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TSB entrance management & Dredge
Management Plan



Tweed Sand Bypassing (TSB)

• TSB is a joint coastal management initiative of the New South 
Wales and Queensland State Governments.

• The objectives of the Project are to:
1. Establish and maintain a safe, navigable entrance to the Tweed River, 

and
2. Restore and maintain the coastal sand drift to the southern Gold Coast 

beaches.

• These objectives are set out in both the NSW and Qld 
legislation, and are achieved in perpetuity through the use of 
permanent sand bypassing jetty and regular dredging.

• Tweed River Entrance Sand Bypassing Company (TRESBCo -a 
subsidiary of McConnell Dowell Constructions) is responsible 
for the operation and maintenance of the sand bypassing 
system as detailed in the Concession Agreement (CA) made in 
1999



Entrance Management – pre 2019

• Since TSB’s commencement only minor changes to approved 
placement areas had been implemented

• There were limited opportunities for proactive dredging 
through the existing contractual arrangement

• Approval for additional placement areas had been obtained 
over time although not utilised

• It was identified that there was a need for operational 
flexibility to continue to meet project objectives and 
stakeholder expectations

– An extensive process to amend the Concession Agreement 
was pursued and ultimately achieved

– Approval and utilisation of additional placement areas 
undertaken





Dredge Management Plan
An effort to undertake annual maintenance 
dredging would allow for optimal sand delivery, 
better financial forecasting and management of 
legislated objectives.

The Dredge Management Plan guides this 
annual program:
• List of approvals
• Review of environmental data
• Entrance volume analysis
• Dredge cut design
• Placement area distribution and design
• Operations

– Dredge vessel
– Dredge methodology
– Placement methodology
– Monitoring and sampling

• Community consultation



Recap of 2019-2021 dredging 
campaigns



Dredging 2019 – 150,000m3 Actual – 151,360m3



Dredging 2020 – 105,000m3 Actual – 110,178m3



Dredging 2021 – 154,000m3 Actual – 133,316m3



Entrance infill rates
Post-dredge analysis and guidance for future dredge design



Channel trapping efficiency

• KBR assisted in the development of 
TRESBCo’s initial Dredge Management Plan, 
this estimated the trapping efficiency of 
dredge channels using Galvin’s Method 
(Galvin, 1982)

• This method calculates shoaling rates within a 
channel based on characteristic wave heights 
and basic channel geometry

• Optimisation of channel width and dredge 
design depth based on typical sand bypass 
rates

Galvin C. (1982), Shoaling with Bypassing for 
Channels at Tidal Inlets, Coastal Engineering 1982



Channel trapping efficiency

• Comparison of two idealised scenarios show 
the relationship between dredge depth and 
rate of infill. Depending on the compliance 
period required the dredge design can be 
adjusted accordingly

• Rosati & Kraus (2009) presents an analytical 
method for channel shoaling accounting for 
both channel infilling and bank encroachment Rosati, J. & Kraus, N. (2009). Rapid Methods for 

Estimating Navigation Channel Shoaling. 

• Pope (2000) outlines the conceptual 
mechanisms which contribute to channel 
shoaling. For the Tweed River entrance, 
analysis of regular hydrographic survey data 
indicates that morphodynamic pathways and 
channel migration are significant

Pope, J. (2000). Where and Why Inlet Channels 
Shoal: A Conceptual Geomorphic Framework. 
CHETN-IV-12, USACE



Infill rate calculation

• The change in volume within prescribed 
entrance area compartments between each 
hydrographic survey has been used to 
determine infill rates

• The “North” and “South” entrance 
compartments are split by the typical 
navigation channel alignment

• The volume within each annual dredge cut 
area is  also tracked

• Estimated longshore sediment transport rates 
are compared with infill rates to account for 
variable conditions year to year



Infill rate calculation

• Monthly transport estimates compared to infill 
rates generally trend well together (noting they are 
not calculated at a fixed interval)

• Some instances of high transport do not result in 
similar infill, indicating significant natural 
bypassing under these conditions



Infill rates per dredge 
campaign

• The dredge depth in 2019 was -7mAHD, infill 
rates following were on average 15,000m3 / 
mth and transport 43,000m3 / mth

• Contrast to post 2020 which was -6mAHD 
dredge depth and had infill rates of 12,000m3 / 
mth and transport of 50,000m3 / mth

• Although only one point of comparison so far, 
the resulting infill rates matched theoretical 
impact of dredging shallower

• Post 2021 infill rates were also within the 
expected range until Jan 2022



Post-2021 dredge entrance evolution



dispersion of 
the shoal peak



continued 
dispersion



build-up of the southern 
shoal and encroachment 

around the wall





Post-flood entrance morphology
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2022 dredge planning





Dredge planning considerations

• Infill analysis intended to guide dredge design suitable 
for annual maintenance, i.e. sustainable volume removed 
each year to avoid a non-compliant navigation channel

• Post-2021 dredge campaign analysis variables:
– Change in pumping operations
– Record flood event
– Significant pumping volumes
– Significant longshore transport rates

• Ultimately the removal and placement design is based 
on pre-dredge surveys and project budget!




