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1. Introduction

1.1 Background

The City of Wanneroo (the City) maintains and manages a number of coastal infrastructure assets ,
consisting but not limited to handrails, supports and balustrades, concrete paths and ramps,
foundations, boardwalks, platforms, lookouts, stairs, landings, retaining walls, fencing etc., at various
locations within their jurisdiction.

The City has engaged GHD Pty Ltd (GHD) to provide a detailed condition assessment of 33 No.
nominated coastal assets and including identification of immediate health and safety and/or structural
risks and provide maintenance recommendations to be completed within the next 5 years and asset
renewal recommendations to be completed within the next 20 years. The outcomes of the inspections
will be used to budget for and schedule in maintenance works for the following 5 years and identify a
priority list for asset renewal capital works from 2021/22 to 2041/42.

This report will be used to inform the City’s future Capital Works infrastructure asset renewal program
of current and future maintenance requirements.

All inspections were completed between January and March 2021.

1.2 Scope of work

GHD undertook a scope of work in general accordance with its response to Tender 20119 submitted in
October 2020, with the actual tasks completed as outlined below:

e  Project Establishment, Planning & Job Coordination, GHD Health and Safety & Quality
Assurance Procedures and development of Project Plan.

e Development of Job Safety Environment Analysis (JSEA), completion of all relevant safety
documentation and attendance of mandatory site induction.

e  Conducted visual inspection of the structural components of the 13 nominated park assets.
The visual inspection included the following:

— ldentified all visible asset components and sub-components at each park asset.

—  Condition rated all visible asset components/sub-components as per the City’s condition
rating system.

— Recorded all current visible defects or damage to each component of the assets.
—  Captured photographs of all visible defects, damage and other risks/concerns.
— Measured approximate defect areas.

e Conducted a risk assessment for each component of the specified assets, similar to the
assessment undertaken in the 2015 Coastal Assets Assessment report.

e  Provided an Asset Structural Assessment (ASA) Report which included the following:

—  Executive summary briefly outlining the scope, methodology and recommendations for
all inspected assets.

— Introduction.
—  Scope of work.
—  Assumptions.

— Summary of available information and main components assessed for each inspected
asset.

—  Detailed methodology.
— Risk assessment results based on both public safety and structural risks.

—  Condition assessment results including the current condition of each asset component
and a detailed list of all structural defects/damage.
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—  Prioritised renewal recommendations for each asset component and/or whole of asset
replacement.

— Maintenance recommendations including required minimum timeframes for undertaking
the works.

—  Cost estimates for all recommended works.

1.3  Purpose of this report

The purpose of this report is to provide the City with the findings of the condition assessment of the 33
No. nominated coastal assets, including summary of the condition of each asset and recommended
maintenance requirements and asset renewal recommendations.

1.4  This Report

This report: has been prepared by GHD for The City of Wanneroo and may only be used and relied on
by The City of Wanneroo for the purpose agreed between GHD and The City of Wanneroo as set out
in section 1.3 of this report.

GHD otherwise disclaims responsibility to any person other than The City of Wanneroo arising in
connection with this report. GHD also excludes implied warranties and conditions, to the extent legally
permissible.

The services undertaken by GHD in connection with preparing this report were limited to those
specifically detailed in the report and are subject to the scope limitations set out in the report.

The opinions, conclusions and any recommendations in this report are based on conditions
encountered and information reviewed at the date of preparation of the report. GHD has no
responsibility or obligation to update this report to account for events or changes occurring subsequent
to the date that the report was prepared.

The opinions, conclusions and any recommendations in this report are based on assumptions made
by GHD described in section 1.5 and throughout this report. GHD disclaims liability arising from any of
the assumptions being incorrect.

The opinions, conclusions and any recommendations in this report are based on information obtained
from, and testing undertaken at or in connection with, specific sample points. Site conditions at other
parts of the site may be different from the site conditions found at the specific sample points.

Investigations undertaken in respect of this report are constrained by the particular site conditions,
such as the location of buildings, services and vegetation. As a result, not all relevant site features and
conditions may have been identified in this report.

Site conditions (including the presence of hazardous substances and/or site contamination) may
change after the date of this Report. GHD does not accept responsibility arising from, or in connection
with, any change to the site conditions. GHD is also not responsible for updating this report if the site
conditions change.

GHD has prepared this report on the basis of information provided by The City of Wanneroo and
others who provided information to GHD (including Government authorities), which GHD has not
independently verified or checked beyond the agreed scope of work. GHD does not accept liability in
connection with such unverified information, including errors and omissions in the report which were
caused by errors or omissions in that information.

GHD has prepared the preliminary cost estimates set out in section 3 of this report using information
reasonably available to the GHD employee(s) who prepared this report; and based on assumptions
and judgments made by GHD .

The Cost Estimate has been prepared for the purpose of assisting with City with budgeting purposes
and must not be used for any other purpose.
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An overall rating for each component was defined as the product of the condition rating and risk rating.
This value was used to prioritise renewal recommendations at each site. Based on these results, all 33
coastal assets were prioritised according to recommended renewal/repair of asset components. This
process was quantitative, with ranking influenced primarily by each site’s most critical component,
followed by the average of all component ratings for that site. All components requiring immediate
repair due to health and safety concerns, were prioritized first, despite their risk rating not having the
highest value.

2.4 Maintenance recommendations and priority of
repair

Immediate and ongoing/preventative maintenance requirements were recommended for each asset.

Maintenance recommendations typically addressed the following:

e Immediate public safety risks and/or current structural defects/damage.
e Preventative maintenance recommendations to assist with improving material durability and
extending the remaining life of the asset.

Where applicable maintenance recommendations included replacement of a portion of a component
(i.e. damaged balustrade); however replacement of the full asset component was classified as a
renewal recommendation.

Based on the condition and risk assessment results, maintenance recommendations were linked to
one of the following timeframes as provided by the City:

e Immediately.

e  Within 6 months.

e  Within 1-2 years.

e  Within 5 years.

o  Greater than 5 years (re-assess at the next visual inspection assumed to occur every 5

years).

The likely impacts of not undertaking maintenance works in terms of current and future risks and the
potential for renewal works to be required sooner was discussed for each asset.

2.5 Renewal recommendations

Renewal recommendations relating to the replacement of a component in its entirety (i.e. replacement
of all handrails for the asset) or whole of asset replacement were made for each coastal asset.

The timing and priority of asset renewal/replacement was identified with consideration of its current
condition, the completed risk assessment and the anticipated deterioration rate in the future. Advice on
the remaining useful life of each asset was also provided which will assist the City in establishing a
priority list for whole of asset renewal works over the next 20 years.

Advice on the remaining useful life was generated based on the assessed condition and industry
recognised serviceable life. This will assist in establishing a priority list for whole of asset renewal
works over the next 20 years.

Asset serviceable lives take into account a wide range of factors including construction material, asset
use and purpose, degree of maintenance and application of life-extension products (ie. Protective
coating on timber and steel structures).

The following reference materials were used to establish the typical useful lives.

e  Australian Infrastructure Financial Manual 2015, Institute of Public Works
Engineering Australasia

e  The Local Government and Municipal Knowledge Base Infrastructure Asset Useful
Lives
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The replacement value for assets covered by this report is for the completely installed item, including
preliminary costs, earthworks and clearing, demolition of existing, and temporary fencing. The
replacement value does not include contractor mark-up or Goods and Services Tax (GST).

Assumptions were made on dimensions of assets that were not readily accessible during inspection

e.g. depth of structures below ground and / or below water level. These assumptions were based on
professional engineering opinion.

A range of sources have been drawn on to determine the replacement costs of these assets. These
include:

¢ Industry acceptable resources (e.g. Rawlinsons Australian Construction Handbook 2021).
¢ Information provided to GHD by the City.
e  Suppliers.

¢  Professional engineering opinion.
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3.2 Site No C2 - South Two Rocks Foreshore
3.2.1 General

Site C2 provides beach access at The Spot, accessed from Two Rocks Road. No drawings were
available/provided to GHD, hence the age of the structure is not known. The site consists of set of
timber sleeper style stairs, a coastal lookout and a sand path. The coastal lookout and sand path are
bordered by steel mesh and timber post fence which has been considered as 1 asset for this site. The
fencing comprises of coated steel mesh transitioning into plain steel square mesh wire. An asphalt
surface links the three paths together. Refer Figure 3.3 for general photos of the structures. The
inspection was completed from ground level, the battery limits of the inspection are shown in

Figure 3.4. The assets within site C2 were generally found to be in adequate condition with routine
maintenance generally required within 5 years.

Figure 3.3 C2 Assets
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3.3  Site No C3 — North Yanchep Foreshore
3.3.1  General

Site C3 provides beach access and a coastal lookout via a pathway from the corner of Lookout Drive
and Capricorn Esplanade, in Yanchep. Based on provided information the assets were constructed
circa 2013. The pathway consists of 2 sets of timber staircases and a timber lookout. Timber sleepers
and crushed limestone are used intermittently throughout the pathways. Refer Figure 3.5 for general
photos of the structures. The inspection was completed from ground level, the battery limits of the
inspection are shown in Figure 3.6. The assets within site C3 were found to be in relatively good
condition with a number of elements requiring maintenance within 1 -2 years.

Figure 3.5 C3 Assets
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3.5 Site No C5 - Old Yanchep Surf Life Saving
Club

3.5.1 General

Site C5 consists of an elevated platform lookout with bench seats. The lookout is accessed from the
west side of the car park at the Old Yanchep Surf Life Saving Club. Based on provided information the
platform was constructed circa 2020. The platform consists of a steel support system, composite
material decking and a combination of steel and composite balustrade. There are four benches
comprised of composite material and stainless steel. Refer Figure 3.9 for general photos of the
structures. The inspection was completed from ground level, the battery limits of the inspection are
shown in Figure 3.10. The assets within site C5 were found to be in good condition with no
maintenance for at least 5 years.

Figure 3.9 C5 Assets

Figure 3.10 C5 Site Inspection Extent
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3.6 Site No C6 — Yanchep Surf Life Saving Club
3.6.1 General

Site C6 provides access to the beach via a disabled access ramp and concrete vehicle ramp at the
Yanchep Surf Life Saving Club on Brazier Road, Yanchep. Based on provided information the vehicle
and disabled access ramps were constructed circa 2018. Both ramps comprise of concrete base, with
the disabled access ramp supported by concrete walls and a coated steel balustrade along the length
of the ramp on both sides. The Northern side of the disabled access ramp has a limestone retaining
wall.. Refer Figure 3.11 for general photos of the structures. The inspection was completed from
ground level, the battery limits of the inspection are shown in Figure 3.12. The assets within site C6
were found to be in good condition with only minor maintenance required.

Figure 3.11 C6 Assets
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3.7  Site No C7 — Newman Park (North)
3.7.1 General

Site C7 provides beach access south of Yanchep Lagoon on Brazier Road in Yanchep. Based on
provided information the staircase was constructed circa 2016. The site consists of a set of two sets of
limestone stairs with mesh fencing, leading to two sets of composite fibre staircases which branch
from a single platform. Refer Figure 3.13 for general photos of the structures. The inspection was
completed from ground level, the battery limits of the inspection are shown in Figure 3.14. The assets
within site C7 were found to be in good condition with localised maintenance required within 1 — 2
years.

Figure 3.13 C7 Assets
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3.8 Site No C8 — South Yanchep Foreshore
3.8.1 General

Site C8 provides beach access via a long concrete path, leading to a staircase and lookout, located off
Brazier road on the Foreshore Reserve. Based on provided information the concrete path, staircase
and lookout were constructed circa 2015. The Staircase and lookout are made of composite fibre
mesh with steel supports. The concrete path has timber fencing on each side along the full the length
of the path until reaching the platform. Refer Figure 3.15 for general photos of the structures. The
inspection was completed from ground level, the battery limits of the inspection are shown in

Figure 3.16. The assets within site C8 were found to be in good condition with only minor maintenance
required.

Figure 3.15 C8 Assets
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3.9 Site No C9 — South Yanchep Foreshore
3.9.1 General

Site C9 forms part of a walking trail between Compass Circle and Foreshore Vista, in Yanchep. Based
on provided information the assets were constructed circa 2009. The site consists of a concrete path
from the Compass Circle entry which branches into two sections, the first leading to an elevated alloy
boardwalk and the second leading to an ocean lookout with benches. A red asphalt path is provided at
the entry point from Foreshore Vista which leads to the other side of the alloy boardwalk and a set of
concrete stairs which provides access to the beach. Mesh fencing is provided along both sides of the
asphalt path and surrounds the ocean lookout. Refer Figure 3.17 for general photos of the structures.
The inspection was completed from ground level, the battery limits of the inspection are shown in
Figure 3.18. The assets within site C9 were found to be in good condition with a few maintenance
requirements.

Figure 3.17 C9 Assets
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3.11 Site No C11 — Amberton Beach Foreshore
South

3.11.1 General

Site C11 provides beach access via a composite fibre staircase from Idyllic View, in Eglington. No
drawings were available/provided to GHD, hence the age of the structure is not known . The staircase
is constructed from composite materials, steel support frame and is fitted with a stainless-steel
handrail either side. Refer Figure 3.21 for general photos of the structures. The inspection was
completed from ground level, the battery limits of the inspection are shown in Figure 3.22. The assets
within site C11 were found to be in good condition with no maintenance required for at least 5 years.

Figure 3.21 C11 Assets
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3.12 Site No C12 — Waterfront Park
3.12.1 General

Site C12 comprises of a vehicle access ramp from carpark to the beach, a collection of concrete
walkway paths, stairs, handrails and limestone retaining walls along the border of Waterfront Park.
There is a lookout area to the south east of the park, which is boarded with steel handrailing. Based
on provided information the assets were constructed circa 2019. Refer Figure 3.23 for general photos
of the structures. The inspection was completed from ground level, the battery limits of the inspection
are shown in Figure 3.24. The assets within site C12 were generally found to be in good condition with
the exception of a number of items which require maintenance required within 1 — 2 years. There was
a bench which had failed with danger tape which requires immediate remediation.

Figure 3.23 C12 Assets
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3.13 Site No C13 — Alkimos Beach
3.13.1 General

Site C13 provides a sheltered coastal lookout with bench seats atop a staircase, and vehicle access to
the beach located at the Alkimos Surf Life Saving Club, off Marginella Boulevard. No drawings were
available/provided to GHD, hence the age of the structure is not known. The fence that boarders the
lookout and paths to the beach and carpark is comprised of timber posts and railing with a steel mesh
fencing and cloth. The lookout comprises of timber decking with steel columns supporting timber / FRP
roofing. The vehicle access ramp comprises of asphalt base slab. Refer Figure 3.25 for general
photos of the structures. The inspection was completed from ground level, the battery limits of the
inspection are shown in Figure 3.26. The assets within site C13 were found to be in good condition
with the exception of a pothole located at the base of the access ramp which requires immediate
remediation and a number of items which require maintenance with 5 years.

Figure 3.25 C13 Assets
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3.15 Site No C15 - Jindalee Foreshore
3.15.1 General

Site C15 provides beach access via a timber staircase, just North of the Jindalee Foreshore. Based on
provided information the staircase was constructed circa 2015. This asset comprises of timber decking
/ boardwalk, timber handrailing with steel cord-strand balustrade and a timber staircase founded on
concrete footings. Refer Figure 3.29for general photos of the structures. The inspection was
completed from ground level, the battery limits of the inspection are shown in Figure 3.30. The assets
within site C15 were found to be in adequate condition. The footings embedded in limestone bedrock
require further detailed investigation and a number of assets require maintenance within 1 — 2 years.

Figure 3.29 C15 Assets

Figure 3.30 C15 Site Inspection Extent

3.15.2 Site Inspection Findings

A summary of the site inspection findings for each element has been provided below in Table 3.57.
Please refer to Table 3.60 for detailed inspection findings and Appendix O for the defect forms.
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3.16 Site No C16 — Jindalee Foreshore
3.16.1 General

Site C16 consists of a coastal lookout with steps along the Jindalee Foreshore just south of the
Jindalee Beach Shack. Based on provided information the lookout was constructed circa 2010. The
lookout is a timber structure with two platform levels separated by a set of timber steps. A timber and
steel cord-strand balustrade borders the lookout. The platforms are accessed via limestone steps with
limestone retaining walls at both ends. Refer Figure 3.31 for general photos of the structures. The
inspection was limited to platform level and the view from the adjacent path, the battery limits of the
inspection are shown in Figure 3.32. The assets within site C16 were found to be in good condition
with the exception of one damaged timber plank which requires replacement within 6 months.

Figure 3.31 C16 Assets

Figure 3.32 C16 Site Inspection Extent
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3.18 Site No C18 — Jindalee Foreshore
3.18.1 General

Site C18 provides beach access via a staircase from the Jindalee Foreshore roughly 50 m south of the
Jindalee Beach Shack. Based on provided information the staircase was constructed circa 2009.
Majority of the structure is timber, with steel mounts at the base of the structure into the limestone
bedrock. A steel mounting frame is provided at the base of the staircase on the beach to support the
bottom landing. The stairs have a timber and steel chord handrail (both sides) for most of the length,
except the last set of stairs between the bottom and second landing. Refer Figure 3.35 for general
photos of the structures. The inspection was completed from ground level, the battery limits of the
inspection are shown in Figure 3.36. Site C18 was found to be in good condition with exception to the
supports and footings which require urgent and significant maintenance.

Figure 3.35 C18 Assets
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3.23 Site No C23 —North Quinns Rocks Foreshore
3.23.1 General

Site C23 provides a coastal lookout and beach access via a staircase from the car park at the corner
of Ocean Drive and Mary Street, in Quinns Rocks. No drawings were available/provided to GHD,
hence the age of the structure is not known. The coastal lookout comprises of timber decking and
supports and a steel corrugated roof supported with timber columns and timber purlins and rafters.
The lookout is connected to the adjacent timber staircase which descends to the beach. Access under
the lookout structure has been limited with a combination of typical balustrade panels, square steel
mesh and steel wire mesh (i.e. chicken wire). Refer Figure 3.45 for general photos of the structures.
The inspection was completed from ground level, the battery limits of the inspection are shown in
Figure 3.46. The assets within site C23 were found to be in poor condition with a number of items
requiring maintenance within 6 months.

Figure 3.45 C23 Assets
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3.26 Site No C26 —South Quinns Rocks Foreshore
3.26.1 General

Site C26 provides beach access via a concrete path and steel staircase off Ocean Drive just north of
Pearce Street, in Quinns Rocks. Based on provided information the steel staircase and concrete path
were constructed circa 2018. The concrete path is boarded by a timber and steel wire mesh fence.
The staircase is comprised of coated steelwork supports and balustrades with FRP decking. Fencing
continues from the base of the staircase until reaching the beach front. Refer Figure 3.51 for general
photos of the structures. The inspection was completed from ground level, the battery limits of the
inspection are shown in Figure 3.52. The assets within site C26 were found to be in good condition
with minor maintenance required.

Figure 3.51 C26 Assets
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5. Recommended Further Investigations or
Testing

There was visible erosion of the limestone bank at assets C15 and C18, it is unclear if the erosion of the bank has
affected the functionality of the stair footing. A further structural / geotechnical review is recommended. Possible
review scope may include:

o Review as-built drawings, structural certifications and/or calculations to confirm structural adequacy.

o |f as-built data are not available, a dimension survey will be required to record the structural support
locations for structural modelling and verification purposes.

e Geotechnical investigation including limestone rock review and testing to assess geotechnical parameters.

Due to access restrictions, a number of roof structures were inspected from the underside only. It is recommended
alternate inspection means (i.e. drone or elevated work platform) are implemented at the next inspection to
determine the condition of the top of the roof structures in assets C1, C13, and C23.
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Site C1 — North Two Rocks Foreshore
Defect Forms
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Site C2 — South Two Rocks Foreshore
Defect Forms
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Site C3 — North Yanchep Foreshore Defect
Forms
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Site C4 — North Yanchep Foreshore Defect
Forms



















































Site C5 — Old Yanchep Surf Life Saving
Club Defect Forms













































Site C6 — Yanchep Surf Life Saving Club
Defect Forms
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Site C7 — Newman Park (North)Defect
Forms
















































Site C8 - South Yanchep Foreshore Defect
Forms
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Site C9 - South Yanchep Foreshore Defect
Forms
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Site C10 — Eglington Foreshore Defect
Forms













































Site C11 — Amberton Beach Foreshore
South Defect Forms



























Site C12 — Waterfront Park Defect Forms
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Site C13 — Alkimos Beach Defect Forms
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Site C14 — Jindalee Foreshore Carpark
Defect Forms






















































Site C15 - Jindalee Foreshore Defect
Forms
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Site C16 — Jindalee Foreshore Defect
Forms
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Site C17 — Jindalee Foreshore Defect
Forms
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Site C18 — Jindalee Foreshore Defect
Forms
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Site C19 — North Quinns Rocks Foreshore
Defect Forms











































































Site C20 — North Quinns Rocks Foreshore
Defect Forms

























































Site C21 — North Quinns Rocks Foreshore
Defect Forms







































Site C22 — North Quinns Rocks Foreshore
Defect Forms









City of Wanneroo - Coastal Asset

Page -3





















City of Wanneroo - Coastal Asset

Page -3



City of Wanneroo - Coastal Asset

Page -4







































Site C23 — North Quinns Rocks Foreshore
Defect Forms
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Site C24 - Jindalee Foreshore Defect
Forms

































Site C25 — Quinns Rocks Beach Foreshore
Defect Forms

























































Site C26 — South Quinns Rocks Foreshore
Defect Forms



















































Site C27 — South Quinns Rock Foreshore
Defect Forms

































Site C28 — North Mindarie Foreshore
Defect Forms
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Site C29 — North Mindarie Coastal Walk
Defect Forms

































Site C30 — North Mindarie Coastal Walk
Defect Forms
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Site C31 — North Mindarie Coastal Walk
Defect Forms













































Site C32 — North Mindarie Foreshore
Defect Forms
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Site C33 — South Mindarie Foreshore
Defect Forms
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