
Securing the Future of 
our Coastline

Information Session Theme 1

Tuesday 16th June 2020



Welcome and Introductions

• Acknowledgement of Country

• Welcome to:
• Jeff Tate, incoming Presiding Member, Coast Protection Board

• Annabel Sandery, new member Coast Protection Board.

• Meeting protocols:
• Recording of meeting.

• Use of chat function to register questions.

• Please don’t use chat function to make comments.

• Will try to respond to questions after each presentation, or otherwise in 
next session or via Q&A’s on website.



Agenda

1. Welcome and Introductions (Steve Dangerfield)

2. Purpose and approach (Steve Dangerfield) 

3. Presentations (James Guy, Murray Townsend, Andrew Short)

4. Topics for next session (James Guy)

5. Wrap up and close (Cate Hart and Steve Dangerfield)



2. Purpose and 
Approach



Reference Group Context and Purpose

Information 

Workshops

Workshop (3 sessions)

Community issues, concerns, 

topics of interest

Information Sessions

Department Presentations

Independent Expert

Securing the future 

of our Coastline

Reference Group

Terms of reference

Pipeline design / external 

source

Engagement/ 

Communications input

Individual Group Meetings

Resident meetings

One on one discussions

March – June 

2020

Supported by Communication materials

Semaphore Working Group

External sand working group?



3. Presentations

Theme 1



Presenters

1. Geological context – influence on Adelaide’s coastal processes.

Professor Andrew Short, OAM School of Geosciences, University of Sydney

2. Historical context – previous studies and coastal management.

Dr Murray Townsend, Manager Coast and Marine, DEW.

3. Current context – modern management strategy.

James Guy, Project Manager Securing the Future of Our Coastline

4. Closing comments

Professor Andrew Short, OAM



www.environment.sa.gov.au/coasts

Go to: “Research, Reports and Policies”

• Summary and Background Information

(24 pages)

• Technical Report (206 pages)

More information . . .

http://www.environment.sa.gov.au/coasts


Professor Andrew Short, OAM
• BA (Hons), coastal geomorphology, University of Sydney

• MA, coastal geology, University of Hawaii

• Ph.D. marine science, Louisiana State University

• Coastal geomorphologist: evolution & present dynamics of the 
coastal zone & the potential impacts of climate change on the coast

• Conducted coastal research and published on the coasts of Hawaii, 
north Alaska, Brazil, New Zealand, Ireland, The Netherlands and the 
entire Australian coast and visited in a professional capacity many 
more coasts

• OAM (2010) for services to coastal science and beach safety



Professor Andrew Short, OAM
- some positions held
• Louisiana State University, Assistant Professor

• Macquarie University, Queens Fellow in Marine Science

• University of Sydney, retired as Professor of Marine Science

• Presently: Honorary Professor, University of Sydney and University of 
Wollongong

• Member: Warringah Coastal Management Committee (Sydney’s 
northern beaches’ inc. recycling of sand on Narrabeen-Collaroy
beach)

• Eurobodalla Coastal Management Committee (NSW south coast)

• NSW Coastal Panel, advised Minister for Environment on all CZM 
Plans

• Coastal consultant since 1978, 16 books, > 200 scientific publications



South Australian connections
• High energy beach experiments, Goolwa, 1980

• South East report, 1984. Eyre Peninsula report 1986). Kangaroo Island report, 1986

• Minister’s Review of the Management of Adelaide Beaches, 1997-98

• Book: Beaches of the South Australian Coast & Kangaroo Island, 2001

• Report: Sea level rise impacts on Coorong sand barrier, 2009

• Book chapter: Management of the Adelaide metropolitan beaches: 1836-2011 
(2013)

• Book: Australian Coastal Systems chapters on: South East, Kangaroo Is, the Gulfs, 
Eyre Peninsula and Nullarbor coasts, 2020

• Chair of National Surfing Reserves (Australia): involved in dedication of Point 
Sinclair (2013), Mid Coast (Adelaide) (2016) and presently Encounter Bay surfing 
reserves

• Presently investigating clifftop dunes on the Great Australia Bight-Nullarbor coast



Introduction to Adelaide’s Coastline

• Evolution 7000 years ago to 1800s

• European impacts 1800s-1970

• Issues & management since 1970s

• Current management

• Concluding comments (after Murray and James)



Geographical 
Setting

Exposed to ocean swells from the south 

west. Prevailing south westerly sea 

breezes also generate local waves from 

the south west. 

Drives sand in a northerly direction 

along the east coast of Gulf St Vincent.



Geological 
Evolution

Rising sea level enabled sand to be 

moved northwards along the coast 

building the coastal plain from the 

south beginning 7000 yr ago

An initial abundance of sand 

7000-1500 yr gradually diminished 

Since ~1500 yr ago the rate of sand 

supply has continued to diminish

It is a dynamic evolving system with 

more sand moving north than is 

being supplied from the south 

resulting in shoreline retreat, unless 

managed
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LeFevre Peninsula 1936 



European impacts 1800s-1970

• Transport – 6 jetties constructed

• Clearing dunes and coastal plain – sand blows inland

• Levelling & quarrying of coastal dunes

• Occupation of beach and dunes

• Periodic storm damage and erosion

• Structures: seawalls, groyne, etc. impinge upon beach & transport

• 12 km seawalls, 6 jetties, 6 groynes, 2 set training walls

• Outer Harbour terminal breakwaters

• Pollution of rivers and streams

• 1930s – Glenelg WWTP outfall and Torrens Breakout Creek built

• Dieback of seagrass meadows = higher wave energy = more sand moving



1960s

• By 1960s the Adelaide coast was in a bad way

• Ad hoc-crisis management in response to issues

• Unplanned structures littered the coast

• Pollution impacted the seagrass

• The dunes were unmanaged and unstable

• Sand supply was insufficient to maintain the beaches and dunes

• The beaches and dunes were eroding

• Property and infrastructure were at risk

• Beach amenity was diminished



Management since 1970s

• 1970: Culver Report: stop further development, nourish beaches, 
maintain coastal sand reserves (dunes)

• 1972: Coast Protection Board: 
• sand recycling (backpassing)

• sand nourishment (from offshore and onshore)

• sand trapping (Semaphore)

• sand bypassing (Glenelg, West Beach)

• seawall design

• sand dunes (managed)

• monitoring



Current Management

• Adelaide’s Living Beaches Strategy (2005) was developed 
following major studies in the late 1990s and early 2000s.

• Adelaide’s Living Beaches:
• basis remains sand recycling and beach nourishment (external sources)

• improved efficiency by using pipeline to move sand (and integrating 
harbour management).

• structures where necessary

• Has proven effective, but not fully implemented (James Guy will 
discuss).



Summing Up

• The geological setting of Adelaide’s beaches mean that they are 
out of equilibrium with the prevailing wind and wave climate.

• Historic development along the foreshore “locked up” the 
supply of sand.

• Sand recycling (backpassing) combined with periodic 
nourishment is the best way to maintain Adelaide’s sandy 
beaches – used all over Australia and the world.

• Challenges remain, hence Securing the future of our coastline 
project (to be discussed at the next session).



Questions



Dr Murray Townsend
• B.Eng. (Maritime) Hons,  Australian Maritime College, Tasmania.

• M.Eng.Sc. (Civil), The University of Melbourne.

• Ph.D. (Engineering), Monash University.

• Researched and published on wave dynamics (e.g. wave propagation, 
dissipation, shoaling), wave/structure interactions, sediment 
dynamics, climate change adaptation.

• Conducted/overseen/contributed to coastal engineering and 
adaptation guidelines; coastal modelling, restoration and 
investigations; development assessment; protection strategies and 
adaptation planning across SA.

• Coeditor and contributor to National Committee on Coastal and 
Ocean Engineering climate change and sustainability guidelines.



Dr Murray Townsend – some positions 
held
• Research Fellow, Monash University.

• Adjunct Research Fellow, The University of Melbourne.

• Senior Engineer, Coastal Engineering Solutions.

• Coastal Engineer, Senior Engineer, Manager Coastal Management, DEW.

• Adelaide Coastal Waters Study – member of Scientific Committee and 
report coauthor.

• Member of Engineers Australia’s National Committee on Coastal and 
Ocean Engineering. Two terms as Chair.

• Supervised graduate students, The University of Melbourne and Adelaide 
University.

• Project Director, Adelaide International Bird Sanctuary, during 
establishment phase.



Content

• Historic images illustrating topics discussed by Andy Short.

• Previous research, studies and management.
• 1970 The Culver Report

• 1984 Adelaide Coast Protection Strategy Review

• 1992 Review of Alternatives for the Adelaide Metropolitan Beach 
Replenishment Strategy

• 1997 Report of the Review of the Management of Adelaide Metropolitan 
Beaches

• 2005 Adelaide’s Living Beaches Technical Report – James Guy

• 2018 West Beach Coastal Processes Study – next session



• Coast is out of equilibrium 
with wind and wave climate.

• Net northward drift of 
approx. 100,000 cubic 
metres/year.

• Lack of sand supply from 
south of Kingston Park



Northern beaches

• Development along foreshore.

• Outer Harbor and North Haven breakwaters trap sand in Largs 
Bay

• Sand supply from southern and central beaches.

• Accumulation of sand (erosion hotspot at Semaphore Park).

• Dune formation



1936 Largs Bay 



Largs Bay Jetty 1968 



Largs Bay Jetty June 2020 
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Looking towards Palais 2020



Southern and Central beaches

• Development of the foreshore dunes locked away sand supply.

• Starved of sand.

• Storm damage.



1889 Seacliff



1900 Wheatland St, Seacliff
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1953 South Brighton



1953 Somerton



1972 North Brighton 
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Henley Beach 1953
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Henley Beach 
(Reedie St) 
1981



Culver Report

• By 1960s – coastal problems recognised as being beyond the 
capacity of local Councils.

• Metropolitan seaside councils lobbied State Government for action.

• In 1965 the State Government commissioned the University of 
Adelaide to undertake the first comprehensive study of the dynamics 
of the metropolitan beaches.

• Culminated in the “Culver Report” (1970). This led to:
• Coast Protection Act (1972) and Coast Protection Board

• Beginning of active beach management through the redistribution of sand 
from north to south (areas of accretion to those eroding).

• New seawalls were constructed according to proper engineering design and 
dune stabilisation began in earnest.



Monitoring

• The Coast Protection Board implemented a key 
recommendation of the Culver Report by establishing a 
program of beach monitoring (metro and regional).

• Surveying of metropolitan beach profile lines started in 1975. 

• Invaluable data set that has informed all subsequent studies.



Metro Profile Lines



Full Digital 
Elevation
Modelling



Seagrass
Monitoring
(DEW, EPA, SA 
Water)



Adelaide Coastal Waters Study, 2001-2007

• To develop the understanding needed to redress the issues of 
seagrass loss, seafloor instability and poor water quality along 
Adelaide’s metropolitan coast.

• Found a key role of nitrogen loads in causing nutrient 
enrichment of coastal waters, growth of epiphytes, and 
(perhaps) direct effects on the seagrasses.

• Timeframe for seagrasses to regrow once suitable conditions are 
re-established may exceed 100 years for Posidonia and 
Amphibolis–dominated systems

• Sediment instability and nutrient recycling may inhibit progress.



Adelaide Coastal Waters Study

• Nutrient supply to coastal waters has been massively reduced.

• Some areas are showing regrowth.

• New focus is on the role of fine sediments in reducing light 
availability, and in stabilising bare sand to allow recolonisation.

• Adelaide coastal waters information can be found here: 
https://www.epa.sa.gov.au/environmental_info/water_quality/pro
grams/adelaide_coastal_waters

• The New life for our coastal environment commitment has $1 
million for a trial to enhance seagrass recovery by using bags to 
stabilise the sea floor, being led by SARDI. 

https://www.epa.sa.gov.au/environmental_info/water_quality/programs/adelaide_coastal_waters


Offshore Rods



1984 Adelaide Coastal Management 
Review
• Second major review of beach management was completed 

based on a series of detailed investigations.

• The review found that:
• annual beach replenishment through redistributing sand was essential
• seawalls offered urgent short-term protection but were no substitute 

for sand protection.
• a major injection of new sand from outside the beach system was 

needed urgently.
• groynes or off-shore breakwaters could be complementary measures to 

the primary strategy of beach replenishment.
• Sea Level Rise (SLR) as a result of climate change needed to be factored 

into future coastal management.



Nourishment with External Sand

• The 1984 review triggered investigations into potential sources 
of sand to add to the metro beaches.

• In 1988, the first major addition of sand began:
• 190,000 cubic metres was trucked from Torrens Island

• 100,000 cubic metres was dredged at North Haven, pumped ashore 
and trucked to Somerton Park.

• In 1990, a further 100,000 cubic metres were taken from an off-
shore source at North Haven and placed at Glenelg North.

• In 1991 the first trial dredging at Port Stanvac saw 200,000 
metres added to the beach system.



1992 Review

• Eight different strategies were considered.

• Options included groyne fields, seawalls, replenishment from 
offshore dredging, replenishment using a pipeline to North 
Haven, and combinations of the above.

• Based on a detailed analysis of costs and benefits, the Coast 
Protection Board recommended a biennial program of adding 
200,000 cubic metres of sand dredged from offshore sources.

• The strategy was adopted but at a slightly lower volume 
(160,000 cubic metres every two years).



1.1 million 
cubic metres 
of sand was 
dredged from 
offshore of 
Port Stanvac
and pumped 
onto southern 
beaches in the 
1990s (over 
four dredging 
campaigns) 



1997 Review

• A further review (public enquiry) was initiated by the Minister in 
1997.

• The enquiry commissioned three consultancies.

• The review considered:
• the rationale for beach improvement for its recreational value

• seagrass loss

• sand sources for beach replenishment

• beach management for four segments of the metropolitan beach

• areas for further research.



1997 Review

• The 1997 review refined, rather than changed, the management 
strategy.

• The 1997 review made a number of recommendations for 
further research, studies and investigations.

• The protection strategy for Semaphore Park (a highly erosive 
area since 1981) arose from this, resulting in the Semaphore 
South breakwater being built, since incorporated into broader 
beach management.

• These investigations (to be discussed by James) led to the 2005 
Adelaide’s Living Beaches strategy.



Questions



James Guy

• BE Civil (Hons) University of Adelaide (Specialisation in Coastal 
Engineering)

• Grad Dip Env Studies, Mawson Centre for Environmental Studies

• 20+ years project management experience delivering public 
infrastructure projects.

• 4 years International Development experience (AusAID projects) in 
the Pacific (2 years Kiribati, 2.5 years Vanuatu).

• 2006 – 2018 Coastal Management Branch, DEW.

• Former SA representative on Engineers Australia’s National 
Committee on Coastal and Ocean Engineering. 

• Author of peer-reviewed coastal engineering papers.



Content

• Adelaide’s Living Beaches (ALB)
• Investigations

• The ALB strategy (2005)

• Implementation

• Current status

• Challenges



Holdfast 
Shores
(2005)



West 
Beach 
Harbour
(2005)



Semaphore South 
Trial Offshore 
Breakwater
(2003)



Glenelg 
beach
(2005)



Investigations for ALB

• Potential sand sources

• Modelling of coastal processes

• Seagrass rehabilitation studies

• Economic value of Adelaide’s beaches

• Activities and views of beach users

• Evaluation of alternative strategies
• Economic, Social and Environmental



Investigations: Potential Sand Sources

Investigated:

• Ideal sand for beach replenishment

• Offshore sand sources

• Land based sand sources





Investigations: Modelling of Coastal 
Processes

• Modelling undertaken by Coastal Engineering Solutions in 2003.

• Included modelling of longshore sediment transport (littoral 
drift) under three scenarios:
• 100 years prior

• Present conditions (2003)

• 50 years into the future

• Also modelled cross-shore sediment transport (erosion during 
storms). 



Coastal 

Processes 

Study (2003)



Investigations: Seagrass

• CPB partnered with SARDI on trials of rehabilitation techniques.

• Restoration supported to provide valuable habitat and its 
importance for marine life.

• However, limited value for beach management due to long 
timeframes before sea bed levels are increased.

• Minor benefits achieved from increased seabed friction (slight 
reduction in wave energy reaching the beaches).



Investigations: Alternative Strategies

Reconsidered and evaluated thirteen coastal management 
alternatives:

• Match sand movement
• Maintain current strategy (exceed rate of littoral drift, build up dune buffers)

• Reduced level of replenishment (match littoral drift)

• Major replenishment (to last 20 years)

• Recycle sand (sand pumping system)

• Retreat or no replenishment
• Coastal buy back and/or rezoning. No new seawalls. Remove existing as they fail. 



Investigations: Alternative Strategies (continued)

• Slow sand movement
• Groynes with replenishment.

• Offshore breakwaters with replenishment.

• Hybrid field of structures.

• Use coarser sand.

• Fusion approaches
• Structures combined with recycling and replenishment.

• Above approach, but with addition of coarse sand from external sources.

• Other approaches
• Seawalls.

• Do nothing.



Adelaide’s Living Beaches Strategy 2005

• Continue beach replenishment

• Recycle sand more effectively using sand pumping and pipelines

• Add coarse sand from external sources

• Build coastal structures in critical locations

• Integrate sand bypassing at harbours with beach management

• Offset the erosive impact of sea level rise by adding external 
sand

• Manage sand by recycling with management “Cells” defined by 
interruptions to littoral drift.



ALB – Implementation since 2005

• Continue beach replenishment
• Annual program of backpassing sand by truck and pipeline.

• 2.0+ million cubic metres by truck (since 2005)

• 500,000+ cubic metres by pipeline (since 2013)

• Recycle sand more effectively using sand pumping and pipelines
• Two sand pumping systems commissioned in Jan 2013.

• Glenelg to Kingston Park and River Torrens outlet to West Beach Parks.

• Add coarse sand from external sources
• None added



ALB – Implementation since 2005

• Build coastal structures in critical locations
• Semaphore South offshore breakwater

• Integrate sand bypassing at harbours with beach management
• Glenelg and West Beach harbours managed by DEW since 2005



Sand Pumping 

System – Planned 

versus Delivered

Strategy Constructed



Existing sand 
pumping systems



Current Adelaide Beach Management

• Glenelg to Kingston Park: sand pumping system operating 
effectively.
• Pumping 70,000 – 100,000 cubic metres of sand each year.

• Buffer volumes being maintained.

• Dune systems re-established.

• West Beach: sand pumping system operated effectively from 
2013 to 2016. Still operational, but not used since 2016.

• West Beach and Henley Beach South being maintained by 
trucking sand from Semaphore.

• Semaphore Park stabilised by breakwater.





Semaphore Park



Trial by Storm 
9 May 2016 

Peaked at 3.8m chart datum 

(2.35m AHD)

1 in 100 year = 2.45m AHD



West Beach 9 May 2016



West Beach SLSC, 9 May 2016

Semaphore South, 9 May 2016



West Beach 10 May 2016



West Beach 10 May 2016



Henley Beach 10 May 2016



Tennyson 10 May 2016



Storm damage,
2016 …

West Beach

West Beach Dunes

Minda Dunes



Henley Beach 1953

… and then

1968 West Beach Parks 

1953 Glenelg 



1953 Storm vs 2016 Storm

• 1953 Storm
• Peaked at 2.2m AHD; 

• Major foreshore damage

• Estimated costs of $33.6 million 

• 2016 Storm
• Peaked at 2.35m AHD

• Additional beach replenishment - $500,000

• Additional harbour dredging - $500,000

• West Beach seawall - $2.5 million

• Total costs approximately $3.5 million



Challenges following implementation
of ALB

• Ongoing retreat of the Adelaide Shores dunes (despite 
significant and ongoing replenishment).

• Previous modelling uncertain in Cell 3.

• Erosion immediately north of WBSLSC (Rockingham St).

• Impact of moving sand from the Torrens Outlet.

• Logistics and cost of trucking sand from Semaphore.

• Managing Semaphore South (downdrift erosion area).

• No resources to investigate and add external sand.



West Beach Coastal Processes Study 2018

• The challenges at West Beach led to a new study being 
commissioned in 2018 (DHI study).

• Jointly funded by CPB, DEW, West Beach Parks and the City of 
Charles Sturt.

• Will be discussed at the next information session.



Questions



Prof. Andrew Short – Final Comments

• I have seen coastal management in operation on many of the world’s 
coast throughout the UK & Europe, all North and South America, in 
Africa and Asia

• In Australia I have worked not only in South Australia but been 
heavily involved in NSW and Queensland, particularly the Gold Coast, 
and recently its sand backpassing (recycling) pipeline system

• Australia is a world leader in coastal management and has in general 
the best managed & most protected coast in the world. 

• South Australia led the way nationally & internationally in 1972 with 
the establishment of the Coast Protection Board and has been a 
leader ever since, particularly its management of the Adelaide coast



Prof. Andrew Short – Final Comments

• The CPB from the beginning (1972) adopted a whole of system 
approach to the Adelaide coast, that is, managing the entire 
sediment (sand) compartment, something that was only adopted on 
the Gold Coast in 1976 and in WA and NSW in 2018.

• In order to maintain the coast and its beaches for both protection 
and amenity more sand has to be put into the system.

• Sand from backpassing (recycling) or from outside (nourishment).

• The most efficient (cost & environment) way to backpass is by 
pumping, as is used on the Gold Coast, including on Surfers Paradise 
beach.

• Next week we will discuss the proposed sand recycling project.



4. Topics for Next 
Information Session



Next Information Session

• West Beach management, issues and the DHI study.

• Rationale for the adopted solution of a pipeline and mass 
replenishment with external sand.

• How does the adopted solution address climate change?

• Interim solutions – why are they needed?

• Where will the sand need for West Beach and Henley Beach 
South come from?

• What are the impacts (short and long term) of moving sand 
back from the northern beaches to the southern beaches.



5. Wrap up and Close



Conclusion

Cate Hart Executive Director Environment Heritage and 
Sustainability, DEW

Chair of the Project Steering Group.

• Today - we’ve heard about the big picture, what drives the 
coastal processes on Adelaide’s coast, the decades of research 
and studies, how we’ve got to where we are today.

• Next session (25th June) – information will be presented on the 
rationale for the project, alternatives considered, assessment of 
impacts.    



Conclusion

Securing the future of our coastline is a government approved and 
funded project.

• The preliminary CRG information phase will conclude this month 
with these two information sessions.

• Next phase (starting July 2020) – Community Reference Group 
will be convened to work in detail on project design and 
delivery.



Close

• Next meeting 25th June 2020.


