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Beneficial reuse of 
natural material for 
coastal management
Evan Watterson and Mike Bardsley (HCCDC)

Introduction
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Overview

Infrastructure projects can generate excess natural materials that in some cases are 
suitable for coastal beneficial reuse

There is a need for coastal management interventions along the NSW coastline

Two case studies to provide insights on identifying opportunities, the barriers and 
measures that assist in realising beneficial reuse opportunities in NSW

Sydney tunnels Stockton

City of Newcastle

Damian Snell (SWASH)

Greg Britton

Northern Beaches, 
Sutherland and Central 
Coast

Phil Watson
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The opportunity
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• The Bays to Olympic Park tunneling 
to generate 930,000m3 of clean 
crushed sandstone at White Bay:

o 93,000 truck movements 
(32t/load) or

o 1,650 barge movements 
(1,800t/load)

• Nearby beaches (e.g., Collaroy-
Narrabeen and Wamberal) have a 
need for sand (beach nourishment) 
and other coastal protection works

• Win-win: lower project costs/risks and 
wider benefits (metro & coastline)

• A sustainable approach that delivers 
environmentally and socially

Project approvals
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Material generators spoil management 
approvals typically require the reuse 
option be legally able to receive the 
material.

 Receivers need approval for 
placements!!  
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Source material – particle size
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• Crushed sandstone with 
VENM classification as 11:34:55 
(fines : sand : gravel/cobbles)

• Screening can be used to 
separate sand (5mm minus) 
and gravels (5mm plus) 

• 5mm minus suitable for 
beach nourishment projects 
in NSW (conforms to Florida’s 
‘Sand Rule’ )

• 5mm plus material suitable 
for artificial reefs Total QTY: 930,000m3 ; 5mm minus: 465,000m3

5mm plus:    465,000m3

Source material - colour
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Reuse of coastal protection: nourishment
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Pumping ashore to visible 
beach:

• Highest cost, lowest efficiency

• Fines content in source exceed 
permissible threshold

Rainbow to surfzone:

• Requires TSHD, inefficient

• Engineering feasibility

• Fines content and surf zone 
placement

Bottom dump in the nearshore:

• Lowest cost, maximum efficiency

• Mimics natural storm bar

• Raw or 5mm minus would be washed and sorted by natural coastal processes

• Positive coastal protection and beach amenity outcomes as well as 
recreational benefits in the short term

Coastal profile
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~300,000m3 placed
Only 30,000m3 remains
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Metro opportunity
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Feasibility 

• Source materials

• Construction methods

• Reuse opportunities:

o Beach nourishment

o Artificial reef/habitat creation

• Approvals

• Tendering (time + cost + risk)

Generator Receiver

The opportunity
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• Beneficial reuse of dredged material from 
Port of Newcastle as an alternative to sea 
disposal

• Port of Newcastle is a river port, directly 
adjacent to Stockton Beach

• Stockton Beach suffers from ongoing sand 
loss (146,000m3/yr) as a result of the 
deepwater shipping channel

• Coastal management costs at Stockton are 
rising - the outcomes less than desirable

$18M since 2016
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The opportunity
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• Capital dredging:

o 1980’s: 3M m3 of sand dredged in for channel 
deepening project

o 2010-11: 1M m3 of excess material from NCIG 
port development project sea dumped

o 2017: Stolthaven berth pocket, 180,000m3 of 
sand sea disposed

o Future: South Arm Hydrogen Hub (1-3M m3)

• Maintenance dredging:

• 160-years of continuous dredging – 145 M m3 
(sand and silt) or 15-45M m3 sand component 
dump at sea 

• Future: can we minimise this waste?

Realising beneficial reuse
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1. Understand what is acceptable? Being prepared
• Good understanding of native beach 

material, coastal processes and 
environmentally sensitive sites 

• Develop beach nourishment acceptance 
criteria (e.g. ‘Florida sand rule’)

• Where possible be flexible! Consider 
alternatives and assess on a case-by-case 
basis (e.g. raw tunnel material, mixed 
sediments - can they become unmixed?)  
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Realising beneficial reuse

13

2. Be legally able to receive suitable material Being prepared
• Consider seeking approval for beach 

nourishment in advance to avoid missed 
opportunities

• Are you preparing a CMP? Consider CMP 
actions of developing acceptability criteria 
and/or obtaining concept approval

• Develop beach nourishment acceptance 
criteria (e.g. ‘Florida sand rule’)

• Where possible be flexible! Consider 
alternatives and assess on a case-by-case 
basis (e.g. raw tunnel material, mixed 
sediments - can they become unmixed?)  

Realising beneficial reuse
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3. Tendering (time + cost + risk) Being prepared
• Who owns the material? Consider 

government policy so generators are clear 
on reuse expectations

• Understand generators timeframes 
particularly around approvals and 
tendering. Get in early!

• Where possible be flexible! Consider 
placement methods and other 
opportunities – think out side the box
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QUESTIONS
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Introduction
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Presentation outline:

• Source materials

• Reuse opportunities:

o Coastal protection

o Habitat creation

• Construction methods

• Approval pathways
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Reuse for habitat creation/coastal protection
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Nearshore mounds (with/without armouring)

• Semi-permanent storm bar offering coastal protection

• Ecological and recreational benefits (enhanced surf amenity)

• Armouring of mound, permanent nearshore feature

• More predictable performance outcomes

• Additional cost for armouring
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