road reserves) to accommodate future NBN and
broadband supplier will be required as part of subdivision. There is no reticulated gas supply in Port Hedland.

510 Local and Urban Water Management

A local water management strategy has been prepared for the structure plan, which demonstrates that
stormwater generated by proposed urban development can be adequately treated and managed. The
strategy will guide the preparation and approval of an Urban Water Management Plan at subdivision stage.

Due to the intense rain events experienced in Port Hedland and the poor capacity of the local soil types to
provide for adequate localised infiltration, stormwater runoff generated by residential development is not
expected to be managed within individual lots.

The primary means for managing stormwater drainage will be to utilise the road network to collect and
transfer stormwater runoff into drains beside the road. Drainage structures will typically consist of a kerb
break and stone pitching to allow water to adequately discharge into the open drains.

Open drains are proposed to have mild longitudinal grades to avoid erosion and provide opportunities for
nutrient stripping using landscaping. Drains would generally be landscaped typically using appropriately
selected native species. The side slopes would typically be sloped at 1:6, but could be increased to 1.3 in
certain places, or in lieu of a batter provision of retaining walls.

The overall drainage strategy would not intend to retain stormwater, which would result in standing bodies of
water over long periods. This would encourage the undesirable breeding on mosquitos. During high intense
rainfall events, stormwater is proposed to be conveyed in a controlled manner into the foreshore area, using
vee notch (or similar) weirs to reduce the peak flows draining into the foreshore and reduce sediment inflow.
Gross pollutant traps would be installed to ensure an acceptable level of treatment, prior to discharging into
the marine intertidal zone of Pretty Pool Creek.
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Image 28. Example in Gannet Street, South Hedland of rock pitching and kerb break to allow stormwater to discharge from road into the
roadside open drain.(Source: Google maps street view, 2020)

Image 29. Example in Kennedy Street, South Hedland of an open swale drain adjacent to residential lots with a side pathway. This
principle is envisaged for the drainage corridors in the structure plan where provision of a pathway is considered appropriate, to increase
pedestrian connectivity and accessibility to the foreshore. (Source: Google maps street view, 2020)
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511 Earthworks

The majority of the Athol Street site has a surface ground level of around 3.5m - 4.5m AHD. Preliminary
civil engineering investigations indicate that the subject land will need to be filled to a minimum 6.7m AHD
finished habitable development level to accommodate urban development. This will require substantial
earthworks involving filling.

Some localised cut and fill and removal of topsoil will be required where existing site levels are higher than
6.7m AHD, particularly in the eastern portion of the site near Corney Street where there is a mound peaking
at 16.0m AHD.

Site works will be required to create level lots for dwelling construction and provision of roads and services.
Level sites reflect the ideal building site to reduce housing cost and improve housing affordability.

Use of retaining walls may be necessary to absorb any level differences. The height of retaining walls are
expected to be minimal, with mostly low height (<1.0m) retaining walls. All retaining walls will be constructed
to the City’s satisfaction.

Due to the substantial amount of fill being introduced onto the site, there will be sufficient clearance to
groundwater for all underground services and residential foundations. The sourcing of local fill could include
dredge material, but this would be subject to consultation with the port authority and Town of Port Hedland.

512 Staging of development

The structure plan is likely to be delivered in multiple stages due to a number of factors, being:
e the overall size (lot yield) of the development;

e market forces;

» the availability of locally sourced adequate fill material; and

* the costs associated with coastal protection works.

There are no specific triggers for staging of development, except that the initial Stage 1 will likely commence
in the east. Land within the eastern portion of the structure plan identified for urban development is on
higher ground, requiring less filling. Some localised cut and fill of the mound near Corney Street could also
provide an immediate source of limited fill.

Refer to Figure 17 - Staging Plan

The boundary and extent for Stage 1 would likely be formed on the eastern side of the central drainage
corridor near Wyndham Street. Permanent coastal protection works (i.e. rock revetment) would be
constructed interfacing with the foreshore reserve. Stage 1 could comprise approximately 80 lots, plus
potentially a multiple dwelling site, which could accommodate a three storey building for around 70
apartments.

The initial stage 1 boundary would require the construction of temporary ‘soft edge’ coastal protection works
on its western edge, behind the permanent coastal protection works front. This would be to the satisfaction
of the Town of Port Hedland. The existing pumping station and servicing infrastructure west of the drainage
corridor would remain until further staging.

Stage 2 would likely cover the remaining balance western area of the structure plan. This would include
the construction of the public open space and completion of the permanent coastal protection works edge
extending up to the wastewater pumping station.

The timeframe for undertaking Stage 2 could not be delayed for any long period of time, as the temporary
‘soft edge’ coastal protection works would require continual on-going monitoring and maintenance by the
developer under a foreshore agreement with the Town. As soon as the next stage can occur, it is envisaged it
will be undertaken, so that the permanent coastal protection works can be completed.

The Foreshore Management Plan would be prepared to reflect the intending staging and identify works
and responsibilities for management of the foreshore area. Development of the coastal node could occur
independently, as this site is separate to the main urban development area and is less constrained. Market
demand would determine the timing for development of the coastal node.
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6. Conclusion

The Athol Street structure plan proposal is consistent with the established planning framework. The site is
identified in the framework as a potential future urban development site in the East End. The structure plan
technical and planning investigations has determined:

e The relevant coastal hazard risks identified in the Town's CHRMAP can be properly addressed, through
adaptive measures including the provision of coastal protection works.

* An appropriate level and design response to the site’s biophysical characteristics and surrounding
context; and

e The site can adequately be planned and serviced to accommodate residential development.

The Athol Street site is regarded as a potentially high amenity residential development site. Urban
development of the site will contribute towards providing sufficient land supply to accommodate housing for
population growth in the future. The site will also provide for additional residential land supply associated
with the planned reduction of residential use in West End, gives the opportunity for residents to stay in Port
Hedland.

The relevant coastal planning considerations under WAPC SPP 26 have been addressed. The Town'’s
CHRMAP identifies the subject site to be within a coastal hazard risk area susceptible to flood inundation.
The structure plan modelling undertaken demonstrates that the SPP 2.6 coastal hazard risks (i.e. coastal
flood inundation) for the 100 year planning timeframe can be satisfied by the following adaptation measures:

e Filling of the site to a minimum 6.7m AHD habitable finished development level; and

» Provision of suitable ‘hard edge’ engineered coastal protection works (i.e. rock revetment), providing for a
high degree of protection against erosion and flood inundation.

» Provision of a Foreshore Management Plan to ensure the sustainable protection and maintenance of
coastal protection works over the long term.

The structure plan balances the components of planning, heritage and environmental aspects and values

to deliver a high amenity residential development, which capitalises on the site’s strategic location and
orientation outlook adjacent to Pretty Pool Creek. The structure plan Part One implementation provisions
ensure the key planning considerations for the urban development of the site are addressed and will be
addressed at later stages of planning. The timing of development is subject to market forces and the
logistical sourcing of fill material. Approval of the structure plan will ensure that when the timing is ready, the
next step of subdivision approval can be progressed.

79



20-143 Athol Street Structure Plan

80



element.

Appendix 1 - Environmental
Assessment Report



20-143 Athol Street Structure Plan

82



MAKING
COMPLEX
EASY

ENVIRONMENTAL ASSESSMENT REPORT

Athol Street Local Structure Plan, Cooke Point, Port Hedland

EEL20043.001 (formerly
EEL1503002)

Rev 2

23 July 2020

rpsgroup.com



REPORT

Document status

Version Purpose of document Authored by Reviewed by Approved by Review date
Draft A Draft for client review GilGla JohHal NA 11/09/2015
Rev 0 Final for issue GilGla JohHal JohHal 05/11/2015
Rev 1 Final for issue GilGla JohHal JohHal 21/07/2020
Rev 2 Final for issue GilGla JohHal JohHal 23/07/2020
Approval for issue

J. Halleen 23 July 2020

This report was prepared by RPS within the terms of RPS’ engagement with its client and in direct response to a scope
of services. This report is supplied for the sole and specific purpose for use by RPS’ client. The report does not account
for any changes relating the subject matter of the report, or any legislative or regulatory changes that have occurred
since the report was produced and that may affect the report. RPS does not accept any responsibility or liability for loss
whatsoever to any third party caused by, related to or arising out of any use or reliance on the report.

Prepared by:

RPS

Giles Glasson
Principal Scientist

Level 2, 27-31 Troode Street
West Perth WA 6005

T +6189211 1111
E giles.glasson@rpsgroup.com.au

Prepared for:

DevelopmentWA

Simon Proud
Senior Development Manager

Level 6, Wesfarmers House, 40 The Esplanade
Perth WA 6000

T 089482 7557
E simon.proud@developmentwa.com.au

EEL20043.001 (formerly EEL1503002) | Environmental assessment report | Rev 2 | 23 July 2020

rpsgroup.com

Page i



REPORT

Contents
RT3 1 14T T/ 1
Amendment NO. 58 @SSESSMENT ... et e e et e e e e e e et e e e e e e e e e neneeeeeeas 1
Y ([ (0T = o] = o [PPSR 2
(=l aTo 1o 1o aTaTo I o] aT1 (01 Yo o] 1 1Y AR 2
PUIPOSE Of ThisS TEPOI ... ...ttt e e e e et e e e e e e s e et e e e e e e e e seeatabeeeeeeeesanssnneeeaens 2
Key enVIFONMENTAI ISSUES .......eiiiiiiiiiiiiii ettt ettt et e e ab e e st e e e ennee 2
Key environmental OUICOMES .........uiiiiiiiiii et 3
Management COMMIEMENTS ... e e et e e e e e e 3
1 L I 0 T 10 0 0 T 1
I T = 7= Yo e o 10 o 1 1
1.1.1 Amendment NO. 58 @SSESSMENT.......cc.uuiiiiiiii e 1
1.2 PUurpose Of thisS FePOIt ...ttt ettt e e e e e e et e e e e e e e e e nneneeeeaens 2
R T (o VA (=T o T ] o PP OUPRPTPI 2
1.4 Identified key environmental fACtOrs ...........ooiiiiiii i 3
2 STRUCTURE PLAN.......ceiii it sssmr e sss s s s sss s s ssssne s s s smne s s s smn e s s s ms e e sesms e s semn e s sasamnessnsannessnsannessnsnns 4
2.1 DS IIPHON <. 4
2.2 Environmental iNfIUBNCES .........eiiiiieee ettt e e e st e e e st e e s anbeee e 4
2.21  Coastal hazard consideration ..............ooiiiii e 4
2.3 ENngineering PhiloSOPNY ......coo i 4
D - o o U= USSR 5
2.4.1 Previous and existing [and USES ...........cooviiiiiiiiiiiiee 5
2.4.2  SUrroUNdiNG laNA USES .......uuiiiiiieiiiciieieee et e e e e e e e e et e e e e e e s e st neeaaaeesanenanes 5
3 LEGISLATIVE AND POLICY FRAMEWORK .......ccoo oot icnesssere s e e s s sms e sme e s 7
R Tt IS = (= (=T ] = 4o o SRS 7
3.1.1  Environmental Protection ACt 1986 .......... ..o 7
3.1.2 Relevant legislation and regulations ... 7
3.1.3 Relevant guidelines and standards ................ooiiiiiiiiiii 7
3.2 Commonwealth [€gGISIAtioNn ............eiiiiiiiii e 8
3.2.1  Environment Protection and Biodiversity Conservation Act 1999 ........ccccccvvoiiiiiienennnnn. 8
3.3 Recovery plan for Maring tUrIES ............eoo i 8
3.4 National light pollution guidelines for wildlife including marine turtles, seabirds and
MIGratory SNOFEDIMAS ...ttt e et e e s anbeee e 9
4 PORT HEDLAND CLIMATE ........coiiiiiiieiiissresissnesssssssssssssss s s s sns s sssssse s sssmss s ssssmsesssssnsesssssnsessnssnsessnsnns 10
4.1 REGIONAI OVEIVIEW ...ttt ettt e e e e e ettt e e e e e e abbeteeeee s 10
oy B O3 o3[ 1= PSSP 10
5 SEA-THEMED FACTORS ... iiciieiicererssssr s sssss s sssss e s ssssss e s sssns e sasssss e sasssnsesassssnesassssnesassssenassnneenans 11
5.1 Benthic communities and habitat ........... ... 11
5.1.1  Pretty pool CreeK MangrOVES .........ccoiiuiiiiiiiiie e 11
5.1.2  Intertidal MUAFIats ......c.oooiiie s 14
5.2 C0aSTAl PrOCESSES ... . uuuiiiiiiieeeieteee ettt e e e e ettt e e e e e e e e e e e e ae b ——reaaaae e e e nrareaaaaeeaaannrees 15
5.2.1  State Planning Policy 2.6: State Coastal Planning PoliCy ...........cccccccveiiiiiiiiiiiicee e, 15
5.2.2 Port Hedland townsite CHRIMAP ... .o o e 17
TR B |V =Ty T TS = 10 o - PSR 18
5.3.1  Flatback turtles in Port Hedland................ooeiiiio e 18
5.3.2  Artificial light iIMPaCES .......ueiiiiiii e 20
6 LI N Y O 10 P 22
6.1 Flora and vegetation ..o nnnnnnnnnnnnnn 22
6.1.1 Interim Biogeographical Regionalisation of Australia .............cccccceeiiiiiiiiiie e, 22
6.1.2  Pilbara vegetation Mapping .........coooiiiie i 22

EEL20043.001 (formerly EEL1503002) | Environmental assessment report | Rev 2 | 23 July 2020
rpsgroup.com Page ii



REPORT

10

6.1.3  Desktop @sSeSSMENt ..o 22
G - 1 To | (0] 4 01 SUPRPRPPPRIN 23
B.2.1  TOPOGraAPNY ... 23
6.2.2  Ge0logy aNd SOIIS ....co.uieiiiiiiiie e 23
6.3  Terrestrial environmental QUAITY ..........c.ooiiiiiiiiii 23
6.3.1  ACId SUIfate SOIIS ... a e 23
6.3.2  Potential contamination ............ooocuueiiiiiiiiii e 24
6.4 TerreStrial fAUN@ ......cooi et e et e e e araea e 24
6.4.1  FauNa habitat......ooooi e 24
6.4.2 DeSKIOP @SSESSMENT ...ttt e e et e e e e e e e e e e e aennnes 24
WATER FACTOR ... iccrensciee s s sme e s s ssne s s s smse e s s s sms e e s s mn e e s s mn e s s s mn e s e s s smn e s e s same e s s nna e s s nnenssnsnnensssnnens 31
4% O Vo1 = T o = (Y PSR 31
% T S U £ Vot o [ = 1 0 F= To [ YOO UOUPPPRPRPIN 31
P €1 (010 T aTo - (= PRSP 31
L X O 0 ] 32
G TRt N e U1 1 PSR 32
PEOPLE FACTORS.......co ot teeiceressssss e s sssse e s s ssse e s s ssna e s ssssne e s s sane s ssssnsessessnsessasnsessnsansessasansessnsannessnsnns 33
9.1 SOCIAl SUITOUNGINGS ...ttt e et e e e sttt e e e aab et e e s aabe e e e s anbe e e e s anreeeeaas 33
9.1.1  Aboriginal heritage and CUlture ... 33
9.1.2 Natural and historical heritage ... 33
S Bt G T Lo ] PP RPPPRP 34
S N o 1= 011 PP PPPRPRPPPRR 34
S O |V o T [ U (o 1= SR 34
S D TU ] | SR 34
KEY ENVIRONMENTAL FACTORS IDENTIFIED .......coeiiieairriimrersssneesssssesssssss s ssssmne s ssssmse s ssssmnessnsnns 35
10.1  Benthic communities and habitat .............ooooiiii 35
10.1.1  Environmental ObJECHVE.........uuieiiiiiiiiiieie et e e e eeeeeenneees 35
10.1.2  Potential IMPACES .....eoiiiieiie e e e e e e e e 35
10.1.3  ManagemENT FESPONSE ......ceeiiuiiiieiiiiie ettt ettt ettt e et e st e e s bt e e s bt e e snnaee s 35
OB 0o = = | o] oo =TS - RO 36
10.2.1  Environmental ObJECHVE.........uuieiiiiiiiiiiiieee ettt eeeeeenneees 36
10.2.2  Potential IMPACES .......ueiiiiiiiiiiiiieiii ettt e e eeeeeeeeeee e eeeseeeeeeseeeeeeeeenennenes 36
10.2.3  ManNAgEMENT MESPONSE ......uuveieieiiiiiiiitieeeeeeeeeeeeeeeeeeeeeeeeeseesesseeseseesesseseessesesensssessesanssnennnnes 36
10.3 Marine environmental QUATILY ..........cueiiiiiiii s 37
10.3.1 Environmental ODJECHIVE.......coouiiiiii e 37
10.3.2  Potential IMPACES .....eeiiiiiiie et e e e e e 37
10.3.3  ManNAgEmMENT MESPONSE ......uuvuriieiiiiieieiieeieeeeeeeeeeeeeeeeeeeeeeeessesseesessesesesseessesessnsssesseeaeesennnnnes 37
L = L= = 1U ] o = SRR RR 37
10.4.1  Environmental ObJECHVE.........uuiiiiiiiiiiiiiiie et e e aeeeeneneees 37
10.4.2 Potential IMPACES .....eoiiiiiiie e e e e e e e e e 37
10.4.3 ManagemENT FESPONSE ......ceiiiuiiiieiiiiie ettt ettt e ettt ettt e bt e e st e e s st e e nbe e e e snneee s 38
10.5 Flora and VEGEtation ...........eiiiiiiiiii e 39
10.5.1  Environmental ObJECHVE.........uuuiiiiiiiiiiiiiie ettt eeeeeenneees 39
10.5.2 Potential IMPACES .......ueiiiiiiiiiiiiieie ettt eeeeeeeeaeeeeseeeeeeseeeeeaeeenennenes 39
10.5.3 ManagEemMENT MESPONSE ......vuuueiieiieiiiiitieiieieeeeeeeeeeeeeeeeeeeeseseessesaeseesesseseessesesensesesseeesensennnne 39
10.6 Terrestrial environmental QUATILY ...........ooouiiiiiiii 39
10.6.1 Environmental ODJECHIVE.......coouiiiii e 39
10.6.2 Potential IMPACES .....ooiiii et e e e e ea e e 40
10.6.3 ManNAgEMENT MESPONSE ......uuveiiieiiieiiieeiteieeeeeeeeeeeeeeeeeeeeeesessessaesessesesseseessesessnsssessneaeeenennnne 40
T0.7  TerreStrial FAUNG ...ttt e et e e e et e e e e s e e e ennee e e e annreeeeenees 40
10.7.1  Environmental ObJECHVE.........uuiiiieiiiiiiiiieee ettt e eeaeeeeenneees 40
10.7.2 Potential iIMPACES .....eeiiiieiiei et e e e e e e e e 40

EEL20043.001 (formerly EEL1503002) | Environmental assessment report | Rev 2 | 23 July 2020
rpsgroup.com Page iii



REPORT

10.7.3  ManNAgEmMENT MESPONSE ......uuuuriieiiieiiietiteeeeereeeeeeeeeeeeeesaeeeeeseseeeaessesessesesssesessnsesessaeeeensennnnes 40
B o 18 = 1 SRR 41
10.8.1 Environmental ObJECHVE.........uuiiiiiiiiiiiiiieeeeee et e e e eeenneees 41
10.8.2 Potential IMPACES .....eeiiiieiiee et e e e e e e e 41
10.8.3 ManNagemENT FESPONSE ......ceiiiuiiiieiiiiie ettt ettt ettt e et e e st e e s st e e s na et e e snnaee s 41
10.9  SOCIAI SUMMOUNGINGS .....eeiiitiiie ettt ettt bt e e ab e e e e b e e e e annbe e e e annee 41
10.9.1  Environmental ObJECHVE........uuuiiiiiiiiiiiiiiee et eeeeenneees 41
10.9.2 Aboriginal culture and Neritage ..............uuueiieiiiiiiiiiiiiieiiiee et eeeeeeeees 41
10.9.3  AMENItY — MOSQUILOS ....eveiiiiiiiiiiiiiiiiiiiieiieeeeeee ettt e eeeeeeeeeeeeeeeeeeeeeeeseeeeeeseeseeeeeeeeenenes 42
ORI U o) {1 - S 42
11 FRAMEWORK FOR MANAGEMENT PLAN IMPLEMENTATION......cccoiccoier e necee e s e e s e 43
72 00 1\ 0 U K= 10 S 44
13 REFERENCES......... oot a s s e e e s e s mn e e e s mn e e e e mn e e e s mn e e e s nmnn s 45
Tables
(contained within report text)
Table 1: Summary of the relevant environmental factors and management measures ..................cccuvveee. 4
Table 2: Key state and Commonwealth [egisIation ..............c.uuiiiiiiii i 7
Table 3: Applicable guidelines, standards and POlICIES ........coiiiiiiiiiiiiiie e 7
Table 4: Pretty Pool mangrove potential impacts risk MatriX ...........coooieiiiiiii e 12
Table 5: Loss of Beard vegetation association: 127 in the LAU ... 14
Table 6: Size of flatback turtle nesting sites proximate to Port Hedland..............ccccoeiiiiiiiiiiieee e, 19
Table 7: Reproductive outputs of flatback turtle nesting sites proximate to Port Hedland ........................ 19
Table 8: Conservation significant fauna species potentially occurring within the site .............ccccccceeeil 25
Plates
(contained within report text)
Plate 1: Vegetation and bare tidal flats within the Site...........coooiiiii e 5
Plate 2: Planted street trees to be retained by the future development of the site .........ccoceviiieen, 6
Plate 3: Avicennia marina (closed canopy, landward edge) in Pretty Pool CreeK..........cccoccveviiiiieeennn. 11
Plate 4: World War Two rifle range, Merv’'s LOOKOUL ..........oooi i 33
Figures

(compiled at rear of report)

Figure A:
Figure B:
Figure C:
Figure D:
Figure E:

Figure F:
Figure G:
Figure H:
Figure I

Figure J:
Figure K:

Site location

Town of Port Hedland’s Town Planning Scheme No. 5
Structure plan

Distance to the Pretty Pool Creek mangroves

Extent of Beard Vegetation Association: 127 within EPA Inner Port Hedland Port Area
Local Assessment Unit

Design considerations

Line of sight from Cemetery Beach at +36 m AHD
Topgraphy

Acid sulfate soil risk mapping

Heritage mapping

Bushfire prone areas

EEL20043.001 (formerly EEL1503002) | Environmental assessment report | Rev 2 | 23 July 2020
rpsgroup.com Page iv



REPORT

Appendices

Summary of fatal flaws for proposed development of East Port Hedland based on
hydrodynamic modelling
Mangrove & Potential Erosion Impacts Assessments

Local Water Management Plan Addendum (Cardno 2020) and Local Water Management
Plan (RPS 2015)

EPA advice and recommendations

Environmental Assessment Report: Waterbirds

Coastal Hydrodynamic Modelling

Flora, vegetation and fauna desktop searches

Pretty Pool marine turtle visualisation
Aboriginal heritage desktop search

EEL20043.001 (formerly EEL1503002) | Environmental assessment report | Rev 2 | 23 July 2020

rpsgroup.com Page v



REPORT

SUMMARY

RPS Australia West Pty Ltd (RPS) has been commissioned to provide this Environment Assessment Report
(EAR) to support the proposed structure plan for the Athol Street development (the site). The site is located
within Port Hedland, in the Pilbara region of Western Australia, about 1,600 kilometres (km) north of Perth,
and is situated approximately 3.5 km east of the town’s centre in East Port Hedland. The site lies adjacent to
existing residential development of Cooke Point directly to the north and east. To the west, the site is
bordered by Cooke Point Road. The southern boundary of the site is loosely bordered by Pretty Pool Creek
(Figure A).

The site is zoned to “Urban Development” under the Town of Port Hedland’s (ToPH) Town Planning Scheme
(TPS) No. 5 (Figure B). The 20.3 hectare (ha) proposed structure plan development footprint is a subset of
the 42.5 ha TPS amendment area assessed by the EPA in 2012 for Amendment No. 58 (Figure C). The TPS
amendment boundary, and subsequent proposed structure plan boundary, have been guided by project
specific technical investigations, particularly regarding impacts to the Pretty Pool Creek mangroves (Cardno
2012, Appendix A; Cardno 2015, Appendix B; and Cardno 2020a, Appendix C), which underpin this current
environmental assessment.

Amendment No. 58 assessment

In 2012 the ToPH initiated Amendment No. 58 to Town Planning Scheme (TPS) No. 5 to rezone the
amendment area from “Parks and Recreation”, “Water and Drainage”, “Waste Disposal and Treatment” and
“Rural” to “Urban Development” to facilitate residential land uses.

The ToPH referred Amendment No. 58 to the Environmental Protection Authority (EPA) for assessment
under Section 48a of the Environmental Protection Act 1986. The EPA assessed Amendment No. 58 as
“Scheme Amendment Not Assessed — Advice Given (no appeals)”. The EPA subsequently issued its advice
and recommendations to the ToPH on 17 December 2012 (Appendix D).

The EPA’s advice identified the following environmental issues that require further specific management
consideration during future subdivision stages:

e Benthic habitat (Pretty Pool Creek mangroves)

e  Marine fauna and flora (marine turtles)

e  Terrestrial environmental quality (acid sulfate soil)
e  Heritage.

To ensure that future development of the site was managed in accordance with the EPA’s objectives the
ToPH included the following specific key conditions within Appendix 7 of TPS No. 5:

a. Subdivision and development of the land shall have due regard to an approved
Structure Plan approved by the Western Australian Planning Commission (WAPC).
b. Land identified in the Structure Plan(s) will be restricted to a built height limit that
prevents light spill onto Cemetery Beach and Pretty Pool Beach and adjacent sea.
c. Environmental Management Plans addressing the following shall be prepared,
adopted and implemented to the satisfaction of the ToPH on advice from the relevant
state government agency:
i.  Construction management.
ii. Foreshore management.
iii. Mangrove management.
iv. Drainage and nutrient management.
v. Marine turtle management.
vi. Acid sulfate soil (if required).
vii. Other management plans as considered necessary on the advice from relevant
state government agency.
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Structure plan

The proposed structure plan has been developed to guide the subdivision and development of the northern
20.3 ha of the TPS amendment area (Figure C). The proposed structure plan promotes the following key
land uses:

e Residential
e  Public purposes (wastewater pumping station)
e  Environmental conservation (foreshore reserve)

e  Public open space.
Engineering philosophy

The proposed engineering methodology consists of filling the proposed structure plan development footprint
to raise it to a safe 15 centimetre level above the modelled 500-year Average Recurrence Interval (ARI)
coastal storm surge level and providing protection against coastal hazards through installing a rock
revetment. The engineering drainage design involves the use of an open drain/swale network, which
conveys surface water to arterial drainage corridors across the development. The purpose of this
methodology is to provide the following outcomes:

e  Convey stormwater run-off from rainfall events to Pretty Pool Creek.
e Provide adequate clearance from predicted coastal storm surge levels.
o Undertake coastal protection works (install rock revetment) against storm surge and flooding.

e  Meet the Better Urban Water Management (WAPC 2008) stormwater design and water quality
objectives.

Purpose of this report

The purpose of this EAR is to review the key environmental factors in respect to the proposed structure plan
and detail the management measures outlined in the EPA’s assessment of Amendment No. 58.

This EAR:

e Provides an overview of the proposed structure plan and describes the regional and local setting of the
site.

e Reviews the EPA’s key environmental factors including potential environmental impacts and
management measures.

e  Supports the planning and environmental assessment of the proposed structure plan.

Key environmental issues
This EAR addresses the following environmental factors that need to be considered in accordance with the
EPA’s Statement of Environmental Principles, Factors and Objectives (EPA 2020):
e  Sea factors
—  Benthic communities and habitats
—  Coastal processes
—  Marine environmental quality
—  Marine fauna
e Land factors
—  Flora and vegetation

—  Terrestrial environmental quality
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—  Terrestrial fauna
Water factor

— Inland waters
Air factor

—  Air quality

People factor

—  Social surroundings.

Each of the environmental factors have been assessed to identify the potential impact of the proposed
structure plan and detail the management measures to minimise these impacts.

Key environmental outcomes

Noting that the creation and formalisation of an appropriate setback to Pretty Pool Creek, and its fringing
mangrove community, to ensure that no direct impacts will occur to mangrove system or the broader marine
environment was achieved through Amendment No. 58, the proposed structure plan environmental
outcomes are:

Management of the ecological integrity of Pretty Pool Creek mangroves through the preparation and
implementation of Mangrove Management Plan (MMP), Construction Management Plan (CMP) and
Foreshore Management Plan (FMP)

Implementation of coastal protection works in accordance with an approved FMP

Implementation of built form height limits, Artificial Light Management Plan to manage potential light spill
impacts to the Pretty Pool Beach flatback turtle rookery and Marine Turtle Management Plan minimise
potential impacts from an increased residential population

Implementation of Pilbara-centric water sensitive urban design and stormwater drainage management

Use of native species in landscaping.

Management commitments

Table 1 summarises the key environmental issues and the proposed management commitments.
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Table 1: Summary of the relevant environmental factors and management measures
Environmental | Objective Applicable legislation and/or guidance Potential impacts Potential management measures
factor
Sea
Benthic To protect e Environmental Factor Guideline: Benthic e Loss of up to 3.46 ha of intertidal mud and samphire e MMP and CMP to be prepared to the satisfaction of the ToPH and the Department of Biodiversity,
Communities benthic Communities and Habitats (EPA 2016a) flats. Conservation and Attractions (DBCA) at subdivision. The MMP will include:
and Habitats communities e Technical Guidance: Protection of Benthic e Halo effect due to either sediment scour or smothering — Aerial photography and field surveys will be used to map the distribution and coverage of mangrove
and habitats Communities and Habitats (EPA 2016b) around the development boundary due to changes in the vegetation associations
so that local wave conditions. — Mangrove health surveys will be undertaken in an effort to ensure that any negative impacts are
biological e Water quality changes during construction (turbidity) or detected as soon as possible. Mangrove health monitoring would consist of regular visual
diversity and due to reduced flushing could potentially cause indirect assessments to determine mangrove condition
ecological losses. — Mangrove monitoring sites will be established prior to the commencement of construction activities.
integrity are e Indirect impacts to mangrove and samphire vegetation | During the construction phase a CMP will be required which will address the following management
maintained through reduced water quality from developmental run- and mitigation measures:
off. — Ensuring no mangroves are cleared through access restrictions
— Restrict access to areas outside of the proposed structure plan development footprint
— ldentify and manage potential impacts to the environment surrounding the proposed structure plan
development footprint prior to ground disturbing activities
— Dust management
— Noise management
— Fauna management.
Coastal To maintain e Environmental Factor Guideline: Coastal Processes | e Flooding and erosion of the shoreline as a result of tidal |e Finished floor level for residential development of 6.7 m Australian Height Datum consistent with the
Processes the (EPA 2016c¢) movement, storm surge, wave action, near shore findings of the Coastal and Hydrological Review (Cardno 2020b), CHRMAP (GHD 2019) and SPP 2.6.
geophysical e State Planning Policy (SPP) 2.6: State Coastal currents and changes in water level. e The following steps will be implemented to develop the basis of design and confirm that the coastal
processes that Planning Policy e Altering the natural patterns of sediment movement protection structures (i.e. rock revetment) are the most suitable approach from a performance and
shape coastal |, pPort Hedland Townsite CHRMAP, Coastal Hazard resulting from the installation of artificial structures financial viability perspective:
morphology so Risk Management and Adaptation Plan (GHD associated with the development. — Undertake a gap assessment to identify datasets required to inform coastal processes assessment
that' 2019) e Altering the available area for potential mangrove and concept option development
environmental migration or recruitment. — Undertake the required investigations to fill any gaps in the data
values of the — Develop a basis of design with available information
coast are — Develop several concept designs based on the preferred approach to be optimised to confirm the
protected most suitable design.
— Obtain required environmental approvals for the preferred design.
e FMP to be undertaken at subdivision to appropriately manage access to Pretty Pool Creek, activities
and conserve creek foreshore vegetation. FMP will be prepared to the satisfaction of the ToPH and the
Department of Planning, Lands and Heritage (DPLH) at subdivision. The FMP will detail (but not limited
to) the following:
— Description of the foreshore management area
— Foreshore planning and environmental approvals
— FMP implementation and responsibility framework
— Statutory requirements and policy context
— Existing environment
— Foreshore design and function
— Coastal Hazard Risk Management and Adaptation Plan
— Coastal protection design & future shoreline monitoring and management
— Figures of the rock revetment walling
— Figure of the landscape design
— Lifecycle and costs of the proposed foreshore assets.
Marine To maintain e Environmental Factor Guideline: Marine Altering the hydrodynamics of the creek (development fill) e The Local Water Management Strategy (LWMS) (Appendix C) for proposed structure plan outlines the
Environmental the quality of Environmental Quality (EPA 2016d) may interrupt and alter local water circulation within the near key water servicing, drainage and environmental management considerations to be progressed in
Quality water, e Technical Guidance: Protecting the Quality of shore areas of the Pretty Pool Creek which may reduce support of subsequent development design and planning approval phases.

sediment and
biota so that
environmental
values are
protected

Western Australia’s Marine Environment (EPA
2016e)

e Guidance Statement for Protection of Tropical Arid
Zone Mangroves along the Pilbara Coastline (EPA
2000)

e Australian and New Zealand Guidelines for Fresh
and Marine Water Quality (Australian and New
Zealand Environment Conservation Council and
Agricultural and Resource Management Council of
Australia and New Zealand. 2000)

o Pilbara Coastal Water Quality Consultation
Outcomes: Environmental Values and
Environmental Quality Objectives (Department of
Environment 2006)

e Better Urban Water Management (WAPC 2008)

water quality.

o Key water management outcomes from the LWMS include:
— First 15 millimetres (mm) of rainfall on lots to be detained within lots through soakwells or rainwater
tanks
— First 15 mm of rainfall from the road reserve to be detained in linear swales
— All additional rainfall to be conveyed southward to Pretty Pool Creek via the road reserves and
swales
— Swale to discharge any rainfall events greater than 15mm to Pretty Pool Creek, which is consistent
with the conveyance of stormwater from the surrounding residential development along Athol Street
and Cooke Point.
e Urban Water Management Plan(s) will be finalised to the satisfaction of the ToPH and DWER at
subdivision.
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Environmental | Objective Applicable legislation and/or guidance Potential impacts Potential management measures
factor
Marine Fauna To protect e Environment Protection and Biodiversity e Increased lighting from proposed development may At its closet point the proposed structure plan development footprint is located over 1.4 km from the
marine fauna Conservation Act 1999 potentially disrupt nesting and behaviour of nestling and Pretty Pool beach turtle nesting area. Line of sight analysis using Lidar topography illustrated that the
so that e Biodiversity Conservation Act 2016 adult turtles. TPS amendment boundary and hence smaller LSP boundary was protected from light spill by the
biological e Environmental Factor Guideline: Marine Fauna e An increased residential population also has the potential primary dunes at Pretty Pool Beach.
diversity and (EPA 2016f) to impact marine turtle nesting and hatchling behaviour, Proposed development will be restricted through built form height limits to ensure that no artificial light
ecological o Environmental Assessment Guideline for Protecting through the use of recreation vehicles, pets and sources from the development (i.e. streetlights and residential dwellings) will be directly visible to either
intggrity are Marine Turtles from Light Impacts (EPA 2010) interaction with nesting turtles. adult females nesting or departing hatching turtles at Pretty Pool and Cemetery beaches.
maintained « National Light Pollution Guidelines for Wildlife To minimise the potential for the Athol Street development to cumulatively add to the existing skyglow
including marine turtles, seabirds and migratory levels the development’s lighting will be designed to accord with the National Light Pollution Guidelines
shorebirds (DEE 2020) (DEE 2020), and the EPA’s Environmental Assessment Guideline for Protecting Marine Turtles from
Light Impacts (EPA 2010), while meeting legislative and regulatory requirements for human safety.
This will be achieved through the preparation of an Artificial Light Management Plan, inclusive of
biological and artificial light monitoring and auditing requirements, which addresses the best practice
lighting design principles identified in the National Light Pollution Guidelines (DEE 2020). The purpose
of this Artificial Light Management Plan is to demonstrate that artificial light generated by the Athol
Street development can be managed so that flatback turtles are:
— Not disrupted within, nor displaced from, important habitat
— Able to undertake critical behaviours such as reproduction and dispersal.
The Artificial Light Management Plan will include:
— Description of the proposed lighting
— Flatback turtle description
— Risk assessment
— Artificial Light Management Plan
— Biological and artificial light monitoring and auditing.
The Artificial Light Management Plan will provide the technical rationale to underpin the heights of
streetlights and residential dwellings within the future Athol Street development and will be prepared to
the satisfaction of the ToPH on advice from the DBCA at subdivision.
CMP to include provisions restricting construction to day light hours only during turtle nesting and
hatching season to avoid potential artificial light impacts to marine turtles during construction and
development.
A Marine Turtle Management Plan will be prepared to minimise potential impacts, including through the
use of recreation vehicles, pets and interaction with nesting turtles, to marine turtles from an increased
residential population. The Marine Turtle Management Plan will be prepared to the satisfaction of the
ToPH on advice from the DBCA at subdivision.
Land
Flora and To protect e Environment Protection and Biodiversity e Loss of up to 16.81 ha coastal dune vegetation. Retention of planted street trees along Athol Street.
Vegetation flora and Conservation Act 1999 e Introduction and distribution of weed species. MMP, CMP and FMP to be prepared to the satisfaction of the ToPH and the DBCA at subdivision.
vegetation so | e  Biodiversity Conservation Act 2016 e Hydrological changes.
that biological |,  Environmental Factor Guideline: Flora and o Vegetation disturbance/loss as a result of construction
diversity and Vegetation (EPA 20169) works, and increased use of off-road vehicles.
ecological e Technical Guidance: Flora and Vegetation surveys |e Vegetation quality degradation through increased
integrity are for Environmental Impact Assessment (EPA 2016h) pollution and waste.
maintained
Terrestrial To maintain Acid sulfate soils
Environmental the quality of | e Environmental Factor Guideline: Terrestrial e Acidification and release of heavy metals from ASS into The final fill levels, engineering service excavation and dewatering requirements will dictate whether a
Quality land and soils Environmental Quality (EPA 2016i) groundwater, surrounding marine environment. preliminary ASS investigation and ASS and Dewatering Management Plan (ASSDMP) are required.

SO that the o Identification and Investigation of Acid Sulfate Soils |e Corrosion of concrete structures such as bridges, piles, However, if required, the ASSDMP wiill:
environment and Acidic Landscapes (Department of pylons, drainage pipes. — Outline the soil management measures, the groundwater and dewatering effluent monitoring
values are Environment Regulation (DER) 2015a) measures and the contingency management measures required to minimise any environmental
protected e Treatment and Management of Soils and Water in impacts
Acid Sulfate Soil Landscapes (DER) 2015b) — Be prepared to the satisfaction of the DWER at subdivision.

Terrestrial Fauna | To protect e Environment Protection and Biodiversity e Habitat disturbance as a result of construction, and Avoid clearing of rocky/boulder habitat that may contain micro-habitat suitable for refuge for some small
terrestrial Conservation Act 1999 increased use of off-road vehicles. terrestrial mammal species.
fa}una so that |e Biodiversity Conservation Act 2016 e Impact on migratory bird species through loss of habitat. The Pretty Pool Creek line will be avoided.
b!olog!cal e Environmental Factor Guideline: Terrestrial Fauna |e As a result of disturbance during construction (noise and Maintain equipment such that all noise emitting equipment is fully serviceable and working to the
dlverS|Fy and (EPA 2016j) clearing activities), there may be an effect on the local correct specifications. All construction movement will be scheduled to take place during the day.
ecological e Technical Guidance: Terrestrial Fauna Surveys abundance of fauna populations due to interruption to MMP, CMP and FMP to be prepared to the satisfaction of the ToPH and the DBCA at subdivision.
ngeiggiynzge (EPA 2004a) fauna behaviour, including displacement, injury or death. FMP will also address a community education program including:

Inadvertent injury and/or mortality as a result of
increased vehicle strikes from increased traffic.

Impacts on significant fauna species.

Habitat destruction from increased activity from domestic
pets.

Habitat and food source degradation through increased
pollution and waste.

— Installation of signs and educational material to inform the public of the local fauna and important
habitats that people should avoid

— Encourage the community to use dog leads and discourage people to allow dogs to roam off-leash

— Discourage littering and pollution through educational material and fines.
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Environmental
factor

Objective

Applicable legislation and/or guidance

Potential impacts

Potential management measures

Air
Air Quality To maintain air | e  Environmental Factor Guideline: Air Quality (EPA |e In 2009, the EPA expressed concern that 24 hour PM10 Dust management shall comply with Guidelines for Managing the Impacts of Dust and Associated
quality and 2020b) dust concentrations regularly exceeded the air National Contaminants from Land Development Sites, Contaminated Sites Remediation and Other Related
minimise o Port Hedland Air Quality Health Risk Assessment Environmental Protection Measure (air NEPM) of 50 Activities (DEC 2011) through the preparation and implementation of a Dust Management Plan to
emissions so for Particulate Matter (Department of Health (DoH) pg/m3 (+ 5 exceedances for natural events) and that prevent or avoid excessive dust generation. The Dust Management Plan will address the following
that 2016) existing planning arrangements allowed for residential wetting procedures of the development work area will be undertaken:
environmental Managing Dust in Port Hedland, Industry development in the West End. — Any dry engineering fill sand to be stockpiled will be actively wet down during active extraction
vall:esta(;e Regulation Fact Sheet (DoH 2018) e Air Quality could be potentially impacted, either directly — Water carts will be available near the site entrance to enable pre-wetting of access roads and areas
protecte «  Guideline for Managing the Impacts of Dust and or indirectly, through the generation of fugitive dust of the site where vehicle movements are anticipated will be carried out.
Associated Contaminants from Land Development em|33|on§ through the following COﬂStI'U.CtIOn aCt'Y't'655 Dust Management Plan to be prepared to the satisfaction of the ToPH and DWER at subdivision.
Sites, Contaminated Sites Remediation and Other —  Clearing land for the development sites, public open Prior to commencement of any construction, wind fencing will be installed on the boundaries of the site
Related Activities (Department of Environment and space, roads and carpark if required.
Conservation (DEC) 2011) - Wlnq-borne dust from exp(_)sed surfa(_:es, earth . Should high wind speeds be forecast, site activities will be reviewed as deemed appropriate.
moving, transport, stockpiling or loading of materials.
People
Social To protect Aboriginal culture and heritage
Surroundings social

surroundings
from
significant
harm

Aboriginal Heritage Act 1972

Environmental Factor Guideline: Social
Surroundings (EPA 2016k)

Guidance for the Assessment of Environmental

Factors: Assessment of Aboriginal Heritage (EPA
2004b)

Excavation / construction activities may unearth and/or
damage artefacts or other items of cultural Aboriginal
significance.

Consult with DPLH to determine obligations under the Aboriginal Heritage Act 1972.
Approval to disturb the Aboriginal archaeological site under Section 18 of the Aboriginal Heritage Act
1972 (if required) prior to ground disturbing activities

Should any Aboriginal objects be identified or unearthed during development, works will be stopped,
and the findings reported to the DPLH

Amenity

Health Act 1911

Environmental Factor Guideline: Social
Surroundings (EPA 2016k)

Environmental Guidance for Planning and
Development (EPA 2008)

The partial infilling of the Pretty Pool Creek flood plain may
result in increased areas of standing water following rainfall
and periods of higher tides which may have the potential to
serve as mosquito breeding areas. Health and amenity
issues could affect visitors and residents living adjacent to
the water body if mosquito breeding occurs in large
numbers.

Mosquito monitoring program to be prepared to the satisfaction of the ToPH at subdivision.

If mosquito numbers are found to be excessive, a Mosquito Management Plan will be prepared in
consultation with the ToPH and the DoH and implemented.

Bushfire

Fire and Emergency Services Act 1998
Environmental Factor Guideline Social
Surroundings (EPA 2016k)

SPP 3.7: Planning in Bushfire Prone Areas
Guideline for Planning in Bushfire Prone Areas,

Version 1.3 (DPLH and Department of Fire and
Emergency Services 2017)

¢ Damage to people, property and infrastructure from fire.
e Death and/or injury due to fire.

Bushfire Management Plan has been prepared to provide the bushfire management framework
proposed to be actioned as part of developing the site in accordance with the structure plan.

Bushfire Attack Level contour mapping within the Bushfire Management Plan will be updated (if
required) to reflect the proposed structure plan and subdivision outcomes.
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1 INTRODUCTION
1.1 Background

RPS Australia West Pty Ltd (RPS) has been commissioned to provide this Environment Assessment Report
(EAR) to support the proposed structure plan for the Athol Street development (the site). The site is located
within Port Hedland, in the Pilbara region of Western Australia, about 1,600 kilometres (km) north of Perth,
and is situated approximately 3.5 km east of the town’s centre in East Port Hedland. The site lies adjacent to
existing residential development of Cooke Point directly to the north and east. To the west, the site is
bordered by Cooke Point Road. The southern boundary of the site is loosely bordered by Pretty Pool Creek
(Figure A).

The site is zoned to “Urban Development” under the Town of Port Hedland’s (ToPH) Town Planning Scheme
(TPS) No. 5 (Figure B). The 20.3 hectare (ha) proposed structure plan development footprint is a subset of
the 42.5 ha TPS amendment area assessed by the EPA in 2012 for Amendment No. 58 (Figure C). The TPS
amendment boundary, and subsequent proposed structure plan boundary, have been guided by project
specific technical investigations, particularly regarding impacts to the Pretty Pool Creek mangroves (Cardno
2012, Appendix A; Cardno 2015, Appendix B; and the LWMS, RPS 2015 and Cardno 2020a, Appendix C),
which underpin this current environmental assessment.

1.1.1 Amendment No. 58 assessment

In 2012 the ToPH initiated Amendment No. 58 to Town Planning Scheme (TPS) No. 5 to rezone the
amendment area from “Parks and Recreation”, “Water and Drainage”, “Waste Disposal and Treatment” and
“Rural” to “Urban Development” to facilitate residential land uses.

The ToPH referred Amendment No. 58 to the Environmental Protection Authority (EPA) for assessment
under Section 48a of the Environmental Protection Act 1986. The EPA assessed Amendment No. 58 as
“Scheme Amendment Not Assessed — Advice Given (no appeals)”. The EPA subsequently issued its advice
and recommendations to the ToPH on 17 December 2012 (Appendix D).

The EPA’s advice identified the following environmental issues that require further specific management
consideration during future subdivision stages:

e Benthic habitat (Pretty Pool Creek mangroves)

e  Marine fauna and flora (marine turtles)

e  Terrestrial environmental quality (acid sulfate soil)
e  Heritage.

To ensure that future development of the site was managed in accordance with the EPA’s objectives the
ToPH included the following specific key conditions within Appendix 7 of TPS No. 5:

a. Subdivision and development of the land shall have due regard to an approved
Structure Plan approved by the Western Australian Planning Commission (WAPC).
b. Land identified in the Structure Plan(s) will be restricted to a built height limit that
prevents light spill onto Cemetery Beach and Pretty Pool Beach and adjacent sea.
c. Environmental Management Plans addressing the following shall be prepared,
adopted and implemented to the satisfaction of the ToPH on advice from the relevant
state government agency:
i. Construction management.
ii. Foreshore management.
iii. Mangrove management.
iv. Drainage and nutrient management.
v. Marine turtle management.
vi. Acid sulfate soil (if required).
vii. Other management plans as considered necessary on the advice from relevant
state government agency.
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1.2 Purpose of this report

The purpose of this EAR is to review the key environmental factors in respect to the proposed structure plan
and detail the management measures outlined in the EPA’s assessment of Amendment No. 58.

This EAR:

e Provides an overview of the proposed structure plan and describes the regional and local setting of the
site

e Reviews the EPA’s key environmental factors including potential environmental impacts and
management measures

e  Supports the planning and environmental assessment of the proposed structure plan.

1.3 Key reports
The following key environmental investigations identified the environmental factors and defined the TPS
amendment boundary as assessed by the EPA in 2015 for Amendment No. 58:

o Fatal Flaws for Proposed Development of East Port Hedland based on Hydrodynamic Modelling
(Cardno 2012, Appendix A)

e Review of the impacts to the Pretty Pool Mangroves based on the hydrodynamic modelling (Cardno
2012, Appendix A)

e the Cardno hydrodynamic modelling and mangrove assessment was independently peer reviewed by
Dr Erik Paling

e site survey with mangrove and mudflat vegetation mapping by RPS botanist in 2010

e  Bamford Consulting Ecologists survey of waterbirds in the Pretty Pool Creek area (Appendix E)
e  Preliminary Noise Impact Assessment (Herring Storer Acoustic 2011)

e  Athol Street District Water Management Strategy (RPS 2012a)

e Review of state and Commonwealth ecological databases

e Review of key Port Hedland specific reports including:

—  Port Hedland Air Quality and Noise Management Plan: The Port Hedland Dust Management
Taskforce Report (Department of State Development 2010)

—  Proposed Outer Harbour Development, Port Hedland: Public Environmental Review / Draft
Environmental Impact Statement (BHP Billiton 2011)

—  Port Hedland Coastal Vulnerability Study (Cardno 2011)

e Undertaking a preliminary environmental assessment of the East Port Hedland area (RPS 2011) to
identify areas of land (precincts) which are less constrained by environmental factors. RPS (2011)
identified the site was significantly less constrained than other areas in the East Port Hedland area

e undertaking an environmental interrogation of the Athol Street Precinct (RPS 2012b) to identify a
potential area where development could be proposed based upon hydraulic coastal monitoring and level
of impact to the mangrove community which fringes Pretty Pool Creek.

The following additional key environmental investigations and government technical reports, which relate to
coastal hazard risk management, marine turtles, terrestrial fauna, air quality, noise and bushfire, have been
undertaken to provide contemporary information relevant to the proposed TPS amendment:

e  Port Hedland Townsite CHRMAP (GHD 2019)

e Mangrove and Potential Erosion Impacts Assessments (Cardno 2015; Appendix B)

e LWMS (RPS 2015) and the Local water management addendum (Cardno 2020a; Appendix C)
e  Coastal Hydrodynamic Modelling (Cardno 2020b, Appendix F)
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1.4

A decade of monitoring Flatback turtles in Port Hedland, Western Australia, 2004/05 — 2013/14
(Imbricata Environmental 2016)

Recovery Plan for Marine Turtles in Australia (Department of the Environment and Energy (Department
of the Environment and Energy (DEE) 2017)

National Light Pollution Guidelines for Wildlife including marine turtles, seabirds and migratory
shorebirds (DEE 2020)

Review of state and Commonwealth ecological databases (Appendix G)
Review of key Port Hedland specific reports including:

—  Port Hedland Air Quality Health Risk Assessment for Particulate Matter (Department of Health
(DoH) 2016)

—  Managing Dust in Port Hedland, Industry Regulation Fact Sheet (DoH 2018)
—  Port Hedland West End Improvement Scheme No. 1, Scheme Report (WAPC 2020)
Noise Impact Assessment (Herring Storer Acoustic 2020)

Bushfire Management Plan (Bushfire Prone Planning 2020).

Identified key environmental factors

This EAR addresses the following environmental factors that need to be considered in accordance with the
EPA’s Statement of Environmental Principles, Factors and Objectives (EPA 2020):

Sea factors

—  Benthic communities and habitats
—  Coastal processes

—  Marine environmental quality

—  Marine fauna

Land factors

—  Flora and vegetation

—  Terrestrial environmental quality
—  Terrestrial fauna

Water factor

— Inland waters

Air factor

— Air quality

People factor

—  Social surroundings.

Each of the environmental factors have been assessed to identify the potential impact of the proposed
structure plan and detail the management measures to minimise these impacts.
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2 STRUCTURE PLAN

2.1 Description

The proposed structure plan boundary, has been guided by project specific technical investigations,
particularly regarding impacts to the Pretty Pool Creek mangroves (Cardno 2012, Appendix A; Cardno 2015,
Appendix B; and Cardno 2020a, Appendix C) which underpin this current environmental assessment.

The proposed structure plan has been developed to guide the subdivision and development of the northern
20.3 ha of the TPS amendment area (Figure C). The proposed structure plan promotes the following key
land uses:

e Residential
e  Public purposes (wastewater pumping station)
e  Environmental conservation (foreshore reserve)

e  Public open space.

2.2 Environmental influences

The key environmental influences of the structure plan were:

e  Pretty Pool Creek mangroves

e  Pretty Pool Beach flatback turtle rookery

e  Coastal processes and the implementation of coastal management measures

e Management of acid sulfate soils (ASS).

2.2.1 Coastal hazard consideration

In 2018, the ToPH prepared a Port Hedland Townsite Coastal Hazard Risk Management and Adaptation
Plan (CHRMAP; GHD 2019) consistent with the WAPC'’s State Planning Policy (SPP) No. 2.6: State Coastal
Planning Policy. The CHRMAP (GHD 2019) included an assessment of the Athol Street and Stables
development sites, both of which are located adjacent to Pretty Pool Creek. The CHRMAP (GHD 2019) was
formally adopted by the ToPH and the WAPC post public consultation in 2019. The proposed structure plan
development footprint is smaller in spatial extent when compared to the TPS amendment area to account for
the revised coastal hazard risk profile.

2.3 Engineering philosophy

The proposed engineering methodology consists of filling the proposed structure plan development footprint
to raise it to a safe level at 15 centimetre (cm) above the modelled 500-year Average Recurrence Interval
(ARI) coastal storm surge level and providing protection against coastal hazards through installing a rock
revetment. The engineering drainage design involves the use of an open drain/swale network, which
conveys surface water to arterial drainage corridors across the development. The purpose of this
methodology is to provide the following outcomes:

e  Convey stormwater run-off from rainfall events to Pretty Pool Creek
e Provide adequate clearance from predicted coastal storm surge levels
e Undertake coastal protection works (install rock revetment) against storm surge and flooding

e  Meet the Better Urban Water Management (WAPC 2008) stormwater design and water quality
objectives.
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2.4 Land use

241 Previous and existing land uses

A review of the historic aerial photography, from 1995 to 2012, shows there has been no observable change
to the natural environment of site. The extents of vegetated land and areas of bare tidal flats remain
consistent over time and the area of vegetated land does not appear to have diminished.

An eastern portion of the site was cleared of vegetation in 2013 and developed as a wastewater pumping
station. Most of the site remains undeveloped and is characterised by coastal dune vegetation and open
mud flats with areas of samphire (Plate 1). Outside of the site, mangroves surround the margins of Pretty
Pool Creek.

Plate 1: Vegetation and bare tidal flats within the site

Identified from site visits and aerial photographs the existing land uses of the site are primarily for
wastewater pumping, water conveyance and maintenance of the local hydrological / ecological function.
Four-wheel drive vehicles have created numerous informal access tracks across the mud flats and
secondary dunes.

2.4.2 Surrounding land uses

The Athol Street road reserve contains planted street trees which provide locally important landscape
amenity and sense of place identity (Plate 2). The planted street trees are planned to be retained by the
future development of the site.
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Plate 2: Planted street trees to be retained by the future development of the site

The residential development of the Port Hedland’s east end (Cooke Point) is situated directly to the north of
the site. The Port Hedland’s east end supports a range of urban land uses including “Residential”

“Commercial”’, “Community”, “Education” and “Parks and Recreation”.
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3 LEGISLATIVE AND POLICY FRAMEWORK

3.1 State legislation

3.1.1 Environmental Protection Act 1986

The Environmental Protection Act 1986 (EP Act) is the key legislative tool for environmental protection in
Western Australia. The EP Act provides for the prevention, control and abatement of pollution and
environmental harm, for the conservation, preservation, protection, enhancement and management of the
environment.

The EP Act is administered by the EPA and the Minister for the Environment.

3.1.2 Relevant legislation and regulations

The proposed residential development of the site will be required to comply with the requirements of other
relevant of pieces of state legislation and regulations. Table 2 provides a summary of the key state
legislation and regulations relevant to the residential land use of the site.

Table 2: Key state and Commonwealth legislation
State legislation
Aboriginal Heritage Act 1972 Contaminated Sites Act 2003
Aboriginal Heritage Regulations 1974 Environmental Protection Act 1986
Biodiversity Conservation Act 2016 Environmental Protection (Clearing of Native Vegetation)
Regulations 2004
Biodiversity Conservation Regulations 2018 Fire and Emergency Services Act 1998
Bush Fires Act 1954 Land Administration Act 1997
Conservation and Land Management Act 1984 Planning and Development Act 2005
Conservation and Land Management Regulations 2002 | Rights in Water and Irrigation Act 1914
Commonwealth legislation
Environment Protection and Biodiversity Conservation Environment Protection and Biodiversity Conservation
Act 1999 Regulations 2000

3.1.3 Relevant guidelines and standards

Proposed residential development of the site will be subject to compliance with applicable guidance
developed by the EPA, and other relevant policy documents, to assist proponents and the public to
understand the minimum requirements for the protection of elements of the environment that the EPA
expects to be met during the assessment process.

State Planning Policies (SPPs) are prepared under Part 3 of the Planning and Development Act 2005 to
provide planning policy control and guidance to project proponents. The development of a structure plan for
the site will be required to respond to relevant SPPs.

Table 3 details the key EPA guidance, other relevant policy documents and state planning policies relevant
to the residential land use of the site.

Table 3: Applicable guidelines, standards and policies

EPA factor guidelines
Environmental Factor Guideline: Benthic Communities and Habitats (EPA 2016a)

Environmental Factor Guideline: Coastal Processes (EPA 2016c¢)

Environmental Factor Guideline: Marine Fauna (EPA 2016f)

Environmental Factor Guideline: Flora and Vegetation (EPA 2016g)
Environmental Factor Guideline: Landforms (EPA 2016I)

Environmental Factor Guideline: Terrestrial Environmental Quality (EPA 2016i)

EEL20043.001 (formerly EEL1503002) | Environmental assessment report | Rev 2 | 23 July 2020
rpsgroup.com Page 7



REPORT

EPA factor guidelines

Environmental Factor Guideline: Terrestrial Fauna (EPA 2016j)
Environmental Factor Guideline: Air Quality (EPA 2020b)
Environmental Factor Guideline: Social Surroundings (EPA 2016k)

EPA technical guidance
Technical Guidance: Protection of Benthic Communities and Habitats (EPA 2016b)
Technical Guidance: Protecting the Quality of Western Australia’s Marine Environment (EPA 2016e)

Technical Guidance: Flora and Vegetation Surveys for Environmental Impact Assessment (EPA 2016h)

Technical Guidance: Terrestrial Fauna Surveys (EPA 2004a)
EPA guidance statements and assessment guidelines

Guidance Statement for Protection of Tropical Arid Zone Mangroves along the Pilbara Coastline. Perth, Western
Australia (EPA 2000)

Environmental Assessment Guideline for Protecting Marine Turtles from Light Impacts (EPA 2010)

Environmental Guidance for Planning and Development (EPA 2008)

Guidance for the Assessment of Environmental Factors: Assessment of Aboriginal Heritage (EPA 2004b).

Relevant policy documents

Australian and New Zealand Guidelines for Fresh and Marine Water Quality (Australian and New Zealand Environment
Conservation Council and Agricultural and Resource Management Council of Australia and New Zealand. 2000).

Pilbara Coastal Water Quality Consultation Outcomes: Environmental Values and Environmental Quality Objectives
(Department of Environment 2006)

Port Hedland Air Quality Health Risk Assessment for Particulate Matter (Department of Health (DoH) 2016)
Managing Dust in Port Hedland, Industry Regulation Fact Sheet (DoH 2018)

Guideline for Managing the Impacts of Dust and Associated Contaminants from Land Development Sites,
Contaminated Sites Remediation and Other Related Activities (Department of Environment and Conservation (DEC)
2011)

State planning policies

SPP 2.6: State Coastal Planning Policy
SPP 3.7: Planning in Bushfire Prone Areas
SPP 5.4: Road and Rail Transport Noise

3.2 Commonwealth legislation

3.2.1 Environment Protection and Biodiversity Conservation Act 1999

The Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) protects Matters of National
Environmental Significance (MNES) and is administered by the Commonwealth Minister of the Environment.
If an action is likely to have a significant impact on any MNES a referral to Department of Agriculture, Water
and Environment (DAWE) is required. MNES: Significant impact guidelines 1.1 (Department of the
Environment 2015) outlines a ‘self-assessment’ process, including detailed criteria, to assist proponents in
deciding whether or not referral may be required.

MNES that relate to the site are listed Threatened species and Migratory species protected under
international agreements.

3.3 Recovery plan for marine turtles

The Recovery Plan for Marine Turtles in Australia (Department of the Environment and Energy (DEE) 2017)
identifies that habitat critical to the survival of a species for marine turtle stocks has been identified by
consensus of a panel of experts in marine turtle biology. Specifically, regarding flatback turtles nesting and
inter-nesting habitat has been identified based on the following criteria:

e Nesting habitat critical to the survival of flatback turtles includes at least 70% of nesting for the stock.
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e Nesting habitat critical to survival of marine turtles is of a geographically relevant scale.

e  Where relevant, nesting habitat determined to be critical to the survival of marine turtles includes areas
that are: geographically dispersed; major and minor rookeries; mainland and island beaches; and winter
or summer nesting.

e  To ensure the validity of long-term monitoring programs for assessing trends in nesting turtle
abundance, all index beaches are considered habitat critical to survival of marine turtles.

e Inter-nesting habitat critical to the survival of marine turtles is located immediately seaward of
designated nesting habitat critical to the survival of marine turtles. The inter-nesting habitat critical buffer
for flatback turtles is 60 km.

3.4 National light pollution guidelines for wildlife including marine
turtles, seabirds and migratory shorebirds

Light pollution was identified as a high-risk threat in the Recovery Plan for Marine Turtles in Australia (DEE

2017) because artificial light can disrupt critical behaviours such adult nesting and hatchling orientation, sea
finding and dispersal, and can reduce the reproductive viability of turtle stocks. A key action identified in the
Recovery Plan was the development of guidelines for the management of light pollution in areas adjacent to
biologically sensitive turtle habitat.

The National Light Pollution Guidelines for Wildlife including marine turtles, seabirds and migratory
shorebirds (DEE 2020) have been developed to address potential impacts to critical behaviours in wildlife
from artificial light. The aim of the National Light Pollution Guidelines for Wildlife is that artificial light will be
managed so wildlife is:

e  Not disrupted within, nor displaced from, important habitat '
e  Able to undertake critical behaviours such as reproduction and dispersal.
The National Light Pollution Guidelines for Wildlife (DEE 2020) recommend:

1. Always using best practice lighting design to reduce light pollution and minimise the effect on wildlife.
Best practice lighting design principles that can be used to reduce light pollution, including:

a. Start with natural darkness and only add light for specific purposes
b. Use adaptive light controls to manage light timing, intensity and colour

c. Light only the object or area intended — keep lights close to the ground, directed and shielded to
avoid light spill

d. Use the lowest intensity lighting appropriate for the task
e. Use non-reflective, dark-coloured surfaces
f.  Use lights with reduced or filtered blue, violet and ultra-violet wavelengths

2. Undertaking an environmental impact assessment for effects of artificial light on wildlife for listed
species for which artificial light has been demonstrated to affect behaviour, survivorship or reproduction.

" Important habitat for marine turtles includes all areas that have been designated as habitat critical to
survival of marine turtles and biologically important areas (DEE 2020).
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4 PORT HEDLAND CLIMATE

4.1 Regional overview

Port Hedland is located within the hot, semi-arid climatic zone. Summers (October to April) are very hot with
an average maximum temperature of 31.8 °C and daily maximum of up to 35.2 °C in March, the hottest
month. Winter temperatures range from an average monthly minimum of 17.2 °C to an average monthly
maximum of 26.8 °C (Bureau of Meteorology 2020a).

Most of the annual rainfall occurs during the summer period from scattered thunderstorms and the
occasional tropical cyclone. A secondary peak in the rainfall occurs in May and June because of rainfall
events caused by tropical cloud bands that intermittently affect the area. These events can also produce low
maximum temperatures particularly away from the coast. Thunderstorms average 20 to 30 events per annum
in the Pilbara; however, 15 to 20 events per annum are more common near the coast (Bureau of
Meteorology 2020a). Thunderstorms can result in erratic and localised rainfall events that lead to tidal surges
and localised flooding of Port Hedland’s low coastal plain area (Bureau of Meteorology 2020a).

The winds at Port Hedland vary in direction and strength with seasonal conditions. Generally, the windiest
conditions are experienced in summer with winds generally prevailing from a north-westerly direction.
Westerly winds are dominant in the morning, shifting to north-westerly in the afternoon, with an
accompanying increase in speed (Bureau of Meteorology 2020a). In winter, east to south-easterly winds are
dominant in the mornings and shift to north easterlies in the afternoon before easing in the evening in
response to diurnal land temperature changes (Bureau of Meteorology 2020a).

411 Cyclones

The coastline from Port Hedland to the Exmouth Gulf is the most cyclone prone area in Australia. Port
Hedland has been severely impacted by 50 cyclones since 1910 (Bureau of Meteorology 2020b). Cyclones
are most common in the Pilbara between February and March and sometimes result in extreme rainfall
events (Bureau of Meteorology 2020b).

Cyclones can cause significant increases in the ocean level through the combined effects of low atmospheric
pressure, strong onshore winds and large waves breaking near shore. This increase in the water level (storm
surge) has implications for coastal development.
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5 SEA-THEMED FACTORS
5.1 Benthic communities and habitat

5.1.1 Pretty pool creek mangroves

Port Hedland is surrounded by areas of arid zone mangroves, within the intertidal zone of creeks, where tidal
inundation is sufficiently frequent. Mangroves are a potential refuge to a large variety of fauna species,
including birds and bats (Paling et al. 2001).

The site is located to the north of the Pretty Pool Creek mangroves which is comprised of the following
associations:

1. Avicennia marina (scattered) — comprising scattered individuals of the mangrove Avicennia marina,
often with scattered samphires, but without high densities.

2. Avicennia marina (closed canopy, landward edge) — a forest/scrub comprising the typical zone of
mangroves immediately behind the mixed association of Avicennia marina and Rhizophora stylosa
(Plate 3).

Plate 3: Avicennia marina (closed canopy, landward edge) in Pretty Pool Creek

The proposed structure plan development footprint is setback from the Pretty Pool Creek mangroves by an
average of 239 m and at its closet point is 112 m from the mangroves. The average separation distance
between the Pretty Pool Creek mangroves and residential development has been increased by 160 m when
compared to the TPS amendment.

5.1.1.1 Hydrodynamic modelling and mangrove assessment

A key study undertaken to validate Amendment No. 58 area was the Cardno (2012) fatal flaw analysis of the
TPS amendment area and the hydrodynamic implications to Pretty Pool Creek and surrounding mangroves
(Appendix A). The following investigations were undertaken to define the spatial extent of the TPS
amendments area to ensure no direct impacts on the Pretty Pool mangrove system and the broader marine
environment:
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e  Coastal vulnerability modelling in accordance with State Coastal Planning Policy 2.6 (SPP2.6), the
proposed development will be required to be above the ARI-500 storm tide inundation level for the 100-
years planning period (2110). To investigate the effects of changed tidal prism characteristics on the
mangroves, a Delft3D model of the Pretty Pool Estuary was set up based on Cardno’s previous work in
the area (Cardno 2011). The tidal processes were simulated for the existing bathymetry as well as the
developed layout, which enabled differences in exchange and velocity to be investigated. Four
scenarios were modelled to determine the extent of changes to exchange and velocities within the creek
between pre and post development conditions. The modelled scenarios include

a. An ambient one-month simulation that encompassed two spring tides with a mean high water level
equal to mean high water springs (2.8 m Australian Height Datum (m AHD)). This is a typical tidal
scenario

b. A seven-day simulation for a 2-year ARI spring tide level of approximately 3.3 m AHD
c. Anextreme 20-year ARI tropical cyclone event (tropical cyclone Terry, January 1973)
d. An extreme 500-year ARI tropical cyclone event, incorporating 0.9 m sea level rise.
e  Specifically, the following was investigated to determine any impacts on the mangroves
a. Decreased tidal prism as a result of the filled development area
b. Changes to the current velocity through the mangrove area
c. Change in mangrove inundation level and duration
d. Change in flushing characteristics of the Pretty Pool Estuary.

e Post-modelling a matrix containing criteria critical to mangrove health and their relative tolerance levels
was finalised by a mangrove specialist. The matrix assessed the outcomes from the modelling study
against the criteria for mangrove health.

e Assessment of development setbacks from the creek and mangroves in accordance with

a. Environmental Protection Bulletin No. 14: Guidance for the assessment of benthic primary
producer habitat loss in and around Port Hedland (EPA 2011)

b. EPA Bulletin No. 18 Sea level rise (EPA 2012).
5.1.1.1.1 Mangrove and potential erosion impact assessments

Cardno (2015) provide a fatal flaw analysis of the combined impact of the Athol Street and Stables TPS
amendment areas and the hydrodynamic implications to Pretty Pool Creek and surrounding mangroves
(Appendix B). The preliminary modelling and impact matrix determined that there would be no direct losses
or impacts to the existing mangroves as a result of the development of the combined extent of the Athol
Street and Stables TPS amendment areas (Table 4).

Table 4: Pretty Pool mangrove potential impacts risk matrix
Potential Mechanism for positive Mechanism for | Conclusions
impact impacts negative
impacts
Water Levels |Increased water levels Increased water | Water level differences during typical conditions
associated with storm events levels during are patchy and of small magnitude. Therefore
may increase flushing of hyper- | extreme storm water level changes are considered likely to have a
saline flats and increase areas |events. minimal impact on mangroves.
suitable for mangrove growth. An increase in the severity of impacts on
mangroves as a result of hydrodynamic changes
during extreme events is possible; however, these
are likely to be minimal and insignificant in
comparison to likely wind damage at such times.
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Potential Mechanism for positive Mechanism for | Conclusions
impact impacts negative
impacts
Groundwater | Increased flows during storm Negative impacts | Direct cyclonic impacts on vegetation likely to be
Flows events may lead to erosion of | to mangroves greater than effects from altered hydrodynamics
salt-flat sediments, creation of | near mouth of the | associated with the development, therefore
new drainage lines, reduction in | creek are impacts on mangroves associated with altered
salinity and increase in area indicated during | current flows are also considered to be minimal.
available for mangrove extreme storm As for water level increases, an increase in the
recruitment. events severity of impacts on mangroves as a result of
(cyclones). hydrodynamic changes during extreme events is
considered to be insignificant in comparison to
likely wind damage at such times.
Groundwater |Increased localised freshwater | Altered hydrology | Mangrove recruitment along the bund wall is
Salinity flows due to hinterland effect, and weight of predicted. Mangrove condition on the seaward
stormwater drainage and development may | margin of the salt flats may improve due to
altered land use. Localised cause hydrostatic | decreased salinity associated slight increases in
freshwater input is predicted to | head and alter inundation and current flow, conversely there is
result in a decrease in groundwater potential for delayed negative impacts on creek
groundwater salinity (and flows such that mangroves along salt flat margin. On balance, it is
increase nutrient hyper-saline considered most likely that the development will
concentrations) in tidal flats, groundwater decrease the salinity of the salt flats and promote
potentially promoting mangrove |under and the survival and growth of mangroves.
colonisation and growth, adjacent to the
particularly on the salt flat along | development
the development margin. move towards
mangroves.
Nutrients Nutrients introduced by altered | Nutrients may Both positive and negative impacts from increased
land use may result in cause increased | nutrients are likely to be minimal.
increased growth of mangroves. | cyanobacterial
mat (algal)
growth on the salt
flats which may
be visually
apparent from the
development
area.

Source: Cardno 2015

The assessment was undertaken to determine if changes in creek hydrology would impact the mangroves
and be a resultant fatal flaw to the development. As such the assessment did not consider any secondary
effects that may occur such as reduced water quality in the creek from run-off via the development. These
secondary effects will be assessed and managed through the application of Better Urban Water

Management principles.

Although the development will not directly impact on the existing mangrove areas of Pretty Pool Creek it is
proposed that a Mangrove Management Plan (MMP) be prepared to monitor for changes in mangrove health
as an early indicator of potential secondary impacts from the development, and to identify management
measures for mitigating any potential impacts.

A Local water management addendum — Athol Street (Cardno 2020a; Appendix C) has been prepared to
address the water management principles for the structure plan. This addendum incorporates the 2015
LWMS undertaken by RPS and the findings from the ToPH’'s CHRMAP (GHD 2019). Cardno (2020a)
confirmed in the addendum that the findings of Cardno (2015) hydrodynamic modelling and LWMS
stormwater management principles remained valid (i.e. that there would be no direct losses or impacts to the
existing mangroves as a result of the development of the combined extent of the Athol Street and Stables

structure plan areas).

5.1.1.1.2 Previous mangrove monitoring for the Pretty Pool development

As part of the implementation of the monitoring and reporting commitments for the Pretty Pool Development,
an MMP was prepared, to the satisfaction of the ToPH and the (then) DEC.
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The mangrove monitoring consisted of a baseline mangrove study of Four Mile Creek, which was
undertaken prior to the commencement of construction in January 2009, and subsequent annual monitoring
from 2010 until 2012. The monitoring result over a 3-year period concluded that there was no notable
change in the health and the overall condition of the mangroves.

The monitoring results demonstrate that the implementation of the management measures for Pretty Pool
residential stages 1, 2, 2a, 4 and 4b have been successful in mitigating potential impacts to the mangroves.

5.1.2 Intertidal mudflats

Typically, areas of intertidal mud flats are found in association with these mangrove areas. Samphire
communities are known to exist in the littoral land system, which occurs along the coast of the Pilbara in level
plains, slightly raised above the adjacent intertidal mudflats (Van Vreeswyk et al. 2004).

Within Pretty Pool Creek area, inclusive of the site, the samphire community is known to consist of a mixed
dwarf shrubland of Tecticornia halocnemoides, Hemichro adiandra, Frankenia pauciflora, with patches of
grassland of Sporobolus virginicus.

5.1.2.1.1 Assessment of benthic primary producer habitat loss

Technical Guidance: Protection of Benthic Communities and Habitats (EPA 2016b) is spatially based
meaning that it is based on the evaluation of areas of benthic communities and habitats which have been
historically lost or are currently present and proposed to be lost or impacted within defined areas. The areas
within which to calculate losses are termed Local Assessment Units (LAUs), for which that are no standard
size or shape and need to be defined on a case-by case basis.

The EPA’s Environmental Protection Bulletin No. 14: Guidance for the assessment of benthic primary
producer habitat loss in and around Port Hedland (EPA 2011) has been superseded by the more general
EPA (2016b). However, for the purpose of reviewing an area where benthic communities and habitats have
been historically lost, are currently present and proposed to be lost or impacted the Inner Port Hedland Port
Area LAU identified by EPA (2011) has been used to inform the potential impact of the Athol Street
development on benthic communities and habitats at the local, regional and State-wide scales.

The Inner Port Hedland Port Area LAU encompasses near shore barrier islands, tidal creeks and adjacent
intertidal areas in the vicinity of the Port Hedland Inner Port and has a total area of 15,102.5 ha (EPA 2011).

The intertidal mud flats within the site, and the Pretty Pool Creek area, are not unusual and are
representative of Beard Vegetation Associations: 127 — Bare areas; mud flats recorded in the Inner Port
Hedland Port Area LAU and more broadly throughout the Pilbara. Kendrick and Stanley (2001) detail that
Beard Vegetation Association: 127 — Bare areas; mud flats has a low priority for reservation in the Pilbara
due to the substantial amount of this community already in reservation (30,345.4 ha). The extent of Beard
Vegetation Association: 127 — Bare areas; mud flats within the LAU is shown in Figure E.

The proposed structure plan development footprint is smaller in spatial extent when compared to the TPS
amendment area to account for the revised coastal hazard risk profile. The development footprint correlates
with the secondary dune vegetation type and primarily avoids lower lying portions of the TPS amendment
area mapped as intertidal mudflats (Figure F).

Table 5 demonstrates the loss of Beard Vegetation Association: 127 in the context of the Inner Port Hedland
Port Area LAU and, more holistically, in Western Australia.

Table 5: Loss of Beard vegetation association: 127 in the LAU
Beard vegetation Percentage of Beard Percentage of Beard
association:127 — vegetation vegetation
bare areas; mud association:127 — bare |association:127 — bare
flats areas; mud flats in LAU |areas; mud flats in WA

Pre-European extent in WA (ha) | 778,381 N/A 100%

Current extent in WA (ha) 778,153 N/A 99.9%

Extent in LAU (ha) 6,963.7 100% 0.89%

Original extent in Pretty Pool 56.1 0.8% 0.007%

Creek (ha)
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Beard vegetation
association:127 —
bare areas; mud
flats

Percentage of Beard
vegetation
association:127 — bare
areas; mud flats in LAU

Percentage of Beard
vegetation
association:127 — bare
areas; mud flats in WA

Extent in Athol Street proposed
structure plan development
footprint (ha)

3.46

0.05%

0.0004%

Extent in Stables TPS proposed | 0.40 0.006% 0.00005%
structure plan development

footprint (ha)

Remaining extent in Pretty Pool |52.24 0.75% 0.007%

Creek after the implementation
of the Athol Street and Stables
structure plan development
footprints (ha)

Sources: Shepherd et al. (2002); ENV (2011); EPA (2011)

Table 5 identifies that 3.46 ha of Beard Vegetation Association:127 — Bare areas; mud flats is within the
proposed structure plan development footprint. The 3.46 ha extent represents approximately 0.05% of Beard
Vegetation Association 127 within the Inner Port Hedland Port Area LAU and 0.0004% in Western Australia.
When the cumulative loss of 3.86 ha of Beard Vegetation Association:127 — Bare areas; mud flats is
considered in the context of the Stables proposed structure plan development envelope, approximately
0.75% of the intertidal mud flats within Pretty Pool Creek, 0.05% within the Inner Port Hedland Port Area
LAU and 0.0005% in Western Australia will be permanently lost.

Given that the small amount of intertidal mud flats within the Athol Street and Stables structure plan
development footprints in the context of Pretty Pool Creek, LAU and Western Australia, development of the
sites will not result in reducing the mapped extent Beard Vegetation Association:127 — Bare areas; mud flats
above the 10% cumulative loss guideline at either the local, LAU or State scales.

5.2
5.2.1

Coastal processes

State Planning Policy 2.6: State Coastal Planning Policy

SPP 2.6: State Coastal Planning Policy provides guidance for decision making within the coastal zone
including establishment of foreshore reserves, managing development, land use change and to protect,
conserve and enhance coastal values.

SPP 2.6 applies to the coast throughout Western Australia, including:

e  Sandy coasts, rocky coasts, mixed sandy and rocky shorelines, coastal lowlands, and tidal reaches of

inland waters

° Near shore marine waters, state waters

e Allislands within the state lying seawards of the mainland

e Land use and development within the coastal zone.

It is considered that Pretty Pool Creek is classified as a tidal reach of inland water body and therefore SPP
2.6 is applicable to the site. SPP 2.6 identifies that Port Hedland is located in Area 2. In this area, the
allowance for current risk of erosion and inundation should be based on a tropical cyclone storm event. SPP
2.6 is based on a 100-year time frame when a subject proposal is being assessed. For storm surge
inundation, consideration is given to ocean forces and coastal processes that have a 500-year ARI
probability of being equalled or exceeded in any given year over the planning timeframe.
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5.2.1.1 Hydrodynamic modelling and mangrove assessment
5.2.1.1.1 Coastal modelling outcomes

The Cardno (2012) modelling predicted minimal changes to occur to the hydrology of the creek for the
ambient tidal scenario and 2-year ARI event scenario, however a very minor reduction in overall tidal
exchange was noted for these scenarios (<1%).

There were minimal differences noted in the results of the extreme event scenarios (20-year and 500-year
ARI). The modelling predicted a 6% and 10% reduction (post-development) in the volume of water
exchanged (during the event) for the 20-year and 500-year ARI events respectively. In both extreme
scenarios this reduction in water exchange translated to an increase in inundation of the mangrove areas of
approximately 5 cm (Cardno 2012). In addition a flood plain area south of Styles Road would likely
experience some additional inundation (approximately 10 cm) during a 500-year ARI event. This would need
to be considered in future planning for the region (Cardno 2012).

The model results suggest that minor changes in peak current velocities would occur in all scenarios. Peak
current velocities would likely be increased in the vicinity of the development area and decreased in the
eastern areas of the creek. As expected, the maximum predicted change in velocities occurs in the 500-year
ARI event (Cardno 2012). The predicted peak velocities for the post-construction scenario are between 10—
15 cm (up to 50% increase) which could cause redistribution of some sediment within the creek and possible
redistribution of mangroves. It was noted that other direct impacts (i.e. wind) would be more significant than
alterations of the hydrodynamic regime during the infrequent extreme weather events (Cardno 2012). The
increase in peak current velocities could be minimised through use of stormwater controls, and engineering
technologies within the development interface area (interface treatments).

5.2.1.2 Mangrove and potential erosion impact assessments

5.2.1.2.1 Coastal modelling outcomes

Cardno (2015) provide a fatal flaw analysis of the combined impact of the Athol Street and Stables TPS
amendment areas and the hydrodynamic implications to Pretty Pool Creek and surrounding mangroves
(Appendix B). With respect to coastal modelling outcomes, the differences between the findings of Cardno
(2015) which modelled both Athol Street and Stables TPS amendment areas and Cardno (2012) which only
modelled the Athol Street TPS amendment area were:

e  Modelling predicted a 9% and 16% reduction (post-development) in the volume of water exchanged
(during the event) for the 20-year and 500-year ARI events, which translated to an increase in
inundation of the mangrove areas of approximately 5 -20 cm (Cardno 2015)

e Flood plain area south of Styles Road would likely experience some additional inundation
(approximately 15 cm) during a 500-year ARI event.

e Predicted peak velocities for the post-construction scenario are up to 30 cm which will likely result in the
redistribution of sediment during extreme events.

Cardno (2015) reconfirmed that other direct impacts (i.e. wind) would be more significant than alterations of
the hydrodynamic regime during the infrequent extreme weather events.

5.2.1.3 Coastal hydrodynamic modelling
Cardno recently undertook hydrodynamic modelling of the Athol Street and Stables proposed local structure
plans. The Coastal Hydrodynamic Modelling (Cardno 2020b; Appendix F):

e  Considers the applicable requirements from SPP 2.6, including the storm events specifications provided
in Schedule One — Calculation of Coastal Processes

e Adjusts Cardno’s existing model to represent the two extreme storm tide events specified in SPP 2.6
Schedule One

—  100-year storm tide to 2120 to assess erosion hazard

—  500-year storm tide to 2120 to assess inundation hazard
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e  Models the influence of the proposed structure plan development footprints pre- and post-construction
for the following configurations

—  No development

—  TPS amendment areas

—  Proposed structure plan development footprints

—  Proposed structure plan development footprints and wastewater treatment plant site

e Characterises the potential inundation and erosion hazards for the proposed structure plan development
footprints and surrounds pre- and post-construction for the specified storm events

e Evaluates the sensitivity of the results to the TPS Amendment area and proposed structure plan
development footprints from the inclusion of the wastewater treatment plant site.

The interpretation of the coastal hydrodynamic modelling indicates:

e Finished floor level of 6.7 m AHD is sufficient to prevent inundation of the proposed development, with
an estimated free board of 15 cm under the 500-year storm tide event for the proposed structure plan
development footprints

e Insignificant excess inundation (less than 5 cm) above the baseline is expected due to the presence of
the proposed structure plan development footprints under the 500-year storm tide event

e Limited excess erosion (less than 10 cm/s) above the baseline is expected due to the presence the
proposed structure plan development footprints under the 100-year storm tide event

e  Proposed structure plan development footprints reduce the influence of development within Pretty Pool
Creek when compared to the total TPS amendment areas

e  Proposed structure plan development footprints and wastewater treatment plant site has the potential to
alter the flood flow pattern more significantly than the TPS amendment areas and may contribute to a
meaningful increase in inundation depth (in the order of 10 cm) to adjacent properties between the
wastewater treatment plant and Wilson Street.

5.2.2 Port Hedland townsite CHRMAP

The CHRMAP (GHD 2019) identifies and considers coastal hazards and risks for the Port Hedland Townsite
culminating in a recommended adaptation pathway with actions to assist in adapting to immediate coastal
inundation and erosion risks and undertaking appropriate planning to address increasing risk over time. The
CHRMAP (GHD 2019) considers hazards and risks in the immediate term (2010), the current planning
horizon (to 2060) and the long-term (to 2120).

The CHRMAP (GHD 2019) was prepared as a strategic document for long-term planning and decision-
making by the community and key stakeholders to adapt the current and future Port Hedland settlement and
infrastructure to coastal erosion and inundation.

The CHRMAP (GHD 2019) assessment was inclusive of the ToPH’s current Local Planning Strategy, and
therefore addressed proposed new residential development area in the east end of Port Hedland. The
CHRMAP (GHD 2019) multi-criteria analysis used to assess options for the Athol Street and Stables
development determined the options of accommodation and protection respond similarly to local
environmental and social values, therefore financial feasibility is the key differentiator to determine the most
appropriate adaptation response.

Therefore, future urban development in the East Port Hedland area needs to include feasibility investigations
that compare protection through raised land levels with accommodation, with an appropriate decision made
at the time of development. All urban development must be undertaken in accordance with SPP 2.6, with
finished floor levels above the required inundation event through engineering fill or accommodation (building
design).

The CHRMAP (GHD 2019) identifies the following adaption options for the East Port Hedland area:
e Managed retreat through expansion of the foreshore reserve
e Interim protection through groynes with sand replenishment

e Interim protection through an intertidal rocky platform with sand replenishment.
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Consistent with the CHRMAP (GHD 2019), the following steps will be implemented to develop the basis of
design and confirm that the coastal protection structures (i.e. rock revetment) are the most suitable approach
from a performance and financial viability perspective:

1. Undertake a gap assessment to identify datasets required to inform coastal processes assessment and
concept option development

Undertake the required investigations to fill any gaps in the data
Develop a basis of design with available information

Develop several concept designs based on the preferred approach to be optimised to confirm the most
suitable design

5.  Obtain required environmental approvals for the preferred design.

To be compliant with SPP 2.6, the planned coastal protection works will need to demonstrate adequate
funding for construction and maintenance in addition to the above design elements.

5.3 Marine fauna

Pretty Pool Beach is a known nesting beach for Flatback turtles. Flatback turtles are protected species under
both the Western Australian Biodiversity Conservation Act 2016 and the Commonwealth EPBC Act.

5.3.1 Flatback turtles in Port Hedland

Numerous flatback turtle studies have been undertaken in Port Hedland to support development projects
including BHP Billiton’s Outer Harbour Development (Pendoley Environmental (PENV) 2009, 2010, 2011a,
2011b), DevelopmentWA ’s Pretty Pool Development (RPS 2009; 2010a, 2010b, 2012c, 2012d, 2013) and
more recently Port Hedland Marina (PENV (2019); RPS (2020)). The findings of CHEA’s Community
Volunteer Turtle Monitoring Program monitoring program at Cemetery Beach and Pretty Pool have been
documented by Conservation Volunteers Australia (2013) and Imbricata Environmental (2016).

5.3.1.1 Nesting adult flatback turtles

5.3.1.1.1 Regional significance

The nesting period for the flatback turtles occurs during the summer months, primarily between October and
February (Pendoley et al 2014). Of the regionally important flatback turtle nesting areas identified by DEE
(2017), Mundabullangana Station and Cemetery Beach are proximate to Port Hedland.

Mundabullangana Station is located approximately 60 km southwest of Port Hedland (DEE 2017). The
primary nesting site is Cowrie Beach, a 3.3 km long, narrow, low energy beach bounded by a mangrove
creek to the northeast and a rocky headland to the southwest (Pendoley et al 2014). Mundabullangana
Station supports a substantial reproductive flatback turtle population with an estimated 1,861 female turtles
nesting annually (Pendoley et al 2014).

Cemetery Beach is located approximately 1.5 km west from the Athol Street development. The population of
nesting turtles appears to be relatively stable between 148 to 202 females/year (PENV 2019).

5.3.1.1.2 Local significance

Nesting sites within the Port Hedland townsite are Cemetery Beach and Pretty Pool Beach. Pretty Pool
Beach is a north-east facing marine embayment, sheltered by Cooke Point, on the eastern side of Port
Hedland. The flatback turtle nesting area is situated approximately 1.1 km south-east from the Athol Street
development at the closest point. The population of female turtles nesting on Pretty Pool Beach ranges
between 31 to 222 females/year (PENV 2019).

At both Cemetery and Pretty Pool beaches, the greatest abundance of nesting was recorded on the eastern
side of the beaches where the dunes are higher and less exposed to onshore artificial light sources
(Imbricata Environmental 2016).

EEL20043.001 (formerly EEL1503002) | Environmental assessment report | Rev 2 | 23 July 2020
rpsgroup.com Page 18



REPORT

Other nesting sites proximate to Port Hedland include Reefs Island, Downes Island, Paradise Beach, Spit
Point and various unnamed beaches (PENV 2009). The relative abundance of turtle tracks attained from
snap-shot aerial track count surveys during the peak nesting period in December 2009 indicate that these
other nesting sites support low nesting densities with approximately 6.7 tracks/km recorded at Paradise
Beach and 1.4 tracks/km recorded at Downes Island (PENV 2009).

A comparison of the population size of the Port Hedland nesting sites (i.e. Cemetery and Pretty Pool
beaches) to Mundabullangana Station identifies that the Port Hedland nesting sites support significantly
smaller numbers of nesting turtles (Table 6).

Table 6: Size of flatback turtle nesting sites proximate to Port Hedland

Nesting site Estimated annual population size (females/year)
Mundabullangana Station 1,861

Cemetery Beach 148 to 202

Pretty Pool Beach 3110222

(Sources: Pendoley et al 2014, PENV 2019)
5.3.1.2 Hatchling flatback turtles

5.3.1.2.1 Reproductive output

The average hatch success recorded for Mundabullangana Station, Cemetery Beach and Pool Beach is
presented in Table 7. The average hatch success recorded for Mundabullangana Station and Cemetery
Beach are very low for flatback rookeries (Pendoley et al 2014). The average hatch success at Pretty Pool
Beach is comparable to other flatback turtle rookeries in the Pilbara (e.g. Barrow Island hatch success is
83.4%). The low hatch success at Mundabullangana Station and Cemetery Beach is most likely due to the
elevated natural sand temperature experienced during egg incubation compared to the more southerly
populations within the Pilbara (PENV 2019). Alternatively, storm surges associated with high cyclonic activity
in the region affecting the embryonic development may also be a factor (DEE 2017).

Table 7: Reproductive outputs of flatback turtle nesting sites proximate to Port Hedland
Nesting site Average hatch success (%)
Mundabullangana Station 68.2
Cemetery Beach 57.3
Pretty Pool Beach 73.0

(Source: Pendoley et al 2014, Imbricata Environmental 2016)
5.3.1.2.2 Nest emergence

Hatchlings start emerging from the nests at Pretty Pool Beach in early December, with a peak in early
January, and continue until mid-February (Imbricata Environmental 2016).

After emerging from nests hatchlings crawl directly towards the sea, a behaviour known as sea finding. The
sea finding process is directed by several cues including light wavelength, light intensity and shape and form
(Lohmann et al. 1997; Tuxbury and Salmon 2005). Beach slope and sound are considered secondary cues
relative to vision and are overruled by light (Lohmann et al. 1997).

5.3.1.2.3 Nearshore disbursal

The disbursal of flatback hatchlings entering the water have been shown to be primarily influenced by ocean
currents under natural conditions (Wilson et al 2018). Nearshore currents in the Port Hedland region are
primarily driven by astronomical tides, which causes a periodic inflow (flood tide) and outflow (ebb tide) of
oceanic water to/from the Northwest shelf region (Cardno 2011). On an incoming flood tide currents
generally flow in a south-southeast easterly direction, whilst on an outgoing ebb tide currents generally flow
in a north-northwest direction (Cardno 2011).

EEL20043.001 (formerly EEL1503002) | Environmental assessment report | Rev 2 | 23 July 2020
rpsgroup.com Page 19



REPORT

5.3.2 Artificial light impacts

Artificial lighting has the potential to reduce the reproductive success of marine turtles by deterring adult
females from approaching nesting beaches or nesting; and disorienting and / or misorienting hatchlings on
the beach and in the nearshore environments (DEE 2020).

RPS reviewed the impacts from artificial light at Pretty Pool and Cemetery beaches as part of Amendment
No. 58. Pretty Pool Beach was used as a reference point to inform the review as it is the closest nesting
beach for marine turtles to the site. Due to the greater separation distance and the higher elevation of the
coastal dunes between Cemetery Beach and the site potential impacts to the marine turtles from artificial
light sources directly visible to marine turtles at Pretty Pool Beach was considered to be the limiting factor to
the heights of built infrastructure within the TPS amendment boundary. The proposed structure plan
development footprint is smaller in spatial extent when compared to the TPS amendment area to account for
the revised coastal hazard risk profile.

5.3.2.1.1 Line of sight analysis — Pretty Pool Beach

To investigate the maximum heights at which direct light from built infrastructure within the TPS amendment
boundary is visible from Pretty Pool Beach, RPS undertook a study using a specifically developed Line of
Sight model (Appendix H).

To inform the Line of Sight model house pads were inserted within TPS amendment boundary at medium
density locations and views were exported from a turtle “eye level” (0 m AHD) at 3 m increments. The results
of the Line of Sight model show:

e  Site 01 — buildings are not visible at +18 m AHD (four storeys) however become visible at +21m AHD
(five storeys)

e  Site 02 — buildings are not visible at +33m AHD (nine storeys) however become visible at +36m AHD
(ten storeys).

The line of sight analysis shows that the Athol Street development can be designed so that no artificial light
sources from the development (i.e. streetlights and residential dwellings) will be directly visible to either adult
females nesting or departing hatching turtles at Pretty Pool Beach, which significantly reduces the pathway
for potential impacts to marine turtles.

5.3.2.1.2 Line of sight analysis - Cemetery Beach

There is a significant coastal dune and existing built form that separates Cemetery Beach from the site. An
analysis of the topography shows the coastal dune, and therefore existing houses, are higher in elevation
than the topography which separates Pretty Pool Beach from site.

Figure G clearly illustrates built form scenario at +36m AHD (10 storeys) that no direct light is visible at turtle
“eye level’ on Cemetery Beach from the site.

The line of sight analysis shows that the Athol Street development can be designed so that no artificial light
sources from the development (i.e. streetlights and residential dwellings) will be directly visible to either adult
females nesting or departing hatching turtles at Cemetery Beach, which significantly reduces the pathway for
potential impacts to marine turtles.

5.3.2.1.3 Lighting design

Skyglow will be generated from the Athol Street development which has the potential to contribute additional
light to the Port Hedland night light environment, which is already significantly impacted by the port
operations. To minimise the potential for the Athol Street development to cumulatively add to the existing
skyglow levels the development’s lighting will be designed to accord with the National Light Pollution
Guidelines (DEE 2020), and the EPA’s Environmental Assessment Guideline for Protecting Marine Turtles
from Light Impacts (EPA 2010), while meeting legislative and regulatory requirements for human safety.

This will be achieved through the preparation of an Artificial Light Management Plan, inclusive of biological
and artificial light monitoring and auditing requirements, prepared to the satisfaction of the DBCA which
addresses the best practice lighting design principles identified in the National Light Pollution Guidelines
(DEE 2020):
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1. Start with natural darkness and only add light for specific purposes
Use adaptive light controls to manage light timing, intensity and colour

Light only the object or area intended — keep lights close to the ground, directed and shielded to avoid
light spill

4. Use the lowest intensity lighting appropriate for the task
5. Use non-reflective, dark-coloured surfaces
6. Use lights with reduced or filtered blue, violet and ultra-violet wavelengths.

The Atrtificial Light Management Plan will provide the technical rationale to underpin the heights of
streetlights and residential dwellings within the future Athol Street development.
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6 LAND FACTORS

6.1 Flora and vegetation

6.1.1 Interim Biogeographical Regionalisation of Australia

Port Hedland lies within the Interim Biogeographical Regionalisation of Australia region of Pilbara 4 and
within the costal subregion of Roebourne (Kendrick and Stanley 2001).

The Roebourne subregion is described as:

Quaternary alluvial plains with a grass savannah of mixed bunch and hummock grasses,
and dwarf Shrub Steppe of Acacia translucens or A. pyrifolia and A. inaequilatera.
Resistant linear ranges of basalts occur across the coastal plains. These uplands are
dominated by Triodia hummock grasslands. Ephemeral drainage lines support Eucalyptus
woodlands. Samphire, Sporobolus grasslands and mangal occur on the marine alluvial
flats and river deltas (Kendrick and Stanley 2001).

6.1.2 Pilbara vegetation mapping

Beard (1975) mapped the vegetation of the Pilbara region at a scale of 1:1,000,000. Beard Vegetation
Associations 117 — Hummock grasslands, grass steppe, soft spinifex and 127 — Bare areas; mud flats occur
over the extent of the site.

Shepard et al. (2002) updated the Beard (1975) vegetation boundaries to account for clearing in the
intensive land use zone and divided some larger vegetation units into smaller units. Shepard et al. (2002)
identifies that 99.9% of the pre-European extent of these vegetation type remains. Kendrick and Stanley
(2001) identifies that both Beard Vegetation Associations are of low priority for reservation.

6.1.3 Desktop assessment

A desktop assessment was undertaken to determine the floristic values of the site using the following
databases and reference materials reports:

1. DBCAs NatureMap database search for species which are declared as “Rare or likely to become
extinct”, “Birds protected under international agreement” and “Other specially protected fauna” identified
as occurring within a 5 km radius of the site on 05 June 2020 (Appendix G)

1. An EPBC Act Protected Matters Report was generated using a radial buffer of 5 km from the site on 05
June 2020. Species of conservation significance that may potentially utilise the landholdings are
identified by the EPBC Act Protected Matters Report (Appendix G)

2. Port Hedland Regional Flora and Vegetation Assessment (ENV 2011a), synthesised 31 technical flora
and vegetation surveys / reports undertaken in Port Hedland and its surrounding hinterlands to inform
its findings, was reviewed.

6.1.3.1 Conservation significant flora

There are no known occurrences of Threatened flora species recorded in or immediately surrounding Port
Hedland (ENV 2011a). This finding is supported by searches of Department of Biodiversity Conservation and
Attractions (DBCA) NatureMap database and the EPBC Act Protected Matters Tool.

The NatureMap database results identify two priority species within the search area:
e  Gomphrena pusilla (Priority 2)
e  Gymnanthera cunninghamii (Priority 3).

ENV (2011a) identifies that 1,030 G. pusilla (P2) individuals have been recorded around Port Hedland at
three locations with all the recordings occurring on low sandy rises that occur in conjunction with mangroves
along the coastline. Given that 1,030 G. pusilla (P2) individuals have been recorded around Port Hedland, it
is considered likely G. pusilla (P2) is well represented in the locality. There are no known records of G.
pusilla (P2) within the site.
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G. cunninghamii (P3) is known from 12 locations around Port Hedland, with a total of seven individuals being
recorded by ENV (2011a) at these locations on low sandy rises near the coast and on creek banks in the
north-west of the ENV’s Port Hedland study area. There are no known records of G. cunninghamii (P3)
within the site.

6.1.3.2 Conservation significant vegetation

The EPBC Act Protected Matters Report identified that there were no known occurrences of Threatened
Ecological Communities (TECs) protected under the EPBC Act identified within the site or within a
surrounding five-kilometre radius buffer.

Further, Kendrick and Stanley (2001) identifies that there are no TECs in the Pilbara 4 Bioregion.

6.1.3.3 Landscape-vegetation types

The site is underlain by primary and secondary coastal dune associations which are known to consist of the
following landscape-vegetation types:

e  Secondary dune comprising low shrub of Acacia stellaticeps over hummock grassland of Triodia
epactia) with open herbland of Euphorbia tannensis

e  Bare tidal salt flats comprised mixed dwarf shrubland of Tecticornia halocnemoides, Hemichro adiandra,
Frankenia pauciflora, with patches of grassland of Sporobolus virginicus (Figure F).

6.2 Landforms

6.2.1 Topography

Figure H shows that the general topography of the site slopes from higher points of elevation along Athol
Street (approximately 6 to 7 m AHD on average) southwards to Pretty Pool Creek. A small dune in the north-
west of the site is the point of highest elevation at approximately 16.5 m AHD.

6.2.2 Geology and soils

A Geotechnical Reconnaissance was undertaken for the East Port Hedland area by GHD in September 2011
(GHD 2011). GHD (2011) identifies that the natural geology of the Pretty Pool Creek area can be broadly
described as consisting of:

e  Sand, pale grown to orange, fine to medium grained, trace silt and clay

e  Silty clay/clay silt, brown to orange, medium to high plasticity, with some fine to medium-grained sand,
with some silt.

6.3 Terrestrial environmental quality

6.3.1 Acid sulfate soils

The Department of Water and Environmental Regulation (DWER) Acid Sulfate Soils (ASS) risk mapping
indicates the site contains small areas of “High to Moderate” risk of ASS occurring within 3 m of natural soil
surface with the remainder of project area being “Moderate to Low” risk of ASS occurring within 3 m of
natural soil surface (Figure 1).

To construct future subdivisions fill will be required to achieve the finished floor level for development of 6.7
m AHD to mitigate storm surge inundation and future sea level rise. In providing advice regarding the
environmental issues of the site, the EPA recommended that a Detailed Site Investigation and Management
Plan should be prepared in accordance with DWER’s Acid Sulfate Soils Guideline Series to the satisfaction
of the DWER (Appendix D).

The final fill levels, and subsequent engineering service excavation and dewatering requirements, will dictate
whether a site investigation and ASS and Dewatering Management Plan is required to be prepared.
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6.3.2 Potential contamination

A search of the DWER’s Contaminated Sites database was undertaken on 22 June 2020 and no matches
were recorded for the site. Given that the site is vacant land comprised predominantly of native vegetation
significant contamination is unlikely to be present.

6.4 Terrestrial fauna

6.4.1 Fauna habitat

The key fauna habitats within the site are the tidal flats between the Pretty Pool Creek mangrove community
and coastal vegetation on the secondary dune (Figure F).

6.4.2 Desktop assessment

A desktop search was undertaken using the following databases:

1. DBCAs NatureMap database search for species which are declared as “Rare or likely to become
extinct”, “Birds protected under international agreement” and “Other specially protected fauna” identified
as occurring within a 5 km radius of the site on 05 June 2020 (Appendix G)

2.  An EPBC Act Protected Matters Report was generated using a radial buffer of 5 km from the site on 05
June 2020. Species of conservation significance that may potentially utilise the landholdings are
identified by the EPBC Act Protected Matters Report (Appendix G).

Species that potentially occur within the site and that are identified as protected under the BC Act and / or
under the EPBC Act are listed in Table 8.

The analysis of the likely fauna to occur within the site is considered limited due to the sparse nature of
vegetation extents. The Pretty Pool Creek environments immediately adjacent to the site provide a diverse
range of fauna habitats that support conservation significant species, for example migratory birds.
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Table 8: Conservation significant fauna species potentially occurring within the site
Species Conservation | Conservation |Occurrence within the proposed structure plan
status (state) | status (EPBC)

Reptiles

Ctenotus angusticeps (Airlie | Priority 3 N/A The Airlie Island skink is known from approximately 12 locations in north-west WA: Airlie Island (offshore from Onslow), Thangoo Station (Roebuck Bay), Pretty Pool and Wedgefield (Port

Island skink) Hedland), Redbank (Port Hedland), Finucane Island (Port Hedland), Beebingarra Creek, Roebuck (Crab Creek), Cape Keraudren (Pardoo), Port Smith (Lagrange), Willie Creek (Broome),
Boodarie Station and Karratha. On the mainland, the Airlie Island skink is known to inhabit the landward fringe of salt marsh communities in samphire shrubland or marine couch grassland in the
intertidal zone along mangrove margins. This species is strongly associated with samphire species, Tectornia halocnemoides subsp. tenuis and Suaeda arbusculoides, which occur on clayey
soils, and mixed herb and grass cover of Muellerolimon salicorniaceum and Sporobolus virginicus, which occur on sandy soils (DAWE 2020a).
The proposed structure plan development footprint correlates with the secondary dune vegetation type and primarily avoids lower lying portions of the TPS amendment area mapped as intertidal
mudflats. It is considered unlikely that the development footprint would contain habitat on which the Airlie Island skink is dependent upon for species survival.

Liasis olivaceus barroni Schedule 3 Vulnerable The Pilbara olive python is common and widespread in the Pilbara and has been identified as a species that should not be listed as threatened or declining (Kendrick and Stanley 2001). Pilbara

(Pilbara olive python) olive pythons are most often seen at night and are generally found around rocky areas, rocky outcrops and cliffs, particularly in the vicinity of watercourses and water holes, but are also known to
shelter in logs, flood debris, caves, tree hollows and thick vegetation (Burbidge 2004).
Given that the site lacks rocky habitats preferred by the Pilbara olive python it is not considered likely that this species would occur within the development footprint.

Birds

Anous stolidus (common Schedule 5 Migratory In Australia, the common noddy occurs mainly in ocean off the Queensland coast, but the species also occurs off the north-west and central Western Australia coast. During the breeding season,

noddy) the common noddy usually occurs on or near islands, on rocky islets and stacks with precipitous cliffs, or on shoals or cays of coral or sand. When not at the nest, individuals will remain close to
the nest, foraging in the surrounding waters. During the non-breeding period, the species occurs in groups throughout the pelagic zone (open ocean) (DAWE 2020b).
Given that the preferred breeding habitat of the common noddy does not occur within the development footprint it is considered unlikely that this species will be significantly impacted by proposed
development.

Actitis hypoleucos (common | Schedule 5 Migratory Common sandpipers mainly breed in parts of Europe and Asia, and occasionally Africa. The population that migrates to Australia breeds in the Russian far east. European breeding birds rarely

sandpiper) remain in Europe during the non-breeding period, with individuals moving to Africa and Asia. In Australia, it is found along all coastlines and in many areas inland, the common sandpiper is
widespread in small numbers. The population when in Australia is concentrated in northern and western Australia with areas of national importance in Western Australia including Nutysland
Nature Reserve and Roebuck Bay. The species utilises a wide range of coastal wetlands and some inland wetlands, with varying levels of salinity, and is mostly found around muddy margins or
rocky shores and rarely on mudflats. The common sandpiper has been recorded in estuaries and deltas of streams, as well as on banks farther upstream, around lakes, pools, billabongs,
reservoirs, dams and claypans, and occasionally piers and jetties (DAWE 2020c).
There is potential habitat within the site for the common sandpiper, however given the substantial extent of potential habitat available for this species in Port Hedland, and the broader Pilbara
region, the risk of significant impact occurring to this species as a result of developing the landholdings for residential purposes is considered to be low.
The proposed structure plan development footprint correlates with the secondary dune vegetation type and primarily avoids lower lying portions of the TPS amendment area mapped as intertidal
mudflats. It is considered unlikely that the development footprint would contain habitat on which the common sandpiper is dependent upon for species survival.

Apus pacificus (fork-tailed Schedule 5 Migratory The fork-tailed swift is almost exclusively aerial, flying from less than 1 m to at least 300 m above ground and probably much higher. In Australia, they mostly occur over inland plains but

swift) sometimes are found above foothills or in coastal areas. They mostly occur over dry or open habitats, including riparian woodland and tea-tree swamps, low scrub, heathland or saltmarsh (DAWE
2020d).
Given that the aerial nature of this species it is unlikely to be significantly impacted by the proposed development.

Ardea ibis (cattle egret) N/A Migratory The cattle egret is widespread in southern and eastern Asia and Australasia and is highly mobile, rendering them less susceptible to population fragmentation. In Western Australia breeding
colonies nest predominantly in Melaleuca swamps in November and December although breeding is dependent to some extent on rainfall (DAWE 2020e).
Given that the preferred wetland habitat of the cattle egret does not occur within the development footprint it is considered unlikely that this species will be significantly impacted by proposed
development.

Ardea modesta (eastern N/A Migratory The Eastern great egret is widespread in southern and eastern Asia and Australasia and is highly mobile, rendering them less susceptible to population fragmentation. In Western Australia

great egret) breeding colonies nest predominantly in Melaleuca swamps in November and December although breeding is dependent to some extent on rainfall (DAWE 2020f).
Given that the preferred wetland habitat of the Eastern great egret does not occur within the development footprint it is considered unlikely that this species will be significantly impacted by
proposed development.

Arenaria interpres / Arenaria | Schedule 5 Migratory Ruddy turnstones are widespread within Australia during its non-breeding period of the year, including from Tasmania in the south to Darwin in the north and many coastal areas in between. It is

interpres subsp. Interpres found in most coastal regions, with occasional records of inland populations. It strongly prefers rocky shores or beaches where there are large deposits of rotting seaweed (DAWE 2020g).

(ruddy turnstone) Given that the preferred coastal habitat of ruddy turnstones does not occur within the development footprint it is considered unlikely that this species will be significantly impacted by proposed
development.

Calidris acuminate (Sharp- | Schedule 5 Migratory Sharp-tailed sandpiper spends the non-breeding season in Australia with small numbers occurring regularly in New Zealand. In Western Australia (WA), scattered records occur along the

tailed sandpiper) Nullarbor Plain and the southern areas of the Great Victoria Desert. They are widespread from Cape Arid to Carnarvon, around coastal and sub-coastal plains of Pilbara Region to south-west
and east Kimberley Division. Inland records indicate the species is widespread and scattered from Newman, east to Lake Cohen, south to Boulder and west to Meekatharra. In Australasia, the
Sharp-tailed sandpiper prefers muddy edges of shallow fresh or brackish wetlands, with inundated or emergent sedges, grass, salt marsh or other low vegetation (DAWE 2020h).
The proposed structure plan development footprint correlates with the secondary dune vegetation type and primarily avoids lower lying portions of the TPS amendment area mapped as intertidal
mudflats. It is considered unlikely that the development footprint would contain habitat on which the Sharp-tailed sandpiper is dependent upon for species survival.

Calidris alba. Schedule 5 Migratory In Australia, the species is almost always found on the coast, mostly on open sandy beaches exposed to open sea swell, and also on exposed sandbars and spits, and shingle banks, where they

(sanderling)

forage in the wave-wash zone and amongst rotting seaweed. Sanderlings also occur on beaches that may contain wave-washed rocky outcrops Rarely, they are recorded in near-coastal
wetlands, such as lagoons, hypersaline lakes, salt ponds and samphire flats (DAWE 2020i).

The proposed structure plan development footprint correlates with the secondary dune vegetation type and primarily avoids lower lying portions of the TPS amendment area mapped as intertidal
mudflats. It is considered unlikely that the development footprint would contain habitat on which the sanderling is dependent upon for species survival.
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Species Conservation | Conservation |Occurrence within the proposed structure plan

status (state) | status (EPBC)
Calidris canutus Schedule 2 Endangered The Red knot is common in all the main suitable habitats around the coast of Australia with very large numbers being regularly recorded in north-west Australia. In Australasia the red knot mainly
(red knot) inhabit intertidal mudflats, sand flats and sandy beaches of sheltered coasts, in estuaries, bays, inlets, lagoons and harbours; sometimes on sandy ocean beaches or shallow pools on exposed

wave-cut rock platforms or coral reefs (DAWE 2020j).

The proposed structure plan development footprint correlates with the secondary dune vegetation type and primarily avoids lower lying portions of the TPS amendment area mapped as intertidal
mudflats. It is considered unlikely that the development footprint would contain habitat on which the red knot is dependent upon for species survival.

Calidris ferruginea Schedule 1 Critically In Australia, curlew sandpipers occur around the coasts and are also quite widespread inland, though in smaller numbers. Records occur in all states during the non-breeding period, and also
(curlew sandpiper) Endangered during the breeding season when many non-breeding one-year old birds remain in Australia rather than migrating north. Curlew sandpipers mainly occur on intertidal mudflats in sheltered coastal
areas, such as estuaries, bays, inlets and lagoons, and also around non-tidal swamps, lakes and lagoons near the coast, and ponds in salt works and sewage farms (DAWE 2020k).

The proposed structure plan development footprint correlates with the secondary dune vegetation type and primarily avoids lower lying portions of the TPS amendment area mapped as intertidal
mudflats. It is considered unlikely that the development footprint would contain habitat on which the curlew sandpiper is dependent upon for species survival.

Calidris tenuirostris (great Schedule 1 Migratory The great knot breeds in north-east Siberia and winters along coastal areas. It feeds on bivalves, gastropods, crustaceans and other invertebrates it finds in shallow coastal waters (DAWE

knot) 20201).

The proposed structure plan development footprint correlates with the secondary dune vegetation type and primarily avoids lower lying portions of the TPS amendment area mapped as intertidal
mudflats. It is considered unlikely that the development footprint would contain habitat on which the great knot is dependent upon for species survival.

Calidris melanotos (pectoral | Schedule 5 Migratory In Australasia, the pectoral sandpiper prefers shallow fresh to saline wetlands. The species is found at coastal lagoons, estuaries, bays, swamps, lakes, inundated grasslands, saltmarshes, river
sandpiper) pools, creeks, floodplains and artificial wetlands (DAWE 2020m).

The proposed structure plan development footprint correlates with the secondary dune vegetation type and primarily avoids lower lying portions of the TPS amendment area mapped as intertidal
mudflats. It is considered unlikely that the development footprint would contain habitat on which the pectoral sandpiper is dependent upon for species survival.

Calidris ruficollis Schedule 5 Migratory In Australasia, the red-necked stint is mostly found in coastal areas, including in sheltered inlets, bays, lagoons and estuaries with intertidal mudflats, often near spits, islets and banks and,
(red-necked stint) sometimes, on protected sandy or coralline shores. Occasionally they have been recorded on exposed or ocean beaches, and sometimes on stony or rocky shores, reefs or shoals. They also
occur in salt works and sewage farms; salt marsh; ephemeral or permanent shallow wetlands near the coast or inland, including lagoons, lakes, swamps, riverbanks, waterholes, bore drains,
dams, soaks and pools in salt flats (DAWE 2020n).

The proposed structure plan development footprint correlates with the secondary dune vegetation type and primarily avoids lower lying portions of the TPS amendment area mapped as intertidal
mudflats. It is considered unlikely that the development footprint would contain habitat on which the red-necked stint is dependent upon for species survival.

Calidris subminuta (long- Schedule 5 Migratory In Western Australia, the species is found mainly along the coast, with a few scattered inland records. It is widespread around the Pilbara region and the Kimberley Division between Karratha and
toed stint) Wyndham-Kununurra. The long-toed stint occurs in a variety of terrestrial wetlands. They prefer shallow freshwater or brackish wetlands including lakes, swamps, river floodplains, streams,
lagoons and sewage ponds (DAWE 20200).

Given that the preferred wetland habitat of the long-toed stint does not occur within the development footprint it is considered unlikely that this species will be significantly impacted by proposed
development.

Calonectris leucomelas Schedule 5 Migratory The streaked shearwater can be found over both pelagic and inshore waters. It feeds mainly on fish and squid which it catches by surface-seizing and shallow plunges. It often associates with
(streaked shearwater) other seabirds and will follow fishing boats. Breeding begins in March in colonies on offshore islands, occupying burrows on forested hills. It undergoes trans-equatorial migration (Birdlife
International 2020a)

Given that the preferred breeding habitat of the streaked shearwater does not occur within the development footprint it is considered unlikely that this species will be significantly impacted by
proposed development.

Charadrius lescheaultii Schedule 3 Vulnerable In Australia, the greater sand plover occurs in coastal areas in all states, though the greatest numbers occur in northern Australia, especially the north-west with the species being especially
(greater sand plover) widespread between North West Cape and Roebuck Bay in Western Australia. In the non-breeding grounds in Australasia, the species is almost entirely coastal, inhabiting littoral and estuarine
habitats. They mainly occur on sheltered sandy, shelly or muddy beaches with large intertidal mudflats or sandbanks, as well as sandy estuarine lagoons (DAWE 2020p).

The proposed structure plan development footprint correlates with the secondary dune vegetation type and primarily avoids lower lying portions of the TPS amendment area mapped as intertidal
mudflats. It is considered unlikely that the development footprint would contain habitat on which the greater sand plover is dependent upon for species survival.

Charadrius mongolus Schedule 1 Endangered Internationally important sites in Western Australia and counts include Eighty Mile Beach,1575; Roebuck Bay, 1057; Broome, 745; Port Hedland Saltworks, 668. This species usually occurs in
(lesser sand plover) coastal littoral and estuarine environments. It inhabits large intertidal sandflats or mudflats in sheltered bays, harbours and estuaries, and occasionally sandy ocean beaches, coral reefs, wave-
cut rock platforms and rocky outcrops. It also sometime occurs in short saltmarsh or among mangroves. The species also inhabits saltworks and near-coastal saltpans, brackish swamps and
sandy or silt islands in riverbeds (DAWEQ).

The proposed structure plan development footprint correlates with the secondary dune vegetation type and primarily avoids lower lying portions of the TPS amendment area mapped as intertidal
mudflats. It is considered unlikely that the development footprint would contain habitat on which the lesser sand plover is dependent upon for species survival.

Charadrius veredus (oriental | Schedule 5 Migratory The oriental plover is a non-breeding visitor to Australia where it occurs in both coastal and inland areas. In coastal habitats this species is found on estuarine mudflats and sandbanks, sandy or
plover) rocky ocean beaches or nearby reefs, or in near-coastal grasslands. In inland regions the oriental plover inhabit flat, open, semi-arid or arid grasslands, where the grass is short and sparse, and
interspersed with hard, bare ground, such as claypans, dry paddocks, playing fields, lawns and cattle camps (DAWE 2020r).

The proposed structure plan development footprint correlates with the secondary dune vegetation type and primarily avoids lower lying portions of the TPS amendment area mapped as intertidal
mudflats. It is considered unlikely that the development footprint would contain habitat on which the oriental plover is dependent upon for species survival.

Chlidonias leucopterus Schedule 5 Migratory In Western Australia, the species is widespread on the southern west coast, mainly from Ballingup and the estuary of Vasse River north to Mongers Lake, and also on coasts of the Pilbara region
(white-winged tern) and Kimberley Division, with occasional records farther inland, mainly along major river systems, such as the Ord. The species only rarely occurs in the Gascoyne Region of the central-western
coast and is occasionally recorded along the southern coast. The species mostly inhabits fresh, brackish or saline, and coastal or subcoastal wetlands. White-winged black terns frequent tidal
wetlands, such as harbours, bays, estuaries and lagoons, and their associated tidal sandflats and mudflats (DAWE 2020s).

The proposed structure plan development footprint correlates with the secondary dune vegetation type and primarily avoids lower lying portions of the TPS amendment area mapped as intertidal
mudflats. It is considered unlikely that the development footprint would contain habitat on which the white-winged tern is dependent upon for species survival.

Fregata ariel Schedule 5 Migratory The lesser frigatebird is almost exclusively aerial and the most common and widespread frigatebird in Australia. It is common in tropical seas breeding on remote islands, in mangroves or bushes
(lesser frigatebird) / scrub (Birdlife International 2020b).

Given that the aerial nature of this species it is unlikely to be significantly impacted by the proposed development.
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Species Conservation | Conservation |Occurrence within the proposed structure plan
status (state) | status (EPBC)

Gelochelidon nilotica (gull- | Schedule 5 Migratory Gull-billed terns are found in freshwater swamps, brackish and salt lakes, beaches and estuarine mudflats, floodwaters, sewage farms, irrigated croplands and grasslands. They are only rarely

billed tern) found over the ocean (Birdlife Australia 2020a).
The proposed structure plan development footprint correlates with the secondary dune vegetation type and primarily avoids lower lying portions of the TPS amendment area mapped as intertidal
mudflats. It is considered unlikely that the development footprint would contain habitat on which the gull-billed tern is dependent upon for species survival.

Glareola maldivarum Schedule 5 Migratory The oriental pratincole is a medium-sized shorebird that occurs in small to very large flocks of thousands to millions of individuals. It is widespread in the northern extent of Australia, particularly

(oriental pratincole) along the coastlines of Western Australia’s Pilbara and Kimberley regions. The breeding season is spent in southern, south-eastern and eastern Asia, with the non-breeding season spent largely
in Australia. During this time, the oriental pratincole preferably inhabits beaches, mudflats, islands, open plains, flood plains or short grassland, often with extensive areas of bare ground (DAWE
2020t).
The proposed structure plan development footprint correlates with the secondary dune vegetation type and primarily avoids lower lying portions of the TPS amendment area mapped as intertidal
mudflats. It is considered unlikely that the development footprint would contain habitat on which the oriental pratincole is dependent upon for species survival.

Haliaeetus leucogaster N/A Migratory The white-bellied sea eagle is not globally threatened but has been subject to population decline within Australia and South East Asia. In Australia, it is distributed along the coastline, and is

(white-bellied sea eagle) restricted to a narrow band of coastline in south-western Australia. The population residing within Australia is estimated at 500 mating pairs. The white-bellied sea eagle is found in coastal
habitats and tends to occupy dunes, tidal flats, woodlands, forests and grasslands (generally in areas associated with large bodies of water). When not migrating, the home range of the White-
bellied sea eagle can be up to 100 square km, although breeding adult birds are generally sedentary (breeding season runs from June to January). The nests of these birds are large and
conspicuous, generally constructed in large trees, cliffs, rocky outcrops, mangroves, caves or on artificial structures (DAWE 2020u).
It is considered likely that the White-bellied sea eagle may be observed overflying the development footprint infrequently, however given the substantial extent of potential habitat available for this
species in Port Hedland, and the broader Pilbara region, the risk of significant impact occurring to this species as a result of the proposed structure plan is considered to be low.

Hirundo rustica (barn Schedule 5 Migratory The barn swallow occurs in open land, such as agricultural pasture and plains, roosting or nesting in dead trees, banks, cliff cavities and rock shelves. It is a regular non-breeding summer migrant

swallow) to northern Australia, where its range extends from the Kimberley region to north-eastern and south-eastern Queensland (DAWE 2020v).
Given that the preferred plain habitat of the barn swallow does not occur within the development footprint is considered unlikely that this species will be significantly impacted by proposed
development.

Limicola falcinellus (broad- | Schedule 5 Migratory In Western Australia, few records occur in the south-west, but the broad-billed sandpiper may be regular in small numbers at scattered locations, from Warden Lake Nature Reserve and

billed sandpiper) Coramup Creek to Guraga Lake Nature Reserve and Hurstview Lake. They mostly occur on the coasts of the Pilbara and Kimberley between Onslow and Broome but are also recorded north to
the mouth of Lawley River, and inland at Lake Daley. The broad-billed sandpiper occurs in sheltered parts of the coast, favouring estuarine mudflats but also occasionally occur on saltmarshes,
shallow freshwater lagoons, saltworks and sewage farms, and in areas with large soft intertidal mudflats, which may have shell or sandbanks nearby (DAWE 2020w).
The proposed structure plan development footprint correlates with the secondary dune vegetation type and primarily avoids lower lying portions of the TPS amendment area mapped as intertidal
mudflats. It is considered unlikely that the development footprint would contain habitat on which the broad-billed sandpiper is dependent upon for species survival.

Limnodromus semipalmatus | Schedule 5 Migratory The Asian dowitcher was first recorded in Australia in 1972 and is a regular visitor to the north-west between Port Hedland and Broome. The Asian Dowitcher occurs in sheltered coastal

(Asian dowitcher) Environments, such as embayments, coastal lagoons, estuaries and tidal creeks. They are known to frequent shallow water and exposed mudflats or sandflats (DAWE 2020x).
The proposed structure plan development footprint correlates with the secondary dune vegetation type and primarily avoids lower lying portions of the TPS amendment area mapped as intertidal
mudflats. It is considered unlikely that the development footprint would contain habitat on which the Asian dowitcher is dependent upon for species survival.

Limosa lapponica (bar-tailed | Schedule 5/ Migratory / Bar-tailed godwits have been recorded in the coastal areas of all Australian states. It is widespread in the Torres Strait and along the east and south-east coasts of Queensland, NSW and

godwit)/ Limosa lapponica Schedule 3/ Vulnerable / Victoria, including the offshore islands. Bar-tailed godwits are found mainly in coastal habitats such as large intertidal sand flats, banks, mudflats, estuaries, inlets, harbours, coastal lagoons and

subsp. Baueri (bar-tailed Schedule 1 Critically bays. (DAWE 2020y).

godwit [western Alaskan])/ Endangered The proposed structure plan development footprint correlates with the secondary dune vegetation type and primarily avoids lower lying portions of the TPS amendment area mapped as intertidal

Limosa lapponica subsp. mudflats. It is considered unlikely that the development footprint would contain habitat on which bar-tailed godwits are dependent upon for species survival.

Menzbieri (bar-tailed godwit

[northern Siberian]).

Limosa limosa (black-tailed | Schedule 5 Migratory The black-tailed godwit breeds in eastern Siberia and moves to south-eastern Asia and Australia during the non-breeding season This is one of the most abundant migratory shorebirds visiting

godwit) Australia each year. The black-tailed godwit has a primarily coastal habitat environment. The species is commonly found in sheltered bays, estuaries and lagoons with large intertidal mudflats or
sandflats, or spits and banks of mud, sand or shell-grit; occasionally recorded on rocky coasts or coral islets (DAWE 2020z).
The proposed structure plan development footprint correlates with the secondary dune vegetation type and primarily avoids lower lying portions of the TPS amendment area mapped as intertidal
mudflats. It is considered unlikely that the development footprint would contain habitat on which the black-tailed godwit is dependent upon for species survival.

Macronectes giganteus Schedule 5 Endangered In Australia, the southern giant petrel breeds on six subantarctic and Antarctic islands in Australian territory; Macquarie Island, Heard Island and McDonald Island in the Southern Ocean, and

(southern giant petrel) Giganteus Island, Hawker Island, and Frazier Island in the Australian Antarctic Territories. The southern giant petrel is marine bird that occurs in Antarctic to subtropical waters. In summer, it
mainly occurs over Antarctic waters, and it is widespread south as far as the pack ice and onto the Antarctic continent (DAWE 2020aa).
Given the southern giant petrel’s preference for subantarctic and Antarctic habitats it is not considered likely that this species would occur within the development footprint.

Motacilla flava (yellow Schedule 5 Migratory The yellow wagtail has an extremely large range, extending from Europe, east through Siberia to west Asia and north-western China; and south through the Arabian peninsula to Egypt. This

wagtail) species occupies a range of damp or wet habitats with low vegetation, from damp meadows, marshes, waterside pastures, sewage farms and bogs to damp steppe and grassy tundra. In the
north of its range it is also found in large forest clearings (Birdlife International 2020c).
Given that the preferred freshwater habitats of the Yellow wagtail do not occur within the development footprint is considered unlikely that this species will be significantly impacted by proposed
structure plan.

Numenius Schedule 1 Critically Within Australia, the eastern curlew has a primarily coastal distribution. The species is found in all states, particularly the north, east, and south-east regions including Tasmania. Eastern curlews

madagascariensis (eastern Endangered are rarely recorded inland. They have a continuous distribution from Barrow Island and Dampier Archipelago, Western Australia, through the Kimberley Division and along Northern Territory,

curlew) Queensland, and NSW coasts and the islands of Torres Strait. They are patchily distributed elsewhere. The eastern curlew is most commonly associated with sheltered coasts, especially
estuaries, bays, harbors, inlets and coastal lagoons, with large intertidal mudflats or sand flats, often with beds of seagrass. Occasionally, the species occurs on ocean beaches (often near
estuaries), and coral reefs, rock platforms, or rocky islets. The birds are often recorded among salt marsh and on mudflats fringed by mangroves, and sometimes use the mangroves. The birds
are also found in salt works and sewage farms (DAWE 2020ab).
The proposed structure plan development footprint correlates with the secondary dune vegetation type and primarily avoids lower lying portions of the TPS amendment area mapped as intertidal
mudflats. It is considered unlikely that the development footprint would contain habitat on which the eastern curlew is dependent upon for species survival.
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Numenius minutus Schedule 3 Migratory Little curlews generally spend the non-breeding season in northern Australia from Port Hedland in Western Australia to the Queensland coast. The little curlew is most often found feeding in
(little curlew) short, dry grassland and sedgeland, including dry flood plains and black soil plains, which have scattered, shallow freshwater pools or areas seasonally inundated (DAWE 2020ac).

The proposed structure plan development footprint correlates with the secondary dune vegetation type and primarily avoids lower lying portions of the TPS amendment area mapped as intertidal
mudflats. It is considered unlikely that the development footprint would contain habitat on which the little curlew is dependent upon for species survival.

Numenius phaeopus Schedule 5 Migratory The whimbrel is often found on the intertidal mudflats of sheltered coasts. It is also found in harbours, lagoons, estuaries and river deltas, often those with mangroves, but also open, un-
(whimbrel)/ Numenius vegetated mudflats (DAWE 2020ad).

phaeopus subsp. Variegatus The proposed structure plan development footprint correlates with the secondary dune vegetation type and primarily avoids lower lying portions of the TPS amendment area mapped as intertidal
(whimbrel) mudflats. It is considered unlikely that the development footprint would contain habitat on which whimbrels are dependent upon for species survival.

Pezoporus occidentalis Schedule 1 Endangered The night parrot is a highly elusive nocturnal ground dwelling parrot found in the arid and semi-arid zones of Australia. The night parrot was thought to be extinct but in 2013 it was rediscovered in
(night parrot) Queensland (Pullen Pullen Reserve). Subsequently, the Night Parrot Recovery Team confirms that there is one population recently recorded in the Diamantina National Park/Pullen Pullen

Reserve area in western Queensland, and other recent records in the Wiluna district of central WA, and the Lake Gregory area of northern WA (DAWE 2020ae)
It is likely that the night parrot is locally absent from the Port Hedland townsite.

Pandion haliaetus (osprey) | Schedule 5 Migratory The breeding range of the osprey extends around the northern coast of Australia (including many offshore islands) from Albany in Western Australia to Lake Macquarie in NSW; with a second
isolated breeding population on the coast of South Australia. Ospreys occur in littoral and coastal habitats and terrestrial wetlands of tropical and temperate Australia and offshore islands. They
are mostly found in coastal areas but occasionally travel inland along major rivers, particularly in northern Australia. They require extensive areas of open fresh, brackish or saline water for
foraging. They frequent a variety of wetland habitats including inshore waters, reefs, bays, coastal cliffs, beaches, estuaries, mangrove swamps, broad rivers, reservoirs and large lakes and
waterhole (DAWE 2020af)

It is considered likely that the osprey may be observed overflying the development footprint infrequently, however given the substantial extent of potential habitat available for this species in Port
Hedland, and the broader Pilbara region, the risk of significant impact occurring to this species as a result of the proposed structure plan is considered to be low.

Plegadis falcinellus (glossy | Schedule 5 Migratory Within Australia, the largest contiguous areas of prime habitat is inland and northern flood plains. The glossy ibis is commonly in largest numbers in drying Top End grass/sedge swamps and

ibis) Channel Country grass/forb meadows. The species is sometimes recorded in wooded swamps, artificial wetlands (such as irrigated fields), and in mangroves for breeding (DAWE 2020ag).
Given that the preferred habitat of the glossy ibis does not occur within the development envelope it is considered unlikely that this species will be significantly impacted by proposed structure
plan.

Pluvialis fulva Schedule 5 Migratory Within Australia, the Pacific golden plover is widespread in coastal regions, though there are also a number of inland records (in all states), sometimes far inland and usually along major river

(Pacific golden plover) systems, especially the Murray and Darling rivers and their tributaries In non-breeding grounds in Australia this species usually inhabits coastal habitats, though it occasionally occurs around

inland wetlands. Pacific golden plovers usually occur on beaches, mudflats and sand flats (sometimes in vegetation such as mangroves, low salt marsh such as Sarcocornia, or beds of seagrass)
in sheltered areas including harbours, estuaries and lagoons, and also in evaporation ponds in saltworks (DAWE 2020ah).

The proposed structure plan development footprint correlates with the secondary dune vegetation type and primarily avoids lower lying portions of the TPS amendment area mapped as intertidal
mudflats. It is considered unlikely that the development footprint would contain habitat on which the Pacific golden plover is dependent upon for species survival.

Pluvialis squatarola (grey Schedule 5 Migratory The grey plover breeds around the Arctic, and winters along tropical and temperate coasts worldwide. Non-breeding birds occur around coastal Australia, with approximately 12,000 annually
plover) migrating to Australia. They inhabit intertidal mud flats, salt marshes, sand flats and beaches and feed on polyochaete worms, molluscs and crustaceans (DAWE 2020ai).

The proposed structure plan development footprint correlates with the secondary dune vegetation type and primarily avoids lower lying portions of the TPS amendment area mapped as intertidal
mudflats. It is considered unlikely that the development footprint would contain habitat on which the grey plover is dependent upon for species survival.

Rostratula australis Schedule 2 Endangered Painted snipes generally inhabits shallow terrestrial freshwater (occasionally brackish) wetlands, including temporary and permanent lakes, swamps and claypans. They also use inundated or
(Australian painted snipe) waterlogged grassland or saltmarsh, dams, rice crops, sewage farms and bore drains. Typical sites include those with rank emergent tussocks of grass, sedges, rushes or reeds, or samphire;
often with scattered clumps of lignum Muehlenbeckia or canegrass or sometimes tea-tree (Melaleuca) (DAWE 2020aj).

The proposed structure plan development footprint correlates with the secondary dune vegetation type and primarily avoids lower lying portions of the TPS amendment area mapped as intertidal
mudflats. It is considered unlikely that the development footprint would contain habitat on which the Australian painted snipe is dependent upon for species survival.

Sterna hirundo (common Schedule 3 Migratory The species is a non-breeding migrant to Australia, where it is widespread and common on the eastern coast south to eastern Victoria, and common on parts of the northern coast, mainly east of
tern) Darwin. Common terns are marine, pelagic and coastal. In Australia, they are recorded in all marine zones, but are commonly observed in near-coastal waters, both on ocean beaches, platforms
and headlands and in sheltered waters, such as bays, harbours and estuaries with muddy, sandy or rocky shores (DAWE 2020ak).

The proposed structure plan development footprint correlates with the secondary dune vegetation type and primarily avoids lower lying portions of the TPS amendment area mapped as intertidal
mudflats. It is considered unlikely that the development footprint would contain habitat on which the common tern is dependent upon for species survival.

Sternula albifrons (little tern) | Schedule 5 Migratory Little terns inhabit sheltered coastal environments, including lagoons, estuaries, river mouths and deltas, lakes, bays, harbours and inlets, especially those with exposed sandbanks or sand-spits,
and also on exposed ocean beaches (DAWE 2020al).

The proposed structure plan development footprint correlates with the secondary dune vegetation type and primarily avoids lower lying portions of the TPS amendment area mapped as intertidal
mudflats. It is considered unlikely that the development footprint would contain habitat on which the little tern is dependent upon for species survival.

Thalasseus bergii (crested | Schedule 5 Migratory The crested tern is widely distributed throughout most of the Australian coastline. They breed in colonies on small offshore islands where their nests are so densely packed together that adjacent
tern) owners can touch each other’s bills. Though the crested tern is usually a strictly coastal species, there are occasional records in the arid interior of Australia, where birds were possibly blown by
passing tropical cyclones (Birdlife Australia 2020b).

Given that the preferred coastal habitat of the crested tern does not occur within the development footprint it is considered unlikely that this species will be significantly impacted by proposed
structure plan.

Tringa brevipes (grey-tailed | Priority 4, Migratory Within Australia, the grey-tailed tattler has a primarily northern coastal distribution and is found in most coastal regions. The grey-tailed tattler is often found on sheltered coasts with reefs and
tattler) Schedule 5 rock platforms or with intertidal mudflats. It can also be found at intertidal rocky, coral or stony reefs as well as platforms and islets that are exposed at low tide (DAWE 2020m).

The proposed structure plan development footprint correlates with the secondary dune vegetation type and primarily avoids lower lying portions of the TPS amendment area mapped as intertidal
mudflats. It is considered unlikely that the development footprint would contain habitat on which the grey-tailed tattler is dependent upon for species survival.

Tringa glareola Schedule 5 Migratory The wood sandpiper uses well-vegetated, shallow, freshwater wetlands, such as swamps, billabongs, lakes, pools and waterholes. They are typically associated with emergent, aquatic plants or
(wood sandpiper) grass, and dominated by taller fringing vegetation, such as dense stands of rushes or reeds, shrubs, or dead or live trees, especially Melaleuca and river red gums Eucalyptus camaldulensis and
often with fallen timber (DAWE 2020an).

Given that the preferred habitat of the wood sandpiper does not occur within the development footprint it is considered unlikely that this species will be significantly impacted by proposed
structure plan.
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Species Conservation | Conservation |Occurrence within the proposed structure plan

status (state) | status (EPBC)
Tringa nebularia (common Schedule 5 Migratory The common greenshank does not breed in Australia, however, the species occurs in all types of wetlands and has the widest distribution of any shorebird in Australia. The Common Greenshank
greenshank) is found in a wide variety of inland wetlands and sheltered coastal habitats of varying salinity. It occurs in sheltered coastal habitats, typically with large mudflats and saltmarsh, mangroves or

seagrass. Habitats include embayments, harbours, river estuaries, deltas and lagoons and are recorded less often in round tidal pools, rock-flats and rock platforms. The species uses both
permanent and ephemeral terrestrial wetlands, including swamps, lakes, dams, rivers, creeks, billabongs, waterholes and inundated floodplains, claypans and salt flats (DAWE 2020a0).

The proposed structure plan development footprint correlates with the secondary dune vegetation type and primarily avoids lower lying portions of the TPS amendment area mapped as intertidal
mudflats. It is considered unlikely that the development footprint would contain habitat on which the common greenshank is dependent upon for species survival.

Tringa stagnatilis Schedule 5 Migratory The marsh sandpiper is found on coastal and inland wetlands throughout Australia. The marsh sandpiper lives in permanent or ephemeral wetlands of varying salinity, including swamps,

(marsh sandpiper) lagoons, billabongs, salt pans, salt marshes, estuaries, pools on inundated flood plains, and intertidal mudflats and also regularly at sewage farms and salt works (DAWE 2020ap).

The proposed structure plan development footprint correlates with the secondary dune vegetation type and primarily avoids lower lying portions of the TPS amendment area mapped as intertidal
mudflats. It is considered unlikely that the development footprint would contain habitat on which the marsh sandpiper is dependent upon for species survival.

Mammals

Dasyurus hallucatus Schedule 1 Endangered In the Pilbara, the Great Sandy Desert, Gibson Desert and Little Sandy Deserts define the distributional boundaries of northern quoll in the north, east and south. Records from the Pilbara

(northern quoll) bioregion are scattered across the four subregions; namely the Hamersley, Fortescue Plains, Chichester and Roebourne Plains subregions with records extending as far west as the Little Sandy
Desert and as far south as Karinjini National Park (DAWE 2020aq). Habitat critical to the survival of the species includes rocky habitats, such as ranges, escarpments, mesas, ranges, gorges,
breakaways, boulder fields, major drainage lines or treed creeklines; structurally diverse woodland or forest areas containing large diameter trees, termite mounds or hollow logs; and offshore
islands where the northern quoll is known to exist (Commonwealth of Australia 2011).
As part of the Regional Fauna Assessment of the Port Hedland area, completed by ENV for BHP Billiton, targeted searches were undertaken in all rocky habitats within the Port Hedland area for
northern quoll focusing on locations where the species had been previously recorded (ENV 2011b). No northern quolls were recorded in the locality of Pretty Pool by ENV (2011b) with all the
searches and recent recordings of this species being in Pippingarra, approximately 20 km south of Pretty Pool (ENV 2011b). Given the lack of detection of this species by ENV (2011b), it is not
considered likely that the northern quoll would occur within the development footprint or adjacent areas in Pretty Pool.

Macrotis lagotis (greater Schedule 2 Vulnerable The greater bilby is restricted to drier desert areas in the Northern Territory, Western Australia and a small portion of south-western Queensland. Greater bilbys live in sandy desert areas in

bilby) spinifex grasslands. They dig large burrows up to 2 metres deep in sandplain country. They also seem to prefer freshly burnt country where there are more plentiful supplies of preferred foods.
The greater bilby has not been recorded within the general area of East Port Hedland (DAWE 2020ar).
Given the greater bilby’s preference for sandplain habitats it is not considered likely that this species would occur within the development footprint.

Macroderma gigas (ghost Schedule 3 Vulnerable Ghost bats currently occupy habitats ranging from the arid Pilbara to tropical savanna woodlands and rainforests. During the daytime they roost in caves, rock crevices and old mines

bat) (Commonwealth of Australia 2016).

Given the lack of suitable roosting habitat in the development footprint, it is considered unlikely that the proposed structure plan would significantly impact the ghost bat.
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6.4.2.1 Preliminary waterbird assessment report

Bamford Consulting Ecologists prepared a Preliminary Waterbird Assessment Report detailing the
significance of Pretty Pool Creek as a waterbird habitat. Bamford’s report was based upon existing waterbird
survey data for Pretty Pool Creek (Appendix E).

Bamford Consulting Ecologists (2012) identifies that low numbers of five conservation significant waterbird
species have been recorded in the Pretty Pool Creek area. Specifically, the Athol Street site recorded lower
numbers of conservation significant bird species and has a lower species diversity when compared to key
sites around Port Hedland (e.g. Pretty Pool Bay, Cemetery Beach). This comparison indicates that Pretty
Pool Creek is of lower significance as habitat for conservation significant waterbird species than the other
identified areas the around Port Hedland area.

Bamford Consulting Ecologists notes the Pretty Pool Creek mangroves community supports a range of

terrestrial bird species, some of which are mangrove dependent. The mangroves will not be significantly
impacted by the proposed development and therefore the ecosystem service of habitat provision for the
terrestrial bird species will not be diminished.
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7 WATER FACTOR

71 Inland waters

7.1.1 Surface drainage

Pretty Pool Creek, directly to the south of site, is predominantly marine based tidal system with occasional
freshwater inflows from the surrounding catchments. The surface drainage within Pretty Pool Creek generally
runs towards the mangroves and south-west towards the southern intertidal flats.

Although average rainfall is low, the Port Hedland region is characterised by periodic cyclonic events yielding
high volume storm flows. During extreme cyclonic events, stormwater from the west flows towards Pretty
Pool Creek and contributes to flooding in low-lying areas.

Stormwater from the surrounding residential developments of Cooke Point, in the north, and Pretty Pool, in
the east, is currently conveyed towards Pretty Pool Creek following rainfall events.

7.1.2 Groundwater

The key groundwater resources for the Pilbara coast are the alluvial aquifers. Three aquifer units have been
identified within the alluvial deposits (SKM 2007):

° Upper aquifer — an unconfined aquifer within alluvium, calcarenite and/or paleosol stratigraphic units

e  Middle aquifer — located within red beds of clays and sands of low permeability

e Lower aquifer — an aquifer of low permeability conglomerate with highly permeable gravel lenses.

Groundwater data from the coastal plain aquifers from the surrounding Pretty Pool area indicate the
groundwater is generally highly saline to brackish. As the Athol Street development is located adjacent to the
Indian Ocean interface, it is anticipated groundwater flow will generally be towards the ocean.
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8 AIR FACTOR
8.1 Air quality

Port Hedland, a regional town in Western Australia, is home to the world’s largest iron ore export port. Air
quality, and specifically dust, has been recognised as a significant environmental issue by the EPA in 2009.
Dust in Port Hedland can be generated from natural sources (such as the dry dusty land of the Pilbara
region) and anthropogenic sources (such as the handling and stockpiling of bulk commodities such as iron
ore). Specifically, in 2009 the EPA expressed concern that 24 hour PM10 dust concentrations regularly
exceeded the air National Environmental Protection Measure (air NEPM) of 50 ug/m?3 (+ 5 exceedances for
natural events) and that existing planning arrangements allowed for residential development in the West
End. In response, the Port Hedland Dust Management Taskforce reporting to the Premier was convened by
the Department of State Development in May 2009. The Port Hedland Dust and Noise Management Plan
(DNMP) was prepared and released in March 2010.

Concurrently, the Port Hedland Industries Council (PHIC) was founded in 2009 to provide an integrated and
coordinated approach to establishing and operating an ambient air quality monitoring network in Port
Hedland.

The Port Hedland Air Quality and Noise Management Plan (Department of State Development 2010)
identified the need to establish an ‘independent, comprehensive air quality monitoring regime’ in Port
Hedland. The Taskforce intended that the monitoring regime would provide a basis to measure the
performance of industry against relevant targets, and the data would inform and guide future industry and
community planning. In 2009 PHIC established an ambient air quality monitoring network in Port Hedland.

The PHIC ambient air quality monitoring network consists of eight (8) stations distributed across the Port
Hedland region. The stations measure a combination of PM10, PM2.5, meteorological conditions (wind
speed, wind direction and temperature) and oxides of nitrogen (reported as NOz2). Data from each station is
uploaded to a public website for viewing in real-time (www.phicmonitoring.com.au).

The monitoring data collected in 2012-2014 at the Port Hedland and South Hedland sites show that with the
exception of PM10 and PM2.5 all other pollutants meet the air quality standards and guidelines adopted for
the Health Risk Assessment (HRA). The risk characterisation has shown that the pollutant that is having the
greatest impact on public health in both Port Hedland and South Hedland is PM10.

In 2013, peak levels of PM10 reached as high as 400 ug/m? at the Taplin Street site and analysis of the data
indicates that these exceedances were not due primarily to regional dust events but to local sources of dust
in the Port Hedland area. The sandy environment of the spoilbank land formation was identified as most
likely to have contributed to exceedances at both the Taplin Street and Kingsmill Street monitors (DoH
2016).

RPS notes that the Taskforce’s recommendation for a current interim guideline of 24-hour PM10 of 70 ug/m?
continues to apply to residential areas of Port Hedland and that measures should be introduced to cap (and
if possible, reduce) the number of permanent residents in dust affected areas of Port Hedland.

This recommendation to reduce permanent residents in dust-affected areas of Port Hedland (i.e. the west
end of Port Hedland) was a significant driver to strategically identify land areas in Port Hedland’s east end
outside of the dust affected areas to provide alternative housing locations. This advice from the Taskforce
was the catalyst for identifying the Athol Street and Stables developments in the ToPH’s 2011 Pilbara’s Port
City Growth Plan and the WAPC in 2018 endorsed an Improvement Plan and Improvement Scheme
designed to achieve the land use outcomes described in the Taskforce report and reduce permanent
residents in dust affected west end of Port Hedland.
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9 PEOPLE FACTORS

9.1 Social surroundings

9.1.1 Aboriginal heritage and culture

A search of the DPLH’s Aboriginal Heritage Inquiry System (AHIS) identified that Other Heritage Place
(Name: LAN22-11-22; ID: 35216) is located within the site (Figure J; Appendix I).

In providing advice regarding the environmental issues of the site, the EPA recommended that the (then)
Department of Aboriginal Affairs be consulted with respect to obligations under the Aboriginal Heritage Act
1972.

9.1.2 Natural and historical heritage

A search of the Heritage Council’s inHerit database and the ToPH’s Heritage Inventory undertaken on 16
June 2020 did not identify any State-listed heritage sites or places of considerable cultural significance on
the ToPH’s Heritage List within the site.

World War Two Rifle Range / Merv’s Lookout, which is a place of some cultural heritage significance (Grade
C), is identified within Lot 512 by the ToPH’s Heritage Inventory (Figure J). The Heritage Inventory notes that
the rifle range site and Merv’s Lookout are significant for the associations with World War Two and the Port
Hedland involvement at that time. A picturesque planted area on the road verge, together with a bench seat,
overlooking the rifle range site, and gum trees along the street (Plate 4).

The World War Two Rifle Range / Merv’s Lookout heritage place has been retained by the proposed
structure plan.

(Source: ToPH 2017)
Plate 4: World War Two rifle range, Merv’s Lookout
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9.1.3 Noise

9.1.3.1 Preliminary noise assessment

A preliminary noise assessment was undertaken by Herring Storer Acoustics in 2011 for the East Port
Hedland area to determine the extent to which potential acoustic impacts received from vehicles on Wilson
Street, passing trains and the salt harvesters would constrain development opportunities in the area.

Herring Storer Acoustics (2011) determined that noise received from passing trains during the night period is
the critical noise source and period for compliance. Under SPP 5.4: Road and Rail Noise, the noise received
by the passing trains needs to comply with the following target acoustic criteria:

° External
—  LAeq(Day)of 55 dB(A)
—  LAeq(Night) of 50 dB(A).

Herring Storer (2011) identified the Athol Street site as being outside the LAeq (Night) of 50 dB (A), therefore
no further action or analysis relating to noise ingress is required.

9.2 Amenity
9.21 Mosquitos

Mosquito borne viruses can occur anywhere where conditions are warm and wet. In the Pilbara the
mosquito-borne diseases of most concern are:

e  Ross River virus

e  Barmah Forest virus

e  Murray Valley encephalitis.

The critical factor in determining whether mosquitoes and midges are likely to be a nuisance or a health risk
is the presence of water, as mosquitoes and midges require standing water to breed during their larval stage
(Russell 1999). To determine the likely risk of mosquitoes and midges breeding within or proximate to the
subject land it is necessary to identify any potential breeding areas.

Any areas within the site (including during and after construction) where pooling of water may occur could
act as a potential breeding site, the following examples are provided:

e  Stormwater drainage systems

e Low-lying areas temporarily flooded by rainfall

e  Temporary areas created during construction works such as bunded areas or trenches
e  Pretty Pool Creek may provide mosquito-breeding habitat.

Mosquito studies have been carried out in the Pretty Pool Creek area by the Arbovirus Surveillance and
Research Laboratory at the University of Western Australia and the ToPH. The studies indicated that most of
mosquito species include Aedes vigilax, which are associated with mangrove and intertidal habitats and
Culex annulirostris, which are associated with fresh and polluted water in domestic areas.

9.2.2 Bushfire

A search of Department of Fire and Emergency Services’ Map of Bushfire Prone Areas identified that the site
is mapped as a Bushfire Prone Area (Figure K).

The WAPC released SPP 3.7: Planning in Bushfire Prone Areas to reduce the risk of bushfire to people,
property and infrastructure. SPP 3.7 defines a bushfire-prone area as an area that has been designated by
the Fire and Emergency Services Commissioner under Section 18 of the Fire and Emergency Services Act
1998 (as amended) as an area that is subject, or likely to be subject, to bushfires.
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10 KEY ENVIRONMENTAL FACTORS IDENTIFIED
10.1 Benthic communities and habitat

10.1.1 Environmental objective

To protect benthic communities and habitats so that biological diversity and ecological integrity are
maintained

10.1.2 Potential impacts

Aspects of this proposal that may affect the mangrove community of Pretty Pool includes:
e Loss of up to 3.46 ha of intertidal mud and samphire flats

e Halo effect due to either sediment scour or smothering around the development boundary due to
changes in the local wave conditions

e  Water quality changes during construction (turbidity) or due to reduced flushing could potentially cause
indirect losses

e Indirect impacts to mangrove and samphire vegetation through reduced water quality from
developmental run-off.

10.1.3 Management response

Cardno (2012) and (2015) mangrove assessment concluded that any modifications to the creek
hydrodynamics from the TPS amendment boundary would be minor and would not have a significant impact
on the mangrove community. The assessment was undertaken to determine if changes in creek hydrology
would impact the mangroves and be a resultant fatal flaw to the development. Cardno (2020a) confirmed
that the mangrove and potential erosion impacts study undertaken as part of Cardno (2012) and (2015)
remained valid in when consideration was provided to the coastal hazards identified by the CHRMAP (GHD
2019) and consistent with SPP 2.6.

Figure D shows the separation distances from the proposed structure plan development footprint (which is
significantly reduced from the TPS Amendment boundary) is setback from the Pretty Pool Creek mangroves
by an average of 239 m and at its closet point is 112 m from the mangroves. The following measures ensure
the Pretty Pool Creek mangroves will not be directly impacted as a result of the proposed structure plan:

e The increased separation between the Pretty Pool Creek mangroves to the structure plan development
area boundary

e  The spatial extent of the TPS amendment boundary being defined by the detailed hydrodynamic
modelling undertaken by Cardno (2012) and (2015)

e  Preparation and implementation of a Mangrove Management Plan (MMP) and Construction
Management Plan (CMP) to the satisfaction of the ToPH and the DBCA at subdivision.

The MMP will include:

e  Aerial photography and field surveys will be used to map the distribution and coverage of mangrove
vegetation associations

e  Mangrove health surveys will be undertaken in an effort to ensure that any negative impacts are
detected as soon as possible. Mangrove health monitoring would consist of regular visual assessments
to determine mangrove condition

e  Mangrove monitoring sites will be established prior to the commencement of construction activities.

All site works required as part of the future development of the site are proposed to be undertaken within the
proposed structure plan development footprint. No site works, for example the installation of walling or earth
bund / infrastructure, is proposed outside of the proposed structure plan development footprint.
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During the construction phase a CMP will be required which will address the following management and
mitigation measures:

e  Ensuring no mangroves are cleared through access restrictions
e Restrict access to areas outside of the proposed structure plan development footprint

e Identify and manage potential impacts to the environment surrounding the proposed structure plan
development footprint prior to ground disturbing activities

e  Dust management
e Noise management
e  Fauna management.

The implementation of the CMP will ensure site works are only undertaken within the proposed structure
plan development footprint and that site works do not impact the Pretty Pool Creek mangroves. The CMP will
also ensure any potential impacts to the environment surrounding the proposed structure plan development
footprint are identified and appropriately managed prior to ground disturbing activities.

10.2 Coastal processes

10.2.1 Environmental objective

To maintain the geophysical processes that shape coastal morphology so that environmental values of the
coast are protected.

10.2.2 Potential impacts
e Flooding and erosion of the shoreline as a result of tidal movement, storm surge, wave action, near
shore currents and changes in water level.

e Altering the natural patterns of sediment movement resulting from the installation of artificial structures
associated with the development.

e Altering the available area for potential mangrove migration or recruitment.

10.2.3 Management response
e Finalfinished floor level for residential development of 6.7 m AHD consistent with the findings of the
Coastal and Hydrological Review (Cardno 2020a), CHRMAP (GHD 2019) and SPP 2.6.

e  The following steps will be implemented to develop the basis of design and confirm that the coastal
protection structures (i.e. rock revetment) are the most suitable approach from a performance and
financial viability perspective

— Undertake a gap assessment to identify datasets required to inform coastal processes assessment
and concept option development

— Undertake the required investigations to fill any gaps in the data
—  Develop a basis of design with available information

—  Develop several concept designs based on the preferred approach to be optimised to confirm the
most suitable design

—  Obtain required environmental approvals for the preferred design.

e  Foreshore Management Plan (FMP) to be undertaken at subdivision to appropriately manage access to
Pretty Pool Creek, activities and conserve creek foreshore vegetation. FMP will be prepared to the
satisfaction of the ToPH and the Department of Planning, Lands and Heritage (DPLH) at subdivision.
The FMP will detail (but not limited to) the following

—  Description of the foreshore management area

—  Foreshore planning and environmental approvals
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—  FMP implementation and responsibility framework

—  Statutory requirements and policy context

—  Existing environment

—  Foreshore design and function

—  Coastal Hazard Risk Management and Adaptation Plan

—  Coastal protection design & future shoreline monitoring and management
—  Figures of the rock revetment walling

—  Figure of the landscape design

— Lifecycle and costs of the proposed foreshore assets.
10.3 Marine environmental quality

10.3.1 Environmental objective

To maintain the quality of water, sediment and biota so that environmental values are protected.

10.3.2 Potential impacts

Altering the hydrodynamics of the creek (development fill) may interrupt and alter local water circulation
within the near shore areas of the Pretty Pool Creek which may reduce water quality.

10.3.3 Management response

e  The LWMS for proposed structure plan outlines the key water servicing, drainage and environmental
management considerations to be progressed in support of subsequent development design and
planning approval phases (Appendix C).

e Key water management outcomes from the LWMS include

—  First 15 millimetres (mm) of rainfall on lots to be detained within lots through soakwells or rainwater
tanks

—  First 15 mm of rainfall from the road reserve to be detained in linear swales

— All additional rainfall to be conveyed southward to Pretty Pool Creek via the road reserves and
swales

—  Swale to discharge any rainfall events greater than 15 mm to Pretty Pool Creek, which is consistent
with the conveyance of stormwater from the surrounding residential development along Athol
Street and Cooke Point

—  Finished floor level for residential development of 6.7 m AHD consistent with the CHRMAP (GHD
2019) and SPP 2.6

e  Urban Water Management Plan(s) will be finalised to the satisfaction of the ToPH and the DWER at
subdivision.

10.4 Marine fauna
10.4.1 Environmental objective
To protect marine fauna so that biological diversity and ecological integrity are maintained.

10.4.2 Potential impacts

e Increased lighting from proposed development may potentially disrupt nesting and behaviour of nestling
and adult turtles.
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e Anincreased residential population also has the potential to impact marine turtle nesting and hatchling
behaviour, through the use of recreation vehicles, pets and interaction with nesting turtles.

10.4.3 Management response

10.4.3.1 Siting

At its closet point the proposed structure plan is located over 1.4 km from the Pretty Pool beach turtle nesting
area. Line of sight analysis using Lidar topography illustrated that the TPS amendment boundary and hence
smaller LSP boundary was protected from light spill by the primary dunes at Pretty Pool Beach.

Proposed development will be restricted through built form height limits to ensure that no artificial light
sources from the development (i.e. streetlights and residential dwellings) will be directly visible to either adult
females nesting or departing hatching turtles at Pretty Pool and Cemetery beaches.

10.4.3.2 Lighting design

To minimise the potential for the Athol Street development to cumulatively add to the existing skyglow levels
the development’s lighting will be designed to accord with the National Light Pollution Guidelines (DEE
2020), and the EPA’s Environmental Assessment Guideline for Protecting Marine Turtles from Light Impacts
(EPA 2010), while meeting legislative and regulatory requirements for human safety.

This will be achieved through the preparation of an Artificial Light Management Plan, inclusive of biological
and artificial light monitoring and auditing requirements, which addresses the best practice lighting design
principles identified in the National Light Pollution Guidelines (DEE 2020):

a. Start with natural darkness and only add light for specific purposes.
b. Use adaptive light controls to manage light timing, intensity and colour.

c. Light only the object or area intended — keep lights close to the ground, directed and shielded to avoid
light spill.

d. Use the lowest intensity lighting appropriate for the task.
e. Use non-reflective, dark-coloured surfaces.
f.  Use lights with reduced or filtered blue, violet and ultra-violet wavelengths.

The purpose of this Artificial Light Management Plan is to demonstrate that artificial light generated by the
Athol Street development can be managed so that flatback turtles are:

e  Not disrupted within, nor displaced from, important habitat

e Able to undertake critical behaviours such as reproduction and dispersal.

The Artificial Light Management Plan will include:

e  Description of the proposed lighting

e  Flatback turtle description

¢ Risk assessment

e Artificial Light Management Plan

e  Biological and artificial light monitoring and auditing.

The Atrtificial Light Management Plan will be prepared to the satisfaction of the ToPH on advice from the

DBCA at subdivision.

10.4.3.3 Construction management

CMP (Section 10.1.3) to include provisions restricting construction to day light hours only during turtle
nesting and hatching season to avoid potential artificial light impacts to marine turtles during construction
and development.
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10.4.3.4 Marine turtle management plan

A Marine Turtle Management Plan will be prepared to minimise potential impacts, including through the use
of recreation vehicles, pets and interaction with nesting turtles, to marine turtles from an increased residential
population. Specifically, the Marine Turtle Management Plan:

e Focuses on management actions and strategies associated with operational activities

e  Outlines management strategies and monitoring programs that will be adopted to mitigate potential
impacts associated with recreation vehicles, pets and interaction with nesting turtles.

The contents of the Marine Turtle Management Plan would include (but not be limited to):
° Purpose
e Residential development overview

e Relevant legislation

Existing environment

Overview

Port Hedland turtle nesting beaches context
Turtle habitats

Migratory pathways

Impacts and management
e  Objectives and performance indicators.

The Marine Turtle Management Plan will be prepared to the satisfaction of the ToPH on advice from the
DBCA at subdivision.

10.5 Flora and vegetation
10.5.1 Environmental objective
To protect flora and vegetation so that biological diversity and ecological integrity are maintained.

10.5.2 Potential impacts

e Loss of up to 16.81 ha coastal dune vegetation

e Introduction and distribution of weed species

e Hydrological changes

e  Vegetation disturbance/loss as a result of construction works

o  Vegetation quality degradation through increased pollution and waste.
10.5.3 Management response

e Retention of planted street trees along Athol Street

e MMP (Section 10.1.3), CMP (Section 10.1.3) and FMP (Section 10.2.3) to be prepared to the
satisfaction of the ToPH and the DBCA at subdivision.

10.6 Terrestrial environmental quality

10.6.1 Environmental objective

To maintain the quality of land and soils so that the environment values are protected.
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10.6.2 Potential impacts

ASS soils are stable when left undisturbed, but when they are exposed to air, during excavation or
dewatering, this can set off a reaction resulting in acidity (sulfuric acid) being produced.

The potential impacts include:

e Acidification and release of heavy metals from ASS into groundwater, Pretty Pool Creek, and
surrounding marine environment

e  Corrosion of concrete structures such as bridges, piles, pylons and drainage pipes.

10.6.3 Management response

The final fill levels, engineering service excavation and dewatering requirements will dictate whether a
preliminary ASS investigation and ASS and Dewatering Management Plan (ASSDMP) are required.
However, if required, the ASSDMP will:

e  Outline the soil management measures, the groundwater and dewatering effluent monitoring measures
and the contingency management measures required to minimise any environmental impacts

e  Be prepared to the satisfaction of the DWER at subdivision.
10.7 Terrestrial fauna

10.7.1 Environmental objective

To protect terrestrial fauna so that biological diversity and ecological integrity are maintained.

10.7.2 Potential impacts

Activities that impact on flora and vegetation typically extend to fauna that rely on this habitat for nesting,
foraging and/or shelter. The potential impacts to terrestrial fauna may include:

e Habitat disturbance as a result of construction, and increased use of off-road vehicles

e Impact on migratory bird species through loss of habitat

e As aresult of disturbance during construction (noise and clearing activities), there may be an effect on
the local abundance of fauna populations due to interruption to fauna behaviour, including
displacement, injury or death

e Inadvertent injury and/or mortality as a result of increased vehicle strikes from increased traffic
e Impacts on significant fauna species

e Habitat destruction from increased activity from domestic pets

e Habitat and food source degradation through increased pollution and waste.

The proposed development is likely to result in disturbance to waterbirds which inhabit the Pretty Pool Creek
shoreline and mud flats. The impacts to these waterbirds are likely to include a permanent loss of foraging
habitats and noise impacts resulting from the use of heavy machinery during the construction phase.

10.7.3 Management response

e Avoid clearing of rocky/boulder habitat that may contain micro-habitat suitable for refuge for some small
terrestrial mammal species.

e  The Pretty Pool Creek line will be avoided.

e Maintain equipment such that all noise emitting equipment is fully serviceable and working to the correct
specifications. All construction movement will be scheduled to take place during the day.
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e  MMP (Section 10.1.3), CMP (Section 10.1.3) and FMP (Section 10.2.3) to be prepared to the
satisfaction of the ToPH and the DBCA at subdivision.

e  FMP will also address a community education program including

— Installation of signs and educational material to inform the public of the local fauna and important
habitats that people should avoid

—  Encourage the community to use dog leads and discourage people to allow dogs to roam off-leash

—  Discourage littering and pollution through educational material and fines.

10.8 Air quality

10.8.1 Environmental objective

To maintain air quality and minimise emissions so that environmental values are protected.

10.8.2 Potential impacts

In 2009, the EPA expressed concern that 24 hour PM10 dust concentrations regularly exceeded the air
National Environmental Protection Measure (air NEPM) of 50 ug/m?3 (+5 exceedances for natural events) and
that existing planning arrangements allowed for residential development in Port Hedland’s West End.

Air quality could be potentially impacted, either directly or indirectly, through the generation of fugitive dust
emissions through the following construction activities:

e Clearing land for the development sites, public open space, roads and car park

e  Windborne dust from exposed surfaces, earth moving, transport, stockpiling or loading of materials.

10.8.3 Management response

e  Dust management shall comply with Guidelines for Managing the Impacts of Dust and Associated
Contaminants from Land Development Sites, Contaminated Sites Remediation and Other Related
Activities (DEC 2011) through the preparation and implementation of a Dust Management Plan to
prevent or avoid excessive dust generation. The Dust Management Plan will address the following
wetting procedures of the development work area will be undertaken

— Any dry engineering fill sand to be stockpiled will be actively wet down during active extraction

—  Water carts will be available near the site entrance to enable pre-wetting of access roads and
areas of the site where vehicle movements are anticipated will be carried out

e Dust Management Plan to be prepared to the satisfaction of the ToPH and DWER at subdivision

e  Prior to commencement of any construction, wind fencing will be installed on the boundaries of the site
if required

e  Should high wind speeds be forecast, site activities will be reviewed as deemed appropriate.
10.9 Social surroundings

10.9.1 Environmental objective

To protect social surroundings from significant harm.

10.9.2 Aboriginal culture and heritage

10.9.2.1 Potential impacts

The potential impacts of the proposed development on Aboriginal Heritage sites are related primarily to
direct disturbance of sites and include:
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e  Excavation / construction activities may unearth and/or damage artefacts or other items of cultural
Aboriginal significance.

10.9.2.2 Management response

e  Consult with DPLH to determine obligations under the Aboriginal Heritage Act 1972.

e  Approval to disturb the Aboriginal archaeological site under Section 18 of the Aboriginal Heritage Act
1972 (if required) prior to ground disturbing activities.

e  Should any Aboriginal objects be identified or unearthed during development, works will be stopped and
the findings reported to the DPLH.

10.9.3 Amenity — mosquitos

10.9.3.1 Potential impacts

The partial infilling of the Pretty Pool Creek flood plain may result in increased areas of standing water
following rainfall and periods of higher tides which may have the potential to serve as mosquito breeding
areas. Health and amenity issues could affect visitors and residents living adjacent to the water body if
mosquito breeding occurs in large numbers.

10.9.3.2 Management response

e  Mosquito monitoring program to be prepared to the satisfaction of the ToPH at subdivision

e If mosquito numbers are found to be excessive, a Mosquito Management Plan will be prepared in
consultation with the ToPH and the DoH and implemented.

10.9.4 Bushfire
10.9.4.1 Potential impacts

e Damage to people, property and infrastructure from fire.

e  Death and/or injury due to fire.
10.9.4.2 Management response

e  Bushfire Management Plan has been prepared to provide the bushfire management framework
proposed to be actioned as part of developing the site in accordance with the structure plan.

e  Bushfire Attack Level contour mapping within the Bushfire Management Plan will be updated (if
required) to reflect the proposed structure plan and subdivision outcomes.
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11 FRAMEWORK FOR MANAGEMENT PLAN
IMPLEMENTATION

The planning instrument that will be used to ensure the proposed management plans are implemented for
the Athol Street development is the Planning and Development Act 2005.

Specifically, to regulate the production, delivery and approval of the management plans, subdivision
conditions, which identify the requirement for the management plans to be provided, will be contained in the
WAPC'’s subdivision approval.

In the absence of appropriate Model Subdivision Conditions, Non-standard Subdivision Conditions will be
placed upon the subdivision application(s) for the Athol Street development. The Non-standard Subdivision
Conditions will be placed upon the subdivision application(s) by the ToPH, with advice provided by the DBCA
(where appropriate).

The Non-standard Subdivision Conditions will detail the requirements for the management plans and the
appropriate regulatory authority(s) responsible for the approval of the management plans / clearance of the
specific subdivision condition.

Regulation of the management plans through subdivision conditions provides certainty that the management
plans will be approved prior to the development of the Athol Street development commencing. It will also
allow for development to proceed in accordance with the management plans to ensure potential impacts are
appropriately managed / mitigated.
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12 CONCLUSIONS

Table 1 in the Summary, details the following key environmental factors and proposes management
measures:

e  Benthic communities and habitat
e Coastal processes

e  Marine environmental quality

e  Marine fauna

e  Flora and vegetation

e  Terrestrial environmental quality
e  Terrestrial fauna

e  Air quality

e  Social surroundings.

The proposed structure plan recognises the importance of the key environmental and landscape attributes of
the site, and surrounding areas, and incorporates these in an urban form, that creates an environmentally
responsive residential development that meets the EPA’s environmental objectives for the management of
the identified environmental factors.

Noting that the creation and formalisation of an appropriate setback to Pretty Pool Creek, and its fringing
mangrove community, to ensure that no direct impacts will occur to mangrove system or the broader marine
environment was achieved through Amendment No. 58, the proposed structure plan environmental
outcomes are:

e Management of the ecological integrity of Pretty Pool Creek mangroves through the preparation and
implementation of MMP, CMP and FMP

e Implementation of coastal protection works in accordance with an approved FMP

e Implementation of built form height limits, Artificial Light Management Plan to manage potential light spill
impacts to the Pretty Pool Beach flatback turtle rookery and Marine Turtle Management Plan minimise
potential impacts from an increased residential population

e Implementation of Pilbara-centric water sensitive urban design and stormwater drainage management
e Use of native species in landscaping.

This EAR concludes that through the implementation of the proposed mitigation measures the development
of the site, in accordance with the proposed structure plan, will meet the EPA’s environmental objectives for
the assessed environmental factors.

EEL20043.001 (formerly EEL1503002) | Environmental assessment report | Rev 2 | 23 July 2020
rpsgroup.com Page 44



REPORT

13 REFERENCES

Australian and New Zealand Environment Conservation Council and Agricultural and Resource Management
Council of Australia and New Zealand. 2000. Australian and New Zealand Guidelines for
Fresh and Marine Water Quality. Canberra, Australian Capital Territory.

Bamford, M. 2012. Surveys of Migratory Waterbirds at the Pretty Pool development, Port Hedland (Spring
2008 to Spring 2011). Unpublished report prepared for RPS.

BHP Billiton. 2011. Proposed Outer Harbour Development, Port Hedland, Public Environmental Review/Draft
Environmental Impact Statement. Perth, Western Australia.

Birdlife Australia. 2020a. Gull-billed Tern Gelochelidon nilotica. Accessed on 22 June 2020
http://www.birdlife.org.au/bird-profile/gull-billed-tern

Birdlife Australia. 2020b. Crested tern Thalasseus bergii. Accessed on 22 June 2020
http://www.birdlife.org.au/bird-profile/crested-tern

Birdlife International 2020a. Streaked Shearwater Calonectris leucomelas Accessed on 22 June 2020
http://datazone.birdlife.org/species/factsheet/streaked-shearwater-calonectris-leucomelas/text

Birdlife International. 2020b. Lesser Frigatebird Fregata ariel. Accessed on 22 June 2020
http://www.birdlife.org/datazone/speciesfactsheet.php?id=3846

Birdlife International. 2020c. Western Yellow Wagtail Motacilla flava. Accessed on 22 June 2020
http://datazone.birdlife.org/species/factsheet/western-yellow-wagtail-motacilla-flava/text

Burbidge, A. A. 2004. Threatened Animals of Western Australia. Perth, Western Australia.

Bureau of Meteorology. 2020a. Climate Statistics for Australian Locations. Accessed on 08 June 2020
http://www.bom.gov.au/jsp/ncc/cdio/cvg/av?p_stn_num=004032&p_prim_element_index=18&p_display_
type=statGraph&period_of_avg=ALL&normals_years=allYearOfData&staticPage=.

Bureau of Meteorology. 2020b. Tropical Cyclones Affecting Port Hedland. Accessed on 08 June 2020
http://www.bom.gov.au/cyclone/history/wa/pthed.shtml.

Cardno. 2011. Port Hedland Coastal Vulnerability Study. Report No. Rep1022p. Perth, Western Australia.

Cardno. 2012. Summary of Fatal Flaws for Proposed Development of East Port Hedland based on
Hydrodynamic Modelling. Perth, Western Australia

Cardno. 2020a. Scheme Amendment — The Stables — Coastal and Hydrological Review. Unpublished report
prepared for Element.

Cardno. 2020b. Hydrodynamic Modelling Report. Unpublished report prepared for DevelopmentWA.

Commonwealth of Australia. 2011. Environment Protection and Biodiversity Conservation Act 1999 referral
guidelines for the endangered northern quoll, Dasyurus hallucatus. Canberra, Australian
Capital Territory.

Commonwealth of Australia. 2016. Conservation Advice, Macroderma gigas, ghost bat. Accessed on 22
June 2020 http://www.environment.gov.au/biodiversity/threatened/species/pubs/174-conservation-
advice-05052016.pdf

Conservation Volunteers Australia. 2013. Report of tagging flatback turtles (Natator depressus) at Cemetery
Beach, Western Australia, 6 November to 18 December 2012. CVA Wild Futures

Department of Agriculture, Water and the Environment. 2020a. Ctenotus angusticeps — Airlie Island
Ctenotus in Species Profile and Threats Database. Canberra. Accessed on 22 June 2020
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=25937

Department of Agriculture, Water and the Environment. 2020b. Anous stolidus — Common Noddy in
Species Profile and Threats Database. Canberra. Accessed on 22 June 2020
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=825

Department of Agriculture, Water and the Environment. 2020c. Actitis hypoleucos — Common Sandpiper in
Species Profile and Threats Database. Canberra. Accessed on 22 June 2020
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=830

Department of Agriculture, Water and the Environment. 2020d. Apus pacificus — Fork-tailed Swift in Species
Profile and Threats Database. Canberra. Accessed on 22 June 2020
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=678

EEL20043.001 (formerly EEL1503002) | Environmental assessment report | Rev 2 | 23 July 2020
rpsgroup.com Page 45



REPORT

Department of Agriculture, Water and the Environment. 2020e. Ardea ibis — Cattle Egret in Species Profile
and Threats Database. Canberra. Accessed on 22 June 2020 http://www.environment.gov.au/cgi-
bin/sprat/public/publicspecies.pl?taxon_id=1000

Department of Agriculture, Water and the Environment. 2020f. Ardea modesta — Eastern Great Egret in
Species Profile and Threats Database. Canberra. Accessed on 22 June 2020
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=1004

Department of Agriculture, Water and the Environment. 2020g. Arenatria interpres — Ruddy Turnstone in
Species Profile and Threats Database. Canberra. Accessed on 22 June 2020
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=872

Department of Agriculture, Water and the Environment. 2020h. Calidris acuminata — Sharp-tailed Sandpiper
in Species Profile and Threats Database. Canberra. Accessed on 22 June 2020
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=874

Department of Agriculture, Water and the Environment. 2020i. Calidris alba — Sanderling in Species Profile
and Threats Database. Canberra. Accessed on 22 June 2020 http://www.environment.gov.au/cgi-
bin/sprat/public/publicspecies.pl?taxon_id=875

Department of Agriculture, Water and the Environment. 2020j. Calidris canutus — Red Knot in Species
Profile and Threats Database. Canberra. Accessed on 22 June 2020
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=855

Department of Agriculture, Water and the Environment. 2020k. Calidris ferruginea — Curlew Sandpiper in
Species Profile and Threats Database. Canberra. Accessed on 22 June 2020
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=856

Department of Agriculture, Water and the Environment. 2020I. Calidris tenuirostris — Great Knot in Species
Profile and Threats Database. Canberra. Accessed on 22 June 2020
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=862

Department of Agriculture, Water and the Environment. 2020m. Calidris melanotos — Pectoral Sandpiper in
Species Profile and Threats Database. Canberra. Accessed on 22 June 2020
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=858

Department of Agriculture, Water and the Environment. 2020n. Calidris ruficollis — Red-necked Stint in
Species Profile and Threats Database. Canberra. Accessed on 22 June 2020
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=860

Department of Agriculture, Water and the Environment. 20200. Calidris subminuta — Long-toed Stint in
Species Profile and Threats Database. Canberra. Accessed on 22 June 2020
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=861

Department of Agriculture, Water and the Environment. 2020p. Charadrius leschenaultii— Greater Sand
Plover in Species Profile and Threats Database. Canberra. Accessed on 22 June 2020
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=877

Department of Agriculture, Water and the Environment. 2020q. Charadrius mongolus — Lesser Sand Plover
in Species Profile and Threats Database. Canberra. Accessed on 22 June 2020
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=879

Department of Agriculture, Water and the Environment. 2020r. Charadrius veredus —Oriental Plover in
Species Profile and Threats Database. Canberra. Accessed on 22 June 2020
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=882

Department of Agriculture, Water and the Environment. 2020s. Chlidonias leucopterus — White-winged Tern
in Species Profile and Threats Database. Canberra. Accessed on 22 June 2020
https://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=59598

Department of Agriculture, Water and the Environment. 2020t. Glareola maldivarum — Oriental Pratincole in
Species Profile and Threats Database. Canberra. Accessed on 22 June 2020
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=840

Department of Agriculture, Water and the Environment. 2020u. Haliaeetus leucogaster — White-bellied Sea-
Eagle in Species Profile and Threats Database. Canberra. Accessed on 22 June 2020
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=943

Department of Agriculture, Water and the Environment. 2020v. Hirundo rustica — Barn Swallow in Species
Profile and Threats Database. Canberra. Accessed on 22 June 2020
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=662

EEL20043.001 (formerly EEL1503002) | Environmental assessment report | Rev 2 | 23 July 2020
rpsgroup.com Page 46



REPORT

Department of Agriculture, Water and the Environment. 2020w. Limicola falcinellus — Broad-billed
Sandpiper in Species Profile and Threats Database. Canberra. Accessed on 22 June 2020
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=842

Department of Agriculture, Water and the Environment. 2020x. Limnodromus semipalmatus — Asian
Dowitcher in Species Profile and Threats Database. Canberra. Accessed on 22 June 2020
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=843

Department of Agriculture, Water and the Environment. 2020y. Limosa lapponica — Bar-tailed Godwit in
Species Profile and Threats Database. Canberra. Accessed on 22 June 2020
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=884

Department of Agriculture, Water and the Environment. 2020z. Limosa — Black-tailed Godwit in Species
Profile and Threats Database. Canberra. Accessed on 22 June 2020
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=845

Department of Agriculture, Water and the Environment. 2020aa. Macronectes giganteus — Southern Giant-
Petrel in Species Profile and Threats Database. Canberra. Accessed on 22 June 2020
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=1060

Department of Agriculture, Water and the Environment. 2020ab. Numenius madagascariensis — Eastern
Curlew in Species Profile and Threats Database. Canberra. Accessed on 22 June 2020
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=847

Department of Agriculture, Water and the Environment. 2020ac. Numenius minutus — Little Curlew in
Species Profile and Threats Database. Canberra. Accessed on 22 June 2020
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=848

Department of Agriculture, Water and the Environment. 2020ad. Numenius phaeopus — Whimbrel in
Species Profile and Threats Database. Canberra. Accessed on 22 June 2020
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=849

Department of Agriculture, Water and the Environment. 2020ae. Pezoporus occidentalis — Night Parrot in
Species Profile and Threats Database. Canberra. Accessed on 22 June 2020
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=59350

Department of Agriculture, Water and the Environment. 2020af. Pandion cristatus — Eastern Osprey in
Species Profile and Threats Database. Canberra. Accessed on 22 June 2020
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=952

Department of Agriculture, Water and the Environment. 2020ag. Plegadis falcinellus — Glossy Ibis in
Species Profile and Threats Database. Canberra. Accessed on 22 June 2020
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=991

Department of Agriculture, Water and the Environment. 2020ah. Pluvialis fulva — Pacific Golden Plover in
Species Profile and Threats Database. Canberra. Accessed on 22 June 2020
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=25545

Department of Agriculture, Water and the Environment. 2020ai. Pluvialis squatarola — Grey Plover in
Species Profile and Threats Database. Canberra. Accessed on 22 June 2020
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=865

Department of Agriculture, Water and the Environment. 2020aj. Rostratula australis — Australian Painted
Snipe in Species Profile and Threats Database. Canberra. Accessed on 22 June 2020
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=889

Department of Agriculture, Water and the Environment. 2020ak. Sterna hirundo — Common Tern in Species
Profile and Threats Database. Canberra. Accessed on 22 June 2020
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=795

Department of Agriculture, Water and the Environment. 2020al. Sternula albifrons — Little Tern in Species
Profile and Threats Database. Canberra. Accessed on 22 June 2020
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=82849

Department of Agriculture, Water and the Environment. 2020m. Tringa brevipes — Grey-tailed Tattler in
Species Profile and Threats Database. Canberra. Accessed on 22 June 2020
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=851

Department of Agriculture, Water and the Environment. 2020an. Tringa glareola — Wood Sandpiper in
Species Profile and Threats Database. Canberra. Accessed on 22 June 2020
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=829

EEL20043.001 (formerly EEL1503002) | Environmental assessment report | Rev 2 | 23 July 2020
rpsgroup.com Page 47



REPORT

Department of Agriculture, Water and the Environment. 2020a0. Tringa nebularia — Common Greenshank
in Species Profile and Threats Database. Canberra. Accessed on 22 June 2020
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=832

Department of Agriculture, Water and the Environment. 2020ap. Tringa stagnatilis — Marsh Sandpiper in
Species Profile and Threats Database. Canberra. Accessed on 22 June 2020
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=833

Department of Agriculture, Water and the Environment. 2020aq. Dasyurus hallucatus — Northern Quoll in
Species Profile and Threats Database. Canberra. Accessed on 22 June 2020
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=331

Department of Agriculture, Water and the Environment. 2020ar. Macrotis lagotis — Greater Bilby in Species
Profile and Threats Database. Canberra. Accessed on 22 June 2020
http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=282

Department of Environment. 2006. Pilbara Coastal Water Quality Consultation Outcomes: Environmental
Values and Environmental Quality Objectives. Perth, Western Australia

Department of Environment and Conservation. 2011. Guideline for Managing the Impacts of Dust and
Associated Contaminants from Land Development Sites, Contaminated Sites Remediation
and Other Related Activities. Kensington, Western Australia.

Department of Environment Regulation. 2014. Assessment and Management of Contaminated Sites. Perth,
Western Australia.

Department of Environment Regulation. 2015a. Identification and Investigation of Acid Sulfate Soils and
Acidic Landscapes. Perth, Western Australia.

Department of Environment Regulation. 2015b. Treatment and Management of Soils and Water in Acid
Sulfate Soil Landscapes. Perth, Western Australia.

Department of Health. 2016. Port Hedland Air Quality Health Risk Assessment for Particulate Matter. East
Perth, Western Australia.

Department of Health. 2018. Managing Dust in Port Hedland, Industry Regulation Fact Sheet. East Perth,
Western Australia.

Department of State Development. 2016. Port Hedland Dust Management Taskforce Report. Perth, Western
Australia.

Department of the Environment. 2015. Matters of National Environmental Significance: Significant Impact
Guidelines 1.1. Canberra, Australian Capital Territory.

Department of the Environment and Energy. 2017. Recovery Plan for Marine Turtles in Australia. Canberra,
Australian Capital Territory.

Department of the Environment and Energy. 2020. National Light Pollution Guidelines for Wildlife including
marine turtles, seabirds and migratory shorebirds. Canberra, Australian Capital Territory.

ENV 2011a. Port Hedland Regional Flora and Vegetation Assessment. Perth, Western Australia.
ENV. 2011b. Port Hedland Regional Fauna Assessment. Perth, Western Australia

Environmental Protection Authority. 2000. Guidance Statement for Protection of Tropical Arid Zone
Mangroves along the Pilbara Coastline. Perth, Western Australia.

Environmental Protection Authority. 2004a. Environmental Factor Guideline: Terrestrial Fauna Surveys.
Perth, Western Australia.

Environmental Protection Authority. 2004b. Guidance for the Assessment of Environmental Factors:
Assessment of Aboriginal Heritage. Perth, Western Australia.

Environmental Protection Authority. 2008. Environmental Guidance for Planning and Development. Perth,
Western Australia.

Environmental Protection Authority. 2010. Environmental Assessment Guideline for Protecting Marine
Turtles from Light Impacts. Perth, Western Australia.

Environmental Protection Authority. 2011. Environmental Protection Bulletin No. 14: Guidance for the
assessment of benthic primary producer habitat loss in and around Port Hedland. Perth,
Western Australia.

Environmental Protection Authority. 2012. Environmental Protection Bulletin No. 18: Sea level rise. Perth,
Western Australia.

EEL20043.001 (formerly EEL1503002) | Environmental assessment report | Rev 2 | 23 July 2020
rpsgroup.com Page 48



REPORT

Environmental Protection Authority. 2016a. Environmental Factor Guideline: Benthic Communities and
Habitats. Perth, Western Australia.

Environmental Protection Authority. 2016b. Technical Guidance: Protection of Benthic Communities and
Habitats. Perth, Western Australia.

Environmental Protection Authority. 2016c. Environmental Factor Guideline: Coastal Processes. Perth,
Western Australia.

Environmental Protection Authority. 2016d. Environmental Factor Guideline: Marine Environmental Quality.
Perth, Western Australia.

Environmental Protection Authority. 2016e. Technical Guidance: Protecting the Quality of Western
Australia’s Marine Environment. Perth, Western Australia.

Environmental Protection Authority. 2016f. Environmental Factor Guideline: Marine Fauna. Perth, Western
Australia.

Environmental Protection Authority. 2016g. Environmental Factor Guideline: Flora and Vegetation. Perth,
Western Australia.

Environmental Protection Authority. 2016h. Technical Guidance: Flora and Vegetation surveys for
Environmental Impact Assessment. Perth, Western Australia.

Environmental Protection Authority. 2016i. Environmental Factor Guideline: Terrestrial Environmental
Quality. Perth, Western Australia.

Environmental Protection Authority. 2016j. Environmental Factor Guideline: Terrestrial Fauna. Perth,
Western Australia.

Environmental Protection Authority. 2016k. Environmental Factor Guideline: Social Surroundings. Perth,
Western Australia.

Environmental Protection Authority. 20161. Environmental Factor Guideline: Landforms. Perth, Western
Australia.

Environmental Protection Authority. 2020a. Statement of Environmental Principles, Factors and Objectives.
Perth, Western Australia.

Environmental Protection Authority. 2020b. Environmental Factor Guideline: Air Quality. Perth, Western
Australia.

GHD. 2011. East Port Hedland Geotechnical Reconnaissance. Perth, Western Australia.

GHD. 2019. Port Hedland Townsite CHRMAP, Coastal Hazard Risk Management and Adaptation Plan.
Unpublished report prepared for the Town of Port Hedland.

Herring Storer Acoustics. 2011. Preliminary Noise Impact Assessment, East Port Hedland, Feasibility Study.
Como, Western Australia.

Imbricata Environmental. 2016. A Decade of Monitoring Flatback Turtles in Port Hedland, Western Australia,
2004 — 2013/14. Report prepared for Care for Hedland Environmental Association.

Lohmann, K.J., Witherington, B., Lohmann C.M.F. and M. Salmon. 1997. Orientation, navigation, and natal
beach homing in sea turtles. In: The Biology of Sea Turtles. Volume |, Lutz, P.L. and J.A.
Musick, Editors. CRC Press: Washington D.C., p:107-135.

M.J. & A.R. Bamford Consulting Ecologists. 2012. Athol Street Development Proposal, Environmental
Assessment Report: Waterbirds. Kingsley: Western Australia.

Paling, E.l., Humphries, G., McCardle, I. and Thomson, G. 2001.The effects of iron ore dust on mangroves in
Western Australia: Lack of evidence for stomatal damage. Wetlands Ecology and
Management, vol. 9, pp. 363-370.

Pendoley, K.L., Bell, C.D, McCracken, R., Ball, K.R., Sherborne, J., Oates, J.E., Becker, P., Vitenbergs, A.
and P.A. Whittock. 2014. Reproductive biology of the flatback turtle Natator depressus in
Western Australia. Endangered Species Research, Vol. 23: 115- 123.

Pendoley Environmental. 2009. Proposed Outer Harbour Development Port Hedland — Marine Turtle Usage
within the Port Hedland Region and Impacts Assessment. Prepared for SKM on behalf of BHP
Billiton Iron Ore.

EEL20043.001 (formerly EEL1503002) | Environmental assessment report | Rev 2 | 23 July 2020
rpsgroup.com Page 49



REPORT

Pendoley Environmental. 2010. Proposed Outer Harbour Development Port Hedland — Satellite Tracking of
Flatback Turtles from Cemetery Beach 2009/2010 — Inter-nesting Habitat. Prepared for SKM
on behalf of BHP Billiton Iron Ore.

Pendoley Environmental. 2011a. Port Hedland Outer Harbour Development Marine Turtle Surveys
2010/2011 Flatback Turtle Tagging Program. Prepared for BHP Billiton Iron Ore.

Pendoley Environmental. 2011b. Port Hedland Outer Harbour Development Marine Turtle Surveys
2010/2011 Flatback Turtle Incubation Success. Prepared for BHP Billiton Iron Ore.

Pendoley Environmental. 2019. Spoilbank Marina Proposal: Review of Potential Impacts to Flatback Turtles.
Booragoon, Western Australia

Kendrick, P. and F. Stanley. 2001. Pilbara 4 (PIL4 — Roebourne synopsis). Accessed 22 June 2020
http://www.dpaw.wa.gov.au/images/documents/about/science/projects/waaudit/pilbara04_p581-594.pdf

RPS. 2009. Turtle Management Plan: Pretty Pool Development, Port Hedland, Town Planning Scheme No.
5, Amendment 14. Unpublished report prepared for LandCorp.

RPS. 2010a. Pretty Pool Development Baseline Studies, Marine Turtle Lighting Study 2009. Unpublished
report prepared for LandCorp.

RPS. 2010b. Draft Marine Turtle Lighting Study 2010, Pretty Pool Development Turtle Monitoring Studies.
Unpublished report prepared for LandCorp.

RPS. 2011. Preliminary Environmental Assessment Report, East Port Hedland (draft). Subiaco, Western
Australia.

RPS. 2012a. District Water Management Strategy, East Port Hedland (Athol Street Precinct). RPS, Subiaco.

RPS. 2012b. Environmental Interrogation Report (Phase 1), Athol Street Development-Port Hedland East
End (draft). Subiaco, Western Australia

RPS. 2012c. Draft Pretty Pool Development Monitoring Studies, Marine Turtle Lighting Study 2011.
Unpublished report prepared for LandCorp.

RPS. 2012d. Marine Turtle Lighting Study 2012, Pretty Pool Development Monitoring Studies. Unpublished
report prepared for LandCorp.

RPS. 2013. Baseline Light Monitoring and Turtle Management Plan Audit Report, Stage 3 Investigation
Area, Pretty Pool Development, Port Hedland. Unpublished report prepared for LandCorp.

RPS. 2020. Artificial Lighting Impact Assessment Report, Port Hedland Marina. Unpublished report prepared
for DevelopmentWA.

RPS. 2015. Local Water Management Strategy, East Port Hedland (Athol Street Precinct). Subiaco: Western
Australia.

Russell, R.C. 1999. Constructed Wetlands and Mosquitoes; Health Hazards and Management Options — An
Australian Perspective. Ecological Engineering. 12. pp 107-124.

Shepherd, D.P., Beeston, G.R. and Hopkins, A.J.M. (2002), Native Vegetation in Western Australia.
Technical Report 249.Department of Agriculture Western Australia, South Perth.

SKM. 2007. Port Hedland Port Authority Utah Point Panamax Berth Project — Environmental Scoping Report.
Perth, Western Australia.

Town of Port Hedland. 2017. Town of Port Hedland, Heritage Inventory 2017. Port Hedland, Western
Australia.

Tuxbury, S.M. and M. Salmon. 2005. Competitive interactions between artificial lighting and natural cues
during seafinding by hatchling marine turtles. Biological Conservation 121, 311 - 316.

Van Vreeswyk, A.M.E., Payne, A.L., Leighton, K.A. and Hennig, P. 2004. Technical Bulletin No. 92: An
inventory and condition survey of the Pilbara region, Western Australia. Perth, Western
Australia.

Western Australian Planning Commission. 2008. Better Urban Water Management. Perth, Western Australia.

Wilson, P., Thums, M., Pattiaratchi, C., Meekan, M., Pendoley, K., Fisher, R. and S. Whiting. 2018. Artificial
light disrupts the nearshore dispersal of neonate flatback turtles Natator depressus. Marine
ecological Press Series. Vol. 600: 179 — 192.

EEL20043.001 (formerly EEL1503002) | Environmental assessment report | Rev 2 | 23 July 2020
rpsgroup.com Page 50



REPORT

FIGURES

EEL20043.001 | Environmental assessment report | Rev 2 | 23 July 2020
rpsgroup.com



LEGEND

: Development area (20.27 ha)

[__] 7S Amendment boundary (42.47 ha)
| - _-I Structure plan boundary (41.88 ha)

CENIETERY BEACE]

e
©
K3
b
<
%\o s5°“5
2 A 4 eo®
A Y %%
£ Z ® %
Z ™, [+ ) o
&) ) @ ° 2
) -,
B % o 2
® g N
o}
A
3
%
-u& ‘?'é -
‘Aosg\f' Q,é
& CGREGOR ST
WINTER
TREATVENIT
PARIC

ABORIGHIAL

9
[e]
. ()
MJALICA BOORDA 3
%
COMMUIITY B

SB
P'“\'e 4 <

)
ot wes®

W,
(so
Sr

CAPTANI BERT
=" TMADRIGAN] PARK

,/ ~ -

' -~

STYL Es RD

CAMDEN SOUND*

DERBW.,\"
BROOME=X
= . - Site Location b
cooEPONIT
PRETTYAPOOL
DAMPIER=
KARRATHA = .
ONSLOWYZ MARBLEIEAR
EXMOUTH| J =
DEMPSTER ST SORAtEAY, NEWMANE
CRAIG ST CARNARVON :
WESTERN AUS
~
FINLAY ST o 3
Q
coLhl 8 GERALDTON=
VIATFIZESON]  woopmanst  ©
OYAL
,_ CORNEY ST PERTHE
0
z BUNBURY™
L e
& e
2 G ALBANY*®
% »
R, [g)
%, >
DY
%,
1
N
L ST
TN
%
@
Y
<
\«°$5
<
CcCOOE
ronir
00\’ [aN NS WA
¢ CARAYAN
PARI
PRETTY! POOL B=ZACK]
z N,
z
z Mty Ma, ROGL
Zz LON e,
I Ty oy,
e O
‘44,%6
¥ Gbng y WWAN CRS
° &
g
c"
= i
«
Monks®

IFRIATLE A

1221126 8 L9+ 4 T LLLLLLZ6 8 L9+ L | UHed 1SS\ 1831)S 8p00.| LE-/Z T 19A9T]

Figure A

Site location

Document Path: G:\Jobs\L_Jobs\L20043 - DevWA Athol_Stables\Figures L20043-001 Athol\L20043-001_G_001_FigA Site Location_200717.mxd

A

GDA 1994 MGA Zone 50

125 250

Job Number: L20043-001

Doc Number: 001

Date: 17.07.20

Scale: 1:10,000 @ A3

Created by: MA

Source: Orthophoto - Landgate, 2020







LEGEND
[__] 7S Amendment boundary (42.47 ha)
| - _-I Structure plan boundary (41.88 ha)

- _ _: Development area (20.27 ha)

Local scheme reserves

///A Environmental conservation (21.52 ha)
Public Open Space (2.05 ha)
Public purposes (1.36 ha)

Local scheme zones
Residential (Low density) (4.88 ha)

Residential (Medium density) (7.49 ha)

JWA

DEMPSTER ST

CRAIG ST

FINLAY ST

WOODMAN ST

CORNEY ST

SIMMONS ST

C 1

Figure C

Structure plan

Document Path: G:\Jobs\L_Jobs\L20043 - DevWA Athol_Stables\Figures L20043-001 Athol\L20043-001_G_003_FigC Structure plan_200717.mxd

Job Number: L20043-001

0 Doc Number: 003

Date: 17.07.20

GDA 1994 MGA Zone 50 Scale: 1:5,000 @ A3

[l Created by: MA
50 100 200 Source: Orthophoto - Landgate, 2020

122111126 8 19+ A T LLLLLLZ6 8 L9+ L | UHad 1SS 18311S 8P00IL LE-/T “T [9A97]




WOODMAN ST

CORNEY ST

SIMMONS ST

LEGEND

<— Distance to closest mangroves
D TPS Amendment boundary

e : Development area

| B _-I Structure plan boundary

Cadastre

Mangrove area

Figure D 0

GDA 1994 MGA Zone 50

Distance to the Pretty Pool Creek mangroves o 100
Document Path: G:\Jobs\L_Jobs\L20043 - DevWA Athol_Stables\Figures L20043-001 Athol\L20043-001_G_004_FigD Distance to Mangroves_200717.mxd

1221126 8 L9+ 4 T LLLLLLZ6 8 L9+ L | UHed 1SS\ 1831)S 8p00.| LE-/Z T 19A9T]

Job Number: L20043-001

Doc Number: 004

Date: 17.07.20

Scale: 1:5,000 @ A3

Created by: MA

Source: Orthophoto - Landgate, 2020




LEGEND

|-_ -_ -; EPA Inner Port Hedland Port area Local Assessment Unit
D TPS Amendment boundary

|_ _ ] Structure plan boundary
l_'______-} Development area
Native vegetation extent by type

127 - Bare areas; mud flats (6963.7 ha)

_ el
e FINUCANE ‘_\

-

CCLLLLe6 8 19+ d 1 LLLLLLZE 8 L9+ L [ UHSd ISBM 18811S 8p00l] L€~/ "C [9A7]

A
\t \\
] \\

o e omm mm Em o Em EE Em e EN EE EE EE BN BN EN EE SN BN EE S S Em SN Em R S = e

Job Number: L20043-001

Flgure E Doc Number: 005
Date: 16.07.20

Extent of Beard Vegetation Association: 127 within GDA 1994 MGA Zone 50 Scale: 1:60,000 @ A3
EPA Inner Port Hedland Port Area Local Assessment Unit s 500 SICERELTE

Source: Orthophoto - Esri World Imagery
Document Path: G:\Jobs\L_Jobs\L20043 - DevWA Athol_Stables\Figures L20043-001 Athol\L20043-001_G_005_FigE LAU Beard Vegetation Association127_200716.mxd




1248 LEGEND
:::: D TPS Amendment boundary (42.48 ha) ||
T COON¥E | B _-I Structure plan boundary (41.88 ha)
J7/ PONIT :_-_-_-: Development area (20.27 ha)
FINLAY ST I:I Cadastre
1298
1299 Pretty Pool Creek
coLlnl 1300,

WOODMAN ST Mangrove area (35.0 ha)

MINTFIZS O]

~
(%]
w .
202/ |2 Primary dune (2.1 ha)
Ta31| 5200 ] 5201 8

1332 1 1 1
Secondary dune (37.4 ha)

CORNEY ST

I 500 ]
R [s]e]s]2] Intertidal mudflats (56.1 ha)
o
8|9 13|14 .
§L ‘°11 2 15 Primary and secondary dune (4.9 ha)
CAPTANI BERT 33N2X o A
—— N . )7 34
2 B 2777 T TADISAN] PARC 2 A o
’ ~< (% 2N
/ S~o Cox 37 X BN 72
! 556 S~ ~ && 3, X 28 A%
G II S 14400 'P\,o 39 X 27 23
o ~a 40
6“66_ e S P A 4:» - %) \ 24
&
v
\
e)e
PAJ
= e ¢ 0,
e B e e i
4:'\—,__‘__.'-.':7\. < _—
B b g 4 ’vx\
x -r." _ \l
] De R
5]
. .'f" N
P ©)e
3 o
i
, o
OORD : ?';
= BO o
©
/ 00
S
300 500 "’6’&0
w,
)
R
1 5559
5634
5557
301
801
H',(SO 5002
4"‘7- 5558
6254
5007
6135
e
. Job Number: L20043-001
Flgure F 0 Doc Number: 006
Date: 17.07.20
GDA 1994 MGA Zone 50 Scale: 1:7,500 @ A3
H H H m Created by: MA
DeSIgn conSIderatlons 95 190 Source: Orthophoto - Landgate, 2020

Document Path: G:\Jobs\L_Jobs\L20043 - DevWA Athol_Stables\Figures L20043-001 Athol\L20043-001_G_006_FigF Design Considerations_200717.mxd



LEGEND
D TPS Amendment boundary

| - _-I Structure plan boundary

I _ : Development area
Topography (mAHD)
' Marine Turtles

Line of Sight at 36m

Visible

Not visible

7

A

\\5

o 05

©

05
0
15
%
= ¥
o °

4
35 6.5
15 105\ 85
15 s s
5
0"
° 55,
85 9 9
257 o
o N
o n 15
w ~

6578°6
S 57 6 15 7654 5 45
s o= 6s 75 5
55 8 S5
55 s5¢ 7575 85 45 45 3
lss ** 5, 8% 5845 45 S35
= s Ss 5 = 4
e = v 4 6
3 3w s S5 6.5 6.5
8 55 55 7
4
2
. @ s 54 45 & 4
% [ > o.; q g P 55 55
b s 4 * e
v T4 5 A
- w B ~$3 5.5 % 35
0 h= ~
. A AS et i 5454
o v
4 &

&
A
4
~
5.5
S5,
45 325
325

AD
4 L4
N 4 4 45 %
45 v 45
4 - 4
14 > s
45 4
Y a5 4
7 w 4 4.5
~ -
35 47 45 is
] 4 .
= g 4 35 @
s,
.5 1 )
5 7355 4 35 >
35 4
4 35 % ,65
Sqs 458 6.5 3.5
T %5 v
$ 43,5 55 65 7 %5 Eos

9.
S s
) s
45 & 4
A
el
5%
4
4
@ > k4
K
2 3.5

(37

35

3
555, 35
556 4.5
6
-
.5
q
3

s
35
s
4 35
45
6.5 7
6.5
A
35 35
35
7

3
¢ <
s
2
~
3
>
657 ,
7
55 65
67
459
35
3535

R

15 05
45

6.5

8.5

7 5

35

453 5

10.5

758

és

O

sV 5

12 115

s

w

Figure G

Line of sight from Cemetery Beach at +36 m AHD

Document Path: G:\Jobs\L_Jobs\L20043 - DevWA Athol_Stables\Figures L20043-001 Athol\L20043-001_G_007_FigG LoS Cemetry beach_200717.mxd

GDA 1994 MGA Zone 50

80 160

Job Number: L20043-001

Doc Number: 007

Date: 17.07.20

Scale: 1:8,000 @ A3

Created by: MA

Source: Orthophoto - Landgate, 2020

1221126 8 L9+ 4 T LLLLLLZ6 8 L9+ L | UHed 1SS\ 1831)S 8p00.| LE-/Z T 19A9T]




Level 2, 27-31 Troode Street, West Perth | T +61 8 92111111 | F +61 8 92111122

- 13 mAHD

2
T 11-12 mAHD

0 mAHD

19 -20 mAHD

Elevation
|  18-19 mAHD

| 17-18 mAHD

Development area
Contour (MAHD)
21-22 mAHD

20 -21 mAHD

14 - 15 mAHD
9-10 mAHD

-1
Date: 17.07.20
Scale: 1:5,000 @ A3
Created by: MA

Doc Number: 008
Source: Orthophoto - Landgate, 2020

. 16-17 mAHD
 10-11 mAHD

O .~ 15-16 mAHD

{1l | TPS Amendment boundary

Job Number: L20043-001

GDA 1994 MGA Zone 50

o
<
€
~
g
~
=}
o
2_
>
=
[
©
o
=)
o
S
il
T
k=4
_.r_
©
=}
O_
G_
—
o
<
©
<
=}
S
I3
a
=
<]
S
<
—
o
<
e}
<
o
o
3
a
0
o
o
=]
>

Document Path: G:\Jobs\L_Jobs\L20043 - DevWA Athol_Stables\Fi

Topography




o
<
LEGEND N
- N
| _-I Structure plan boundary -
D TPS Amendment boundary §'
(=== &
" e : Development area @
D
D
1247 1316 tad
o I:] Cadastre <
Acid sulfate soil risk mapping (DWER, 2017) ||>
CRAIG ST & 5y
. . =3
1314 2731274 él"l High to moderate risk o

1263
12157 S Moderate to low risk %
1287 [1286| o
FINLAY ST §
1288 1298 500 =
1311 1299 ;
COI_“\J 1310 1300 é
VIXTFIZSON] WOODMAN ST I
N
OVAL (2 (m gﬁm] =
52001 52011 1 N
N
1331 1322 —

CORNEY ST
——_— CAPTAN] BERT
- \ » )
e T~ wIADIGANT PARIC
’/ ~o -
~
372
<
4 y
1 i
L
. 3
i
AR

NRAVWA '\
: 3
i~
0
N
. \’f
. S
- J X
\ A .\._
- % e \
£ ) 2 r N, e
“5\ «‘:5__, 5 oy
€ “ =y

e

. Job Number: L20043-001
Flgure I 0 Doc Number: 009

Date: 17.07.20

GDA 1994 MGA Zone 50 Scale: 1:6,000 @ A3

H H H H Created by: MA
ACIS SUIfate SOII rISK mapplng 75 150 Source: Orthophoto - Landgate, 2020
Document Path: G:\Jobs\L_Jobs\L20043 - DevWA Athol_Stables\Figures L20043-001 Athol\L20043-001_G_009_Figl ASS Mapping_200717.mxd




A\
LEGEND DEMPSTER ST

D TPS Amendment boundary B

| - _-I Structure plan boundary

I _ : Development area

CRAIG ST A
- Local heritage - WW?2 rifle range (site) and Merv's lookout 5‘7
Aboriginal heritage sites (DAA, July 2020 ‘59
Registered Site
FINLAY ST
WOODMAN ST
CORNEY ST
& r
1]
z
o
z
P
"
G CL
o
?J,sl
. = = —PLACE ID:35216 ®
LAN22% 122 =
~So ?F
~ s
* FLAER

PLACE(ID: 10170
COOKE POINT

PLACE ID: 28249
Pretty Pool

Job Number: L20043-001

Flgure J 0 Doc Number: 010
Date: 17.07.20
GDA 1994 MGA Zone 50 Scale: 1:5,000 @ A3

H H L Created by: MA
Herltage mapplng 50 100 Source: Orthophoto - Landgate, 2020
Document Path: G:\Jobs\L_Jobs\L20043 - DevWA Athol_Stables\Figures L20043-001 Athol\L20043-001_G_010_FigJ Heritage_200717.mxd

122111126 8 19+ A T LLLLLLZ6 8 L9+ L | UHad 1SS 18311S 8P00IL LE-/T “T [9A97]




LEGEND
D TPS Amendment boundary

| - _-I Structure plan boundary

: Development area
Bushfire prone areas (OBRM, 2019)

i’
_ne

Figure K

Bushfire prone areas

Document Path: G:\Jobs\L_Jobs\L20043 - DevWA Athol_Stables\Figures L20043-001 Athol\L20043-001_G_011_FigK Bushfire_200717.mxd

DEMPSTER ST

CRAIG ST

g
0

FINLAY ST

WOODMAN ST

CORNEY ST

SIMMONS ST

e

Job Number: L20043-001

Doc Number: 011

Date: 17.07.20

GDA 1994 MGA Zone 50 Scale: 1:5,000 @ A3
Created by: MA

50 100 Source: Orthophoto - Landgate, 2020

1221126 8 L9+ 4 T LLLLLLZ6 8 L9+ L | UHed 1SS\ 1831)S 8p00.| LE-/Z T 19A9T]




	Appendix 1. Environmental Assessment Report.pdf
	Summary
	Amendment No. 58 assessment
	Structure plan
	Engineering philosophy
	Purpose of this report
	Key environmental issues
	Key environmental outcomes
	Management commitments

	1 Introduction
	1.1 Background
	1.1.1 Amendment No. 58 assessment

	1.2 Purpose of this report
	1.3 Key reports
	1.4 Identified key environmental factors

	2 Structure plan
	2.1 Description
	2.2 Environmental influences
	2.2.1 Coastal hazard consideration

	2.3 Engineering philosophy
	2.4 Land use
	2.4.1 Previous and existing land uses
	2.4.2 Surrounding land uses


	Plate 1: Vegetation and bare tidal flats within the site
	Plate 2: Planted street trees to be retained by the future development of the site
	3 Legislative and policy framework
	3.1 State legislation
	3.1.1 Environmental Protection Act 1986
	3.1.2 Relevant legislation and regulations
	3.1.3 Relevant guidelines and standards

	3.2 Commonwealth legislation
	3.2.1 Environment Protection and Biodiversity Conservation Act 1999

	3.3 Recovery plan for marine turtles
	3.4 National light pollution guidelines for wildlife including marine turtles, seabirds and migratory shorebirds

	4 Port hedland climate
	4.1 Regional overview
	4.1.1 Cyclones


	5 Sea-themed factors
	5.1 Benthic communities and habitat
	5.1.1 Pretty pool creek mangroves
	5.1.1.1 Hydrodynamic modelling and mangrove assessment
	5.1.1.1.1 Mangrove and potential erosion impact assessments
	5.1.1.1.2 Previous mangrove monitoring for the Pretty Pool development


	5.1.2 Intertidal mudflats
	5.1.2.1.1 Assessment of benthic primary producer habitat loss


	5.2 Coastal processes
	5.2.1 State Planning Policy 2.6: State Coastal Planning Policy
	5.2.1.1 Hydrodynamic modelling and mangrove assessment
	5.2.1.1.1 Coastal modelling outcomes

	5.2.1.2 Mangrove and potential erosion impact assessments
	5.2.1.2.1 Coastal modelling outcomes

	5.2.1.3 Coastal hydrodynamic modelling

	5.2.2 Port Hedland townsite CHRMAP

	5.3 Marine fauna
	5.3.1 Flatback turtles in Port Hedland
	5.3.1.1 Nesting adult flatback turtles
	5.3.1.1.1 Regional significance
	5.3.1.1.2 Local significance

	5.3.1.2 Hatchling flatback turtles
	5.3.1.2.1 Reproductive output
	5.3.1.2.2 Nest emergence
	5.3.1.2.3 Nearshore disbursal


	5.3.2 Artificial light impacts
	5.3.2.1.1 Line of sight analysis – Pretty Pool Beach
	5.3.2.1.2 Line of sight analysis - Cemetery Beach
	5.3.2.1.3 Lighting design



	Plate 3: Avicennia marina (closed canopy, landward edge) in Pretty Pool Creek
	6 Land factors
	6.1 Flora and vegetation
	6.1.1 Interim Biogeographical Regionalisation of Australia
	6.1.2 Pilbara vegetation mapping
	6.1.3 Desktop assessment
	6.1.3.1 Conservation significant flora
	6.1.3.2 Conservation significant vegetation
	6.1.3.3 Landscape-vegetation types


	6.2 Landforms
	6.2.1 Topography
	6.2.2 Geology and soils

	6.3 Terrestrial environmental quality
	6.3.1 Acid sulfate soils
	6.3.2 Potential contamination

	6.4 Terrestrial fauna
	6.4.1 Fauna habitat
	6.4.2 Desktop assessment
	6.4.2.1 Preliminary waterbird assessment report



	7 Water factor
	7.1 Inland waters
	7.1.1 Surface drainage
	7.1.2 Groundwater


	8 Air Factor
	8.1 Air quality

	9 People factors
	9.1 Social surroundings
	9.1.1 Aboriginal heritage and culture
	9.1.2 Natural and historical heritage
	9.1.3 Noise
	9.1.3.1 Preliminary noise assessment


	9.2 Amenity
	9.2.1 Mosquitos
	9.2.2 Bushfire


	Plate 4: World War Two rifle range, Merv’s Lookout
	10 Key environmental factors identified
	10.1 Benthic communities and habitat
	10.1.1 Environmental objective
	10.1.2 Potential impacts
	10.1.3 Management response

	10.2 Coastal processes
	10.2.1 Environmental objective
	10.2.2 Potential impacts
	10.2.3 Management response

	10.3 Marine environmental quality
	10.3.1 Environmental objective
	10.3.2 Potential impacts
	10.3.3 Management response

	10.4 Marine fauna
	10.4.1 Environmental objective
	10.4.2 Potential impacts
	10.4.3 Management response
	10.4.3.1 Siting
	10.4.3.2 Lighting design
	10.4.3.3 Construction management
	10.4.3.4 Marine turtle management plan


	10.5 Flora and vegetation
	10.5.1 Environmental objective
	10.5.2 Potential impacts
	10.5.3 Management response

	10.6 Terrestrial environmental quality
	10.6.1 Environmental objective
	10.6.2 Potential impacts
	10.6.3 Management response

	10.7 Terrestrial fauna
	10.7.1 Environmental objective
	10.7.2 Potential impacts
	10.7.3 Management response

	10.8 Air quality
	10.8.1 Environmental objective
	10.8.2 Potential impacts
	10.8.3 Management response

	10.9 Social surroundings
	10.9.1 Environmental objective
	10.9.2 Aboriginal culture and heritage
	10.9.2.1 Potential impacts
	10.9.2.2 Management response

	10.9.3 Amenity – mosquitos
	10.9.3.1 Potential impacts
	10.9.3.2 Management response

	10.9.4 Bushfire
	10.9.4.1 Potential impacts
	10.9.4.2 Management response



	11 Framework for Management Plan implementation
	12 Conclusions
	13 References
	figures




