
1 
 

Public Information Package         

Nelly Bay Beach Trial Sand Bag Groyne 

 
Marine Parks Permit Application: G41201.1 
 
Department of Transport and Main Roads 
 
November 2018    
 
 
 
 
 



2 
 
       

Contents 
Introduction ...................................................................................................................................................................... 3 

Background ................................................................................................................................................................. 3 

Frequently Asked Questions ..................................................................................................................................... 5 

Attachments and Weblinks ....................................................................................................................................... 6 

Submission Process ....................................................................................................................................................... 7 

Current Situation ............................................................................................................................................................. 8 

The Proposed Solution .................................................................................................................................................. 9 

Location of the trial groyne with respect to Marine Park boundaries.................................................................... 14 

Maintaining Recreational Use Values including public access to Marine Park areas ....................................... 15 

Environmental Enhancement...................................................................................................................................... 15 

Trial Period and Monitoring Plan ................................................................................................................................ 16 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3 
 

Introduction 
This Public Information Package provides information about the proposed construction of a trial sand bag 
groyne at Nelly Bay beach on Magnetic Island, Townsville.  These works are a Department of Transport 
and Main Roads (TMR) funded project delivered in collaboration with the Townsville City Council (TCC).  A 
Marine Parks permit application (G41201.1) for the proposed works has been lodged by TMR and is being 
assessed by the Great Barrier Reef Marine Park Authority (GBRMPA) and the Queensland Parks and 
Widlife Service (QPWS). 

In accordance with Regulation 88PD of the Great Barrier Reef Marine Park Regulations 1983 and Part 3, 
Section 15 of the Qld Marine Parks Regulation 2017, GBRMPA and QPWS consider that the granting of a 
permission to undertake works to construct a research facility, being a sand bag groyne at Nelly Bay 
Magnetic Island, may restrict the reasonable use by the public of a part of the Marine Park. In order to 
proceed with the assessment, public advertising is required.  This Public Information Package has been 
prepared as a supporting component of this public advertising. 

This package seeks to provide the public with information relevant to the project, with the intent of providing  
an opportunity to make submissions to GBRMPA on the permit application for the purpose of informing 
approvals under relevant State and Commonwealth legislation. 

Background 
The complex interaction of waves, tides, winds and 
creek flows continually shape and reshape the 
shoreline of Nelly Bay.  The dynamic nature of the 
coastal environment means that sections of the 
foreshore are now experiencing erosion which is 
threatening essential infrastructure and adversely 
affecting local environmental and social values. 

In recognition of the need to preserve this foreshore 
as a natural resource, in 2010 a Shoreline Erosion 
Management Plan (SEMP) was completed for the 
site in accordance with Queensland Government 
guidelines for such studies.  Its purpose was to 
provide a framework for the sustainable use, 
development and management of foreshore land at 
Nelly Bay that is vulnerable to erosion. 

A strategy for mitigating the erosion risk was 
identified by the SEMP through appropriate 
consideration of local environmental, social and 
economic values - as well as an understanding of 
the physical coastal processes shaping the Nelly 
Bay shoreline. 

Studies identified that the natural supply of sand to 
the northern end of Nelly Bay beach used to come 
from the rocky mountain slopes of the Creek’s 
catchment.  Following the construction of Nelly Bay 
Harbour (NBH), Gustav Creek now flows directly  
into the harbour and not to the northern end of the 
beach.  
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As part of the construction works for NBH, a sedimentation basin was constructed in the lower reaches of 
the creek to intercept sand delivered by Gustav Creek - so that it did not spill into the harbour but could 
instead be used to nourish the downdrift foreshores of Nelly Bay Beach. This strategy basically seeks to 
reinstate the previous connection of sand supplied from Gustav Creek onto Nelly Bay beach - rather than 
loosing this sand into the harbour.  Unfortunately, this process has not always achieve the desired 
outcomes. 

This is because the natural processes shaping Nelly 
Bay beach result in placed sand being transported 
along the northern part of the beach towards the 
opening at the landward end of the harbour’s southern 
breakwater.  

Once in this area (beneath the bridge) it is retained and 
accumulates on the foreshore – thereby diminishing the 
volume of sand on the beach further south and blocking 
the bridged tidal opening to the harbour. The area of 
sand build up is shown in the figure to the right. 

The construction of the trial sand bag groyne (which is the subject of this public consultation) is a 
component of the recommended erosion mitigation strategy of the earlier SEMP studies. Being a trial, it is 
proposed to assess the effectiveness of the groyne to: 

• support the proposed strategy of reconnecting sand supplied by Gustav Creek to Nelly Bay beach  - 
thereby better reinstating the environmental resilience of the entire beach, as well as enhancing 
natural foreshore erosion buffers currently protecting infrastructure along the Esplanade; and 

• prevent filling in of the bridged opening into NBH that would otherwise compromise tidal flushing of 
the harbour basin. 

 

 

  

sand build-up 
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Frequently Asked Questions 
Q. Who is applying for the permit? 

A. The Department of Transport and Main Roads (TMR) owns and manages Nelly Bay Harbour. TMR has 
applied to GBRMPA and QPWS for a research permit (application reference G41201.1) to construct and 
assess the effectiveness of the trial sand bag groyne. 

Q. Why are the works being completed at Nelly Bay beach? 

A. The sand bag groyne is being constructed (subject to approval) to assist with mitigating beach erosion 
issues. The proposed works will be monitored to determine its effectiveness in assisting with the strategy of 
reinstating the natural supply of sand from Gustav Creek to Nelly Bay beach; and in preventing sand from 
the beach filling the tidal channel under the bridge that connects the southern breakwater to shore. 

Once constructed, the trial groyne will be actively monitored and its effectiveness assessed for a period of 5 
years. A further outcome of a successful trial will be a significant reduction (and possible elimination) of the 
requirement to undertake annual excavation of sand from the tidal channel under the breakwater bridge and 
less erosion of the Nelly Bay foreshore. 

Q. When will the groyne structure be built? 

A. Subject to approval from GBRMPA, TMR will liaise with Townsville City Council (TCC) to establish a 
suitable construction commencement date. This will require consideration of beach use (including during 
holiday periods); the availability of specialised equipment to fill and manoeuvre the sand bags; and suitable 
tides to allow for construction of the groyne.  

Q. Who is constructing the groyne and how long will it take to complete? 

A. TCC will be engaged by TMR to construct the trial groyne. The construction works are expected to take 2 
to 3 weeks to complete.    

Q. Who is managing the works? 

TMR is the proponent for the works and will consult with GBRMPA and QPWS as required during and after 
construction.    

Q. Will access to Nelly Bay beach be impacted? 

A. Access restrictions will only apply while the trial groyne is being constructed. Such restrictions are likely 
to apply to a 75-metre section of Nelly Bay beach to the immediate south of the breakwater bridge. Access 
to and along the remaining 1.3 km long beach will not be impacted by the construction works. Once 
completed, the trial groyne will not impede or detract from current uses of Nelly Bay beach. 

Q. Who is funding the groyne and how much will it cost? 

A. The State of Queensland (acting through TMR) is funding construction of the trial groyne for an 
estimated cost of $210,000. 

Q. Where will the sand used to fill the geotextile bags come from? 

A. Sand sourced from under the breakwater bridge will be screened to remove any foreign particles before 
being used to fill the geotextile bags. 

Q. How long with the proposed groyne be? 

A. The proposed groyne has a total length of 50.4 metres.  
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Attachments and Weblinks 

Public Information Package (PDF, 1.24 MB)  

Nelly Bay Alternative Options Analysis Report 2016 (PDF, 3.32 MB) 
 
Nelly Bay Shoreline Erosion Management Plan (PDF, 2 MB) 
 

https://www.tmr.qld.gov.au/NellyBaybeachgroyne    

https://www.townsville.qld.gov.au/water-waste-and-environment/sustainability/water    

 

  

http://tmrinternetstaging/-/media/Projects/N/Nelly-Bay-Beach-trial-sand-bag-groyne/nelly-bay-groyne-public-info-pack.pdf?la=en
http://tmrinternetstaging/-/media/Projects/N/Nelly-Bay-Beach-trial-sand-bag-groyne/nelly-bay-alternative-options-analysis-report-2016.pdf?la=en
http://tmrinternetstaging/-/media/Projects/N/Nelly-Bay-Beach-trial-sand-bag-groyne/nelly-bay-shoreline-erosion-management-plan.pdf?la=en
https://www.tmr.qld.gov.au/NellyBaybeachgroyne
https://www.townsville.qld.gov.au/water-waste-and-environment/sustainability/water
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Submission Process 
This Public Information Package outlines the extent of the proposed construction of the trial sand bag 
groyne at Nelly Bay beach on Magnetic Island. It has been prepared in accordance with the requirements of 
an application for a Marine Parks Research Permit to undertake these works.     

TMR seeks public comment under regulation 88PD of the Great Barrier Reef Marine Parks Regulations 
1983 (Commonwealth) and s15 of the Marine Parks Regulations 2017 (Qld). Public submissions will be 
considered by the Great Barrier Reef Marine Park Authority (GBRMPA) and the Queensland Parks and 
Wildlife Service (QPWS) when making a decision on this permit application. 

All comments and submissions regarding these proposed works should be limited to concerns that this 
project may restrict the reasonable use by the public of a part of the Marine Park.  

Comments and submissions quoting Application Reference G41201.1 are to be submitted to:  

Great Barrier Reef Marine Park Authority  

Environmental Assessment and Protection Unit  

PO Box 1379  

Townsville QLD 4810  

Email: assessments@gbrmpa.gov.au 

Website: www.gbrmpa.gov.au/about-us/consultation  
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Current Situation 
The prevailing coastal processes in Nelly Bay result in a north-to-south transport of sand along the 
foreshore between Bright Point and Hawkings Point. Historically the supply of sand to the northern end of 
this coastal reach came from Gustav Creek.  However the Nelly Bay Harbour development has resulted in 
changes to sand supply and local sand transport processes.  These changes are shown conceptually in the 
figure below. Two of the more significant changes are that Gustav Creek now discharges into the sheltered 
waters of the harbour instead of directly across the foreshore; and for a short length of the beach 
immediately south of the breakwater, wave refraction results in a localised south-to-north movement of 
sand along the beach. 

 

A sedimentation basin was constructed in the lower reaches of the creek to intercept sand delivered by 
Gustav Creek - so that it did not spill into the harbour and could be used to nourish the down drift 
foreshores of Nelly Bay beach. Whilst this basin has been successful in trapping most of the delivered 
sand, its clearance and placement on the down drift foreshore of Nelly Bay beach has not been as effective 
as it could be.   

The longshore transport mechanisms on Nelly Bay beach have still been moving sand along the beach at 
the same rate as prior to harbour construction.  However, because of the diminished supply from Gustav 
Creek, the longshore sand transport rates along the beach are greater than the rate that sand is now being 
supplied to it. Consequently, the beach is losing sand and has been steadily eroding. It is now particularly 
vulnerable during the storms of the north Queensland cyclone season. The extent of this erosion is 
expected to gradually migrate southwards - further threatening local infrastructure, adversely affecting 
environmental values and diminishing the foreshore amenity.   
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This increasing erosion threat has resulted in some beach nourishment works being implemented in recent 
years to reinstate the erosion buffer along the eroded shoreline.  Most of this sand placement has occurred 
in conjunction with the annual clearing of sand from beneath the road bridge linking the harbour breakwater 
to shore. However, this on-going activitiy is economically unsustainable.  

In summary, the impacts of sand loss from Nelly Bay beach and adjacent Esplanade areas are:  

• loss and adverse impacts on coastal vegetation 
• continual build up of sand under the breakwater bridge and adjacent harbour area  
• reduced amenity of the foreshore along the Esplanade  
• reduced width of natural sand buffers providing erosion protection to the Esplanade 
• public safety risks 

The Proposed Solution 
The Nelly Bay Shoreline Erosion Management Plan (SEMP) was developed during 2009/10 by a 
specialised Coastal Engineering consulting firm. The SEMP was undertaken in accordance with the current 
guidelines and required practices of the State Government. It investigated the natural littoral processes 
affecting Nelly Bay beach, identified the cause of the erosion threat, developed and assessed a number of 
options to mitigate beach erosion, then made a recommendation regarding the most appropriate erosion  
mitigation strategy.  

A component of the recommended strategy was to build a small, sand-filled geotextile bag groyne at the 
northern end of the beach. This structure would act like a headland – preventing beach sand being swept 
off the beach and into the tidal channel beneath the breakwater bridge. In doing so it will retain sand more 
effectively on the northern part of the beach.  The scale of the proposed structure in relation to the existing 
southern arm of the breakwater is shown below in yellow. Numerical modelling of waves and sand transport 
processes was applied during studies for the SEMP. However in recognition that numerical modelling 
techniques will not entirely replicate all of the very complex natural processes occuring at the northern end 
of Nelly Bay beach, a trial of the structure was recommended along with a monitoring program. 

Foreshore Erosion 

Foreshore Erosion 
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In June 2017, TCC gained development approval for the proposed trial groyne. The State Government, 
acting through TMR, has agreed to fund the works. TMR has applied for a Research Permit from GBRMPA 
and QPWS to construct the trial groyne and monitor it’s performance with regard to its intended objectives.  
These being its effectiveness in preventing sand from accumulating beneath the breakwater bridge, whilst 
also retaining sand placed on the beach - thereby enhancing natural sand buffers along the Nelly Bay 
foreshore. 

A 50.4m long groyne will be constructed using sand-filled geotextile bags similar to the training walls 
currently located at the entrance to Mundy Creek in Rowes Bay, Townsville (refer to the illustration below). 
Those structures have been very effective in building up adjacent beaches and preventing the filling in of 
Mundy Creek’s entrance into Cleveland Bay.  

The proposed groyne will be installed on a five-year trial basis to determine its’ effectiveness.  If the trial 
groyne is not successful, the sand bags will then be cut open allowing the contained beach sand to be 
returned to the local beach system. The geotextile bags will then be disposed of appropriately.  

Approximately one-half of the structure will be buried within the beach slope and not be visible from the 
surface.   

Typical sand-filled geotextile bag groyne 
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Notice of any confirmed work commencement dates will be placed in local media and onsite at least one 
week in advance. 

To construct the groyne, the beach coloured geotextile fabric bags will be filled with filtered sand sourced 
from beneath and alongside the breakwater bridge, as well as from the beach where the groyne is to be 
installed. The proposed geotextile bags weigh 4 tonnes each when filled. 

The beach will be excavated to provide a level base to install the first layer of bags. Subsequent layers of 
bags are laid in a pyramid shape with 5 on the base, then 4, 3, 2 and 1 on the top. 

 

 

Approximate location of the trial groyne  
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A specialised hoist will be used to hold the bags open while they are filled with filtered sand.  The photo 
below is of this process occurring at Mundy Creek in Rowes Bay, Townsville. An excavator fitted with a 
specialised cradle will then place the bags in position. 

 

 

 

 

 

 

 

 

 

 

 

 

Any remaining sand removed from beneath the breakwater bridge will then be used for beach 
renourishment along Nelly Bay beach. This will likely entail a 30 tonne excavator loading a 6-wheel tipper 
truck to transfer sand to the southern end of the Esplanade, where it is spread with another excavator or a 
tracked bobcat. This equipment is similar to that used previously when undertaking the annual sand 
excavation and beach renourishment works. 

Filling of geotextile bags  
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Handling and placement of geotextile bags  
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Location of the trial groyne with respect to Marine Park boundaries 
The foreshores of Nelly Bay front on to two designated marine parks, namely: 

The Great Barrier Reef Coast Marine Park, which is a State marine park administered by the Queensland 
Parks and Wildlife Service (QPWS). Its landward boundary runs along the Nelly Bay foreshore on the line of 
Highest Astronomical Tide, which is at +2.14m AHD. 

The Great Barrier Reef Marine Park is a Commonwealth marine park. The Great Barrier Reef Marine Park 
Authority (GBRMPA) is responsible for the care and protection of the Park. Its landward boundary is located 
off Nelly Bay beach - along a line defined by the Mean Low Water line. The waters immediately offshore are 
designated as a Habitat Protection Zone. The figure below shows the zoning within the marine park for 
Magnetic Island, it is an extract from the Great Barrier Reef Marine Parks Zoning Map 7 -Townsville. 

 

  

LOCATION OF THE TRIAL GROYNE 
ON NELLY BAY BEACH 
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Maintaining Recreational Use Values including public access to Marine 
Park areas 
All activities such as swimming or walking on the beach can continue following installation of the trial.  The 
groyne will be buried as to be level with the top of the beach near the high tide line. Beach users can walk 
around the landward end of the structure unimpeded.  Similar structures installed at Mundy Creek in Rowes 
Bay have witnessed increased utilisation of the area by recreational fisher persons.  

The area around the proposed trial groyne is not navigated by recreational or commercial vessels due to 
the shallow intertidal nature of the bay immediately around it.  As with similarly installed structures in such 
shallow nearshore waters at Rowes Bay, MSQ has advised that no navigation markings are required.   

The condition of the sand bags will be regularly monitored. Should they become covered in algae or 
slippery with age, appropriate warning signage will be installed. 

Environmental Enhancement 
The proposed groyne will provide for a less disturbed natural foreshore and intertidal reef flat. The intent of 
the groyne is to maintain sand on the beach, thereby offsetting the need for significant annual excavation of 
the tidal channel beneath the breakwater bridge; and the associated placement and spreading of excavated 
sand back onto Nelly Bay beach.  

The groyne installation will better support the potential for increased colonisation by flora and fauna of the 
less disturbed foreshore and nearshore areas.  The geotextile fabric of the sand bags themselves is 
specifically rough to increase potential attachment by marine organisms.  The sand-filled geotextile bags 
being used for this groyne have been used in other parts of the world specifically to increase local 
biodiversity.  

The footprint of the groyne will be entirely over beach sand having been previously excavated from under 
the breakwater bridge. The proposed structure will not be placed over any coral, seagrass or mangrove 
areas.  Approximately one-half of the structure will be concealed within the beach slope and not be visible 
from the surface.   

The image below is an approximation showing the extent of the groyne that would be visible from above 
once constructed.  
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Trial Period and Monitoring Plan 
Once constructed, the effects of the trial groyne will be monitored by a campaign that will survey beach 
profiles at several locations on Nelly Bay beach.  It is proposed to operate the trial for a period of five years. 
The monitoring plan proposed for the trial groyne expands on the plan developed by coastal engineering 
specialists when formulating the SEMP.  

Prior to construction of Nelly Bay Harbour, beach transect lines were established on the Nelly Bay 
shoreline.  The first cross-shore surveys were undertaken on these transects in January 1983, with others 
taken at various intervals since then.  In April 2004, Townsville City Council established additional survey 
transect lines, with approximately annual surveys occurring since that time. 

During the trial period, a survey campaign will be implemented as follows: 

• The eight transects currently established along the foreshore (north from around the Nelly Bay 
Habitat Reserve) will be surveyed twice annually.  This will occur at the same time every year - in 
April (near the end of the north Queensland cyclone season); and in November (near the start of the 
cyclone season). 

• An additional two transects will be established on alignments approximately 10 metres each side of 
(and parallel to) the trial groyne. They will be surveyed at the same time as the eight already 
established transects. 

• In addition to the regular twice-yearly surveys, all transects will be surveyed immediately following 
major beach erosion events. This is to determine the condition of erosion buffers and their ability to 
accommodate future storm events. 
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• The foreshore south of the Esplanade to the end of Nelly Bay beach will also be surveyed at the 
same time as the other transect lines.  This entails establishing and monitoring four additional 
transect lines at approximately 200 metre spacings. 

• Beach transect surveys will extend from the eastern edge of the Esplanade road surface, to well 
beyond the toe of the beach. Typically, the surveys will extend at least 100 metres offshore of the 
beach.  This ensures that the entire littoral system is captured by surveys.   

• The monitoring surveys will commence immediately prior to implementation of any construction 
activities associated with the trial groyne, thereby providing a pre-trial foreshore condition as a 
baseline reference.   

Changes in the sand volumes at each monitored location will be used to determine the effectiveness of the 
trial groyne in maintaining sand on the northern part of Nelly Bay beach, and the extent to which it inhibits 
beach sand from filling the tidal channel beneath the breakwater bridge. The performance of the trial groyne 
will be evaluated with respect to these primary objectives. 

The previous coastal processes investigations and numerical modelling of sand transport processes on 
Nelly Bay beach undertaken for the SEMP indicate that the proposed location and alignment of the trial 
groyne is the most effective in delivering the desired objectives. Nevertheless, the nature of this structure is 
such that it is adaptable. If necessary, it can be readily modified to improve effectiveness (subject to 
approval). Such modifications might entail increasing or decreasing its height or varying its length.  
However, if the objectives of the groyne are not realised, then it can be readily decommissioned. The bags 
can be cut open by an excavator, the sand returned to the beach system and the geotextile material 
disposed of appropriately. 
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