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Abstr act: Despite ongoing nourishment and groyne congtruction over 3 decades, the centra section of PAm
Beach is Hill very vulnerable to sorm eroson. Palm Beach isin the central area of Gold Coast City and
despite narrow beaches, these beaches and surf attract alarge number of users and supports 3 surf clubs.
The Pam Beach Beach Protection Strategy [PBBPS)] has been developed for Gold Coast City Council
using the [ENCE philosophy [Infrastructure to Enhance the Natural Capacity of the Environment] to provide
an integrated and multi-functional management drategy for these beaches. The Strategy builds on the
monitoring of the extensive works and nourishment since 1974.

An IENCE process has been devel oped based on the successful Northern Gold Coast Beach Protection
Strategy [NGCBPS]. The process developed for PAm Beach relies heavily on the monitoring data and
feedback received from NGCBPS. In particular, the reef design formulae devel oped using the monitoring
data of beach width and storm cut from Narrowneck reef was used for the design of PAm Beach
nourishment and reefs.  Also, public consultation and information has been increased to ensure that
expectationsareredigic. Thestrategy includes nourishment from anumber of sources plus construction of
up to 3reefs. A staged congtruction gpproach with ongoing monitoring is proposed to alow the strategy
and design of structures and nourishment to berefined. The processes used in the development and design
of the srategy isoutlined. Implementation of the strategy isto commence in winter 2003.
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INTRODUCTION

The City of Gold Coast in Queendand, Audtrdiaisapopular tourist areawith 52 km of recreetiond sandy
beachesand many world classsurfing Sites. Storms, particularly tropical cyclones, can produce high-enagy
waves that can cause severe eroson eventsthat adversaly affect the tourism industry and in extreme events
can thresten beachfront development. The suburb of Palm Beach has a 5km gtretch of beach extending
between Tdlebudgera Creek [to the north] and Currumbin Creek [to the south] (Figurel) and the beaches
and waterwaysare currently popular for anumber of activitiesinduding svimming, surfing, fishing and diving
[offshore bedrock reefs support diverse habitat in deeper waters).

Aswith dl Gold Coast beaches, PAm Beach experiences high energy wave climate [average Hs = 1.2m,
Hm = 13m)], resulting in a very dynamic beach system. Severe sormsin 1967, 1972 and 1974 caused
severe structurd damage to properties along the beachfront (Figure 2) and over the past three decades, a
number of protection works have been implemented, including:
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Congtruction of an (amost) continuous seawall
Two short groynes (at 11" and 21% Avenues)
Beach nourishment in excess of IM nt*
Tdlebugera Creek training wall / groyne
Currumbin Creek Training Wall
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Despite these works, the centre section of PAm Beach remains narrow and storms in May 1996 again
emphasised the vulnerability of this section of PAm Beach to severe sorm eroson. There has been
continuing concern that, in the event of amoderate slorm, the centra section of Palm Beach does not have
aufficient storm buffer to prevent loss of beach and, as much of the beachfront developments are in the
active duna system, provide adequate protection to beachfront properties.

Asthe coagtd systems can no longer sustain the impacts from users such as tourism without infrastructure
and management, Gold Coast City Council resolved to develop a pro-active IENCE [Infrastructure to
Enhance the Natura Capacity of the Environment] type strategy for the protection of the beachesat PAm
Beach (McGrath et. a, 1999).

METHODOLOGY

To ensure that this and other beach protection Strategies for various sections of the Gold Coast are
integrated and sustainable using the extensve database available to achieve “word best practice’, Griffith
Centrefor Coastal Management (GCCM) based onthe Griffith University’ s Gold Coast campus has been
encouraged to work closdy with Council’ sengineers. Continuousimprovement of modelsand other desgn
tools through monitoring and eva uation of implemented drategies or dementsis abenefit achieved in this
goproach. GCCM isrespongblefor development and implementation of the Pm Beach Beach Protection
Strategy (PBBPS) using a three-stage process (Figure 3) devel oped for the Northern Gold Coast Beach
Protection Strategy (NGCBPS) (Jackson et. a, 2002).

The broad range of expertise and experience on the project team ensured that the strategy was formulated
without previoudy held views to achieve specific detailed objectives developed in close consultation with
Council and key stakeholders. In broad terms, the objectives are restoring beach conditions, increasing
sand volume within the slorm buffer to reduce the impact of scorms and increasing the overd| sustainability
and gability of the beach system.
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Figure1. Aerid photo and location of Palm Beach
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Figure 2. Erosion from 1967 storm

The process developed for PAlm Beach reies heavily on the monitoring dataand feedback received from
the NGCBPS. In particular, the reef design formulae devel oped using the monitoring data of beach width
and storm cut from Narrowneck reef and flume modelling of a proposed reef at Noosa were used for the
design of PAm Beach nourishment and resfs. While surf quaity isto beimproved, safety isakey objective
and development of an expert level and dangerous surf break is not suitable for this location. Public

consultation and information has been increased to ensure that expectations, particularly regarding surf

qudlity, are redidtic.

STAGE 1
MASTER PLAN
- Review and clarify scheme objectives
- Determine key stakeholders requirements
- Develop strong interaction between community : A
stakeholders and decision makers gﬁf;?lna Hlsscgacal
- Collect and assess all relevant data available
- Review and assess all possible management options
- Draft proposals for peer review SRATEGY
: Final report recommendations - MASTER PLAN
STAGE 2
IMPACT ASSESSMENT L | SPECIALISED |(eg¢———
- Design Aspects ENGINEERING
- Numerical Modelling ASSESSMENT - -
- Sand Reserves and Nourishment & Construction Experience
- Currumbin Creek Management Plan = DESIGN -
- Environmental Issues - Marine Ecology |2ata from. Risk Assessment
- Community Consultation Summary
: Recommendations for Stage 3 % monitoring of natural *
reefs
= monitoring of artificial '
STAGE 3 structures (partl_c_ul_arly CONSTRUCTION
IMPLEMENTATION Narrowneck Artificial
. Reef on the Gold Coast)
- Implementation of strategy
- Construction : -
Moo % numerical modelling
: Monitoring <—| MON|T0R|NG|<7
o flume testing v
= other r rch
» other researc — MODIFIED DESIGN

Figure 3. Staging and design methodology flow chart
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PROPOSED STRATEGY
A staged congtruction gpproach with ongoing monitoring is proposed to alow the strategy and design of
sructures and nourishment to berefined. The staged congtruction adso optimisesinitid benefitswith limited

funding. The proposed strategy is shown in Figure 4.

Works between south bank

of Talebudgera Ck. & Nobby Heedland
to be part of
Burlegh Beach Protection Strategy

TalegudgeraCk .
raning\Wal. . Northem Extent of Pm Beach Beach Protection Siretegy PACIAC

OCEAN

Submerged Bermsto act as control pointsto reduce erosion

Beech & nearshore zone between

Talebudgera Ck Training Well
and Currumbin Ck Training Wall
. fo be nourished and mainta
12th Ave Groyne
toremain (/
Currumbin Ck
pe : TrainingWwal_ _ ___
?a‘“"’&x\ NG A Southen N
"'k ¥ Extent
Boulder wall to be upgraded B QO a7 B\ of PAmBeach
and gaps completed. Contin L ,4’3'%)/’,5 ) Beech Protection
- Wallsdong eplanedes and Drecking N2 )\
public foreshore areas by Coundil. from P97 )
- Private boulder wallsby owners Currumbin Ck
as redevel opment occurs. tonourish baai.‘rgd_

- == Approximatelocation of existing shark nets

wzzzd Proposed Dredge Aress
Proposed Nourishment Arees

Figure 4. Scheme of Works for PAlm Beach Beach Protection Strategy
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Short Term (estimate = $2.4M)
The recommended short-term srategy involves the following key components:

A. Implement programsto upgrade sub-standard public and private boulder walls
B. Continue dredging from Currumbin and Talebudgera creeks.
C. Increase regular hydrographic surveys of Pam Beach to provide data for detailed design.
D. Desgn the reef structure and associated nourishment
E. Construct the first of 3 reefs (with nourishment) in the vicinity of 19" Ave. to provide increased
protection to the beach and propertiesin this area.
F. Additiond Studies
0 Optimisation of the Currumbin and Tallebudgera dredging program
0 ldentification of nourishment sand reserves (offshore and land- based)
0 Environmenta impact studies

Long Term
The long-term drategy will evolve with monitoring of theinitid works and the main componentswill be as
follows.

Monitor the initid impacts of the Short Term Strategy.

Congtruct up to 2 more reefs.

Plan, design and congtruct along-term foreshore improvement scheme,

Development of a socio-economic framework for the implementation of along-term foreshore
improvement scheme and associated coastal protection.

o0 W

IMPLEMENTATION

Design

The design processes involved a number of dements, including the resolution of nourishment volumes to
provide an adequate storm buffer, frequency of nourishment required, appropriate placement of materid,
identifying suitable sourcing locations, in addition to design of thereef sructure, which servesto sabilisethe
nourished, widened beach and reduce erosion in storm conditions.

It is becoming increasingly common to utilise sophidticated and very expensve numerical modes for the
design of coadta protection / improvement works and it is not uncommon to see the cost of modelling
approach the cost of the actual structure. Such models, despitetheir colourful results, in some cases do not
fully predict with sufficient accuracy theimpacts of theworks, particularly with the wide variability inherent
inthe coastd system. For this project, the methodol ogy relied on theintegration of numerica and empirical
modelling using datafrom awide variety of sources. However, it was recognised that the impacts (sediment
transport, shoreline re-adignment, rip currents etc) of reef dructures, particularly when constructed of
permeable sand filled geotextile containers, are difficult to mode accuratdy using conventiona numerica
models.

The reef design was based on data which included monitoring of past works|[particularly the Narrowneck
reef], evauation of naturd reef sdients dong Audrdia s eastern coastline, numerical modelling and flume
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testing, in addition to the results of research undertaken by others. The monitoring of the prototype
Narrowneck artificia reef provided data on impacts and response of the coastal system to artificid reef

gructures. Thismonitoring included hydrographic and beach surveys, videoimaging, diveinspections, aerid

oblique photography, surf parameter observation and pressure measurements (Jackson et.a, 2002). It has
sgnificantly improved our understanding of the behaviour of these types of structures. This understanding
has highlighted thefact that thereis, in actud fact, lessrisk with reef sructuresinvolved than might initidly be
assumed provided an gppropriate crest height is used. Research showed that a very shalow crest height
was hot required for good wave energy reduction and storm cut reduction and could increasesoouringorm
wave conditions as well as being a safety hazard to users.

This desgn methodology has aided in the development of a number of robust design principles and
guiddinesfor arange of aspects of reef design, including salient Sze, likely storm cut, safety, surf quality,
and diversty of marine habitat. This dlowed us to optimise the proposed reef shape, locations and
construction materials to best meet the design objectives at reasonable cost.

Approvals

The approval processrequired modification of the Coastal Management Plan (CMP) for the Gold Coast, as
endorsed by the Queendand Beach Protection Authority, which included nourishment with the present
dructures. Also, the large number of existing dredge areas can be combined. Asthe present strategy has
proved ineffectud to date, and asareef has previoudy been approved a Narrowneck, modification of the
CMP to include reefs has not been as difficult or time consuming as was the case at Narrowneck.

Funding

Approved coastal protection works in Queendand generdly attract a 25% subsidy. Other sources of
funding include a benefited area scheme or levy on local properties but these are not seen as equitable for
this project that will have sgnificant economic and environmenta benefits to the community.

Construction

Tenders are to be advertised in mid-2003 for the congtruction of the first reef using sand filled geotextile
containers. Non-conforming tenders are likely to be received and will be assessed adongside conforming
ones. Sandfor theinitid nourishment and reef congtruction isto be dredged from the Tweed River entrance
in late 2003 as part of the joint Queendand and New South Waes Governments Tweed River Entrance
Sand Bypassing Project.

Monitoring
Proposed monitoring is to include data collection and evauation of:

Beach width change and storm cuit.

Wave bresking characteristics and energy reduction.
Beach and surf amenity improvement and usage.

Rate and extent of new marine ecosystem devel opment.
Effect on property prices and rate income.

Shape and gtability of individua sand filled containers.

O O O O O O
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0 Changesin reef shape due to seabed changes in storms.
o Durahility of sand filled containers.

Thisdatawill dlow the continued refinement and vaidation of exigting design principles and guiddines.

CONCLUSIONS

The three stage process that has been utilised to develop both the Narrowneck and Palm Beach Beach
Protection Strategies hasresulted in not only an integrated, cons stent gpproach to coasta problem solving
on the Gold Coast but dso acts as adriving force that has taken the project from the investigation stage
through to the condtruction stage in atime- and cost-effective manner. The process resulted in astrategy
that involves works that can be congtructed at a reasonable cost utiliang existing technology. It
acknowledges tha the system is highly variable and as a result recommends extensive monitoring and
flexibility to facilitate ongoing improvements
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