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What is a sand budget?

Understand the beach system and 
the sand movements through this 
system
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What is a sand budget?

Sand budget

Sediment compartments
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What is a sand budget?
Potential sand budget inputs/outputs
• Longshore sand transport

• Beach/cliff erosion

• Aeolian sand transport/ dunes

• Shoreface sand supply/ offshore losses

• Coastal lakes and estuaries

• Biogenic production

• Erosion limiting factors (bed rock, coffee rock,..)

• Cyclic variability due wave climate

° Headland bypassing

° Beach rotation

° Cross embayment transport

• Climate change impacts on sand movements
…
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NSW Coastal Management Act 2016

5NSW Coastal Management Manual Part B: Stage 2
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Case study - Stockton Bight

Study area

• 32km long beach (NSW’s longest beach)

• Largest active dune system in Australia

• One of the highest wave energy beaches
in NSW

• Grades from highly developed in the
south to natural along its central and
northern sections (mostly)

• Downdrift from Port of Newcastle
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Sand budget - Stockton Bight
Purpose of this study

• Stage 2 of Stockton CMP - follows sediment 
compartment wide approach encouraged by 
Coastal Management Act 2016

• Ultimately, the study seeks to inform sound coastal 
management into the future 
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Sand budget - Stockton Bight
Data used

• Subaqueous storages

• Historical bathymetric surveys from 1866 to 2018.

• Limited coverage over northern Bight – use of 
satellite derived bathymetry

• Subaerial storages 

• Beach profiles from 1953 to 2020. Stockton + Fern 
Bay

• Northern subaerial storages assessed using 
satellite derived shoreline change (CoastSat)

• Dune sheet compartment assessed using 
Nearmaps 3D and LiDAR

• Sensitivity analysis completed
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Sand budget - Stockton Bight

Sand budget approach:

• Entire sediment compartment

• Full active coastal profile (dune to 
closure depth)

• 13 analysis sub-compartments
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Sand budget - Stockton Bight
Surveyed net long-term change
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Sand budget - Stockton Bight
Surveyed elevation differences
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Sand budget - Stockton Bight
Calculation of long term sand loss rates

Subaqueous part

Subaerial part

Trend analysis

Net long-term volume trend (loss):

• 1988 to 2018 -112,000 m3/yr(incl. port placements)    
adopted period justified by massive channel deepening 
project in 1980’s
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Sand budget - Stockton Bight

Why?

• Breakwater, deepened channel and 
maintenance dredging represent a 
physical barrier to natural sand 
movement bypassing the river

• Sand at Stockton continues to move 
northward

• ~Zero (in) – 112,000m3/yr (out) = Erosion

Sand budget - Stockton Bight
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∆𝑉 = 𝐿𝑆𝑇ூே − 𝐿𝑆𝑇ை௎் + 𝑂𝑁ூே + 𝐷𝑈𝑁𝐸ை௎்Sediment budget inputs

• Long Shore Transport (LST) of sand

• Onshore transport of sand via natural 
onshore sand supply or port sand placement

• Outflow and inflows to dunes via aeolian 
transport
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Sand budget - Stockton Bight
Volume differences
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Sand budget - Stockton Bight

Calculation of 
average sand 
transport rates
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Sand budget - Stockton Bight

Conceptual model of 
sand movements
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• C4 has been eroding at 
a rate 10x greater than 
flux predicted in 2006 
work

• Where has that sand 
gone? (spoiler alert: not 
to the south)

• 100% necessary for 
development of sound 
coastal management 
actions

2018 less 2002
(@85,000m3/yr would 

be 1.36M m3 deposition??)  

Sand budget - Stockton Bight

Previous 
numerical modelling

Previous
conceptual model

Key outcomes
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Case study – Letitia Beach

Study area

• 3.6km long east-northeast facing beach 

• Located to the south of the Tweed River 
entrance 

• Training walls extended in 1960s

• Sand collection jetty just south of the 
Tweed River entrance (commenced in 
2001)

• Average annual sand pumping volume 
of around 425,000m3/year (since 2008)

• Average annual dredging volume of 
around 130,000m3/year (periodic)
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Sand budget – Letitia Beach

Survey analysis:
• 21 analysis cells

• 40+ beach & 
hydrosurveys
available

• Northern boundary -
known sand 
movement qtys
from pumping data

• Southern boundary -
periodic headland 
bypassing from 
south (Fingal Head) 2021 less 1994

2000 to 2004
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Sand budget outcomes
• New compartment equilibrium volume reached in 

~2008

• Evidence that current sand transfer operations are in 
line with natural sand transport regime

• Highlights importance of ongoing monitoring

New equilibrium 
volume 

Sand extraction > sand volume 
coming in from south

Compartment volume history

Adjusted operations

Sand budget – Letitia Beach

QUESTIONS

21

22


