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Foreword 
The NSW Department of Industry commissioned Manly Hydraulics Laboratory (MHL) in January 
2016 to complete a feasibility study for a southern breakwater on the Manning River in northern 
NSW. 

This report presents the findings of the study and provides recommendations to the department to 
aid in decision-making regarding the construction of a southern breakwater along the Harrington 
entrance to the Manning River. 

The two year study on a Manning River breakwater involved a review of previous studies/literature 
and available data, a review of the feasibility of construction of a southern breakwater with respect 
to key stakeholder issues, government business case investment criteria and NSW government 
priorities.  

The majority of the findings in this report are based on earlier work presented in the May 2016 draft 
preceding this report. 

On 5 December 2016, MHL transferred from the NSW Public Works division—now Public Works 
Advisory—of the NSW Department of Finance, Services and Innovation (DFSI) to the Government 
and Corporate Services Division of DFSI. This move followed a NSW parliamentary committee 
decision that MHL should continue to provide unique, whole-of-government services and to 
leverage its capabilities in water modelling and monitoring to support NSW in developing a 
knowledge hub in the discipline. The hub will facilitate knowledge sharing between state agencies, 
local government and state-owned corporations. 
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Executive summary 
To assist the department in their decision-making process regarding the feasibility of the 
construction of a southern breakwater along the Manning River entrance at Harrington, MHL 
undertook a review of the existing, available, relevant data and information on the Harrington inlet. 
It used this information to summarise the complex coastal processes influencing the dynamic 
coastal sediment compartment encompassing the coastline from Black Head in the south to 
Crowdy Head just north of the Manning River entrance at Harrington. The study describes the 
likely impact of the proposed southern breakwater option on these processes. 

The feasibility study also considered practicality, constructability, cost and financial aspects, as 
well as environmental implications of the southern breakwater option.  

In addition, several potentially more cost-effective alternatives are suggested including: 

• enhancement of an alternative nearby harbour—Crowdy Harbour or Camden Haven 
• a routine dredging scheme 
• creation of a tombolo or protected sand spit 
• stabilisation of the Manning Point sand spit. 

The southern breakwater option and these alternative options are assessed against the ‘do 
nothing’ option as part of a preliminary multi-criteria analysis (MCA). The stabilisation of the 
Manning Point sand spit appears to be the most feasible option under present (2016) factors. The 
southern breakwater only ranks fourth out of the six options based on a preliminary MCA 
assessment. The main issues are the significant cost involved and the complexity of constructing a 
southern breakwater. 

This report includes a compliance check of the southern breakwater option against the capital 
business case criteria and government priorities. The cost-effectiveness of the southern 
breakwater option is not compliant with the criteria. This option would, under current criteria, be 
assessed as a low priority for government investment unless significant future benefits in the order 
of $200 million can be demonstrated. 

The government will need to conduct detailed feasibility studies for any alternative options it might 
wish to pursue. Any feasible option worthy of further consideration will require additional 
investigations including an environmental impact statement, economic appraisal, investigation of 
funding sources, detailed MCA and stakeholder/community consultation. 
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1. Introduction and background 
1.1. Background 
The local Harrington Community Action Group has made a number of representations to 
government regarding improving the entrance to the Manning River. It believes the state of the 
entrance is stifling the economic and social growth of communities on the Manning River. 

After the 2015 NSW state election, NSW Department of Industry committed to a review of the 
available information and creation of a discussion paper that would allow the government to 
engage with stakeholders, including MidCoast Council (formerly Greater Taree City Council) and 
local community groups. 

This report covers the second set of milestones associated with investigations into the Manning 
River entrances. 

Milestone 1: Spur wall options—which involves the evaluation of proposed options to stabilise 
the riverbank around the southern spur wall. It was recommended to dredge the sand from the 
shoals to the north of the spur wall and place it behind the spur wall to reconnect it with the 
shoreline. 

Milestone 2: Entrance review and southern breakwater feasibility—which involves the 
evaluation of the construction of a southern breakwater to stabilise the Manning River at the 
Harrington Entrance. This option was originally considered back in 1885. The northern breakwater 
was constructed between 1895 and 1904. A NSW Government committee of inquiry was 
established in 1910 to consider the completion of harbour works at the entrance to the Manning 
River and examine the difficulties experienced at the Harrington entrance. As a result, the southern 
breakwater was never commenced due to its cost, lack of funding and the coming of the railway, 
which reduced the significance of shipping as the main means of transport. 

This report outlines the results of investigations and provides professional advice on the feasibility 
of a southern entrance breakwater. This investigation was undertaken with reference to a number 
of prior studies and documents available to MHL, as well as those provided by NSW Department of 
Industry. A list of relevant references is provided at the end of this report. 

1.2. Key issues 
Several benefits associated with the construction of a southern entrance breakwater have been 
mentioned in a number of previous reports. These benefits vary depending on the stakeholder. The 
main stakeholders are: 

• NSW State Government 
• NSW Department of Industry 
• NSW Office of Environment and Heritage 
• the local community 
• Harrington Community Action Group 
• MidCoast Council (formerly Greater Taree City Council)  

Key local community stakeholder views and issues include the following: 

• The southern breakwater option has been promised by the NSW Government for the past 
110 years but has never been delivered. 

• The economic prosperity of the entire Manning Valley needs to be secured. 
• There is a need for more industry and more tourism—a more useable, permanent entrance 

is considered key to achieving this. 
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• Having two breakwaters at the mouth of the Manning River would provide a more reliable 
and safer entrance, increase property values, and enhance recreational boating, business 
and marina development. Opportunities include construction of a full marina at Harrington 
Waters and expansion of Taree’s important Steber International boat-building business. 

• Recreational fishing would be revitalised and become an important part of the local 
economy, with operations such as fishing, diving and whale watching charters. 

• It is important to reduce risk of flooding and damage to infrastructure and property. 
• There is a need to improve water quality and tidal flushing. 
• A new breakwater would create a new aquatic environment. 

The Department of Industry’s strategic plan includes the following goals relevant to this feasibility 
study: 

• Enable job creation and opportunities for economic growth, which includes increasing the 
contribution from fishing and aquaculture, optimising benefits from land use and maximising 
the productive use of water resources. 

• Create a positive business environment by: 
o improving and maintaining access to and use of  water, aquatic resources and other 

natural resources for both commercial and recreational pursuits 
o mitigating and managing risks from use of land and water, as well as food safety 

risks to community and industry. 
• Drive accountable and responsive communication approaches. 

The local community holds a view that a second breakwater would provide an optimal solution by: 

• reducing sand build-up 
• improving navigation of the river and entrance 
• improving estuary health for oyster farmers and recreational fishermen 
• providing effective discharge of floodwater. 

Any proposed works would need to be in accordance with the NSW Premier’s and state 
government’s priorities. A cost-benefits analysis compliant with the economic appraisal guidelines 
would need to be completed. Amongst other criteria, the guidelines require a comparison of 
multiple options when undertaking a cost-benefit analysis and the service delivery should be clear 
and unambiguous. 

Council’s development strategy for Harrington defines the following goals: 

• encouraging economic investment 
• providing community facilities in an equitable manner 
• providing adequate and appropriate open space 
• providing efficient and environmentally-acceptable transport networks 
• maintaining or enhancing natural environmental qualities. 

The Office of Environment and Heritage is concerned about: 

• the sustainability of the habitat of endangered species present in the Manning Point 
entrance area 

• appropriate management of coastal hazards through council’s Coastal Management 
Program. 

A number of beetle species and several bird species have been identified as being of 
environmental significance in the Harrington inlet area. The nationally endangered little tern, beach 
stone-curlew and black-necked stork are of particular importance. 
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1.3. Scope 
The scope of work for this feasibility study includes: 

• a review of existing documentation and consolidation of information regarding the Manning 
River Entrance with a focus on the proposed southern entrance breakwater option at 
Harrington 

• a review of the feasibility of constructing a southern breakwater at Harrington, including 
expected benefits/limitations with respect to key stakeholder issues, the expected relative 
costs, government business case investment criteria and NSW Premier/Government 
priorities. This review includes a qualitative comparison with the ‘do nothing’ base case and 
other possible options 

• provision of a concise report outlining the key points of the review to assist the NSW 
Government decide on a position regarding the southern breakwater (including any further 
consideration of alternative options) and to aid as a discussion paper for engagement with 
the local community. 

The review considered only the broad-scale technical feasibility of the southern breakwater option 
and the expected impact and/or effectiveness of this option based on existing and available 
information and an understanding of the relevant coastal/estuarine processes acting within the 
region. 

A preliminary cost-benefit analysis or pilot multi-criteria analysis (MCA) was undertaken that 
defined the likely cost and type of benefits expected, including the scale of benefits required to 
justify the project costs. Detailed cost-benefit analysis/MCA/stakeholder engagement was not 
within the scope of this report and should be undertaken as part of any subsequent detailed 
options assessment. 

1.4. Literature review 
Beginning with surveys conducted in the mid-to-late 1800s and the subsequent construction of 
coastal structures, the Manning River has been subject to numerous attempts to control its 
dynamic littoral transport (movement of sediments) and stabilise large-scale erosion—a process 
that continues to this day. The past 35 years have produced wide-ranging studies and publications 
surrounding many facets of the Manning Valley’s coastal and estuarine processes. 

MHL carried out an extensive review of this literature to ascertain the scope of information 
available, the variety of management options proposed, and possible solutions to the 
interconnected issues associated with the Manning River estuary. 

Pertinent literature reviewed includes: 

• Harrington entrance surveys since 1862 
• offshore surveys from 1981 and 2009  
• photographs, both historical and current, including aerial and snapshots  
• beach photogrammetry for dates in 1940, 1965, 1970, 1981, 1986, 1989 and 1993 
• investigation reports and management studies 
• NSW Coastal Panel minutes and Greater Taree City Council management schemes 
• local reports and newspaper articles. 

Many solutions have been proposed at different times to manage the extensive and unpredictable 
shoaling of the Harrington entrance to the Manning River, based on varying hypotheses as to the 
dominant drivers. The implementation of a southern breakwater to fully train the Harrington inlet is 
by far the most persistent management option proposed, having initially been proposed in an 1885 
report by Sir John Coode. 
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The following summary of key reference material aims to review the coastal processes at the 
Harrington inlet in order to provide a valid feasibility assessment of a southern training wall and 
other possible works to improve ocean passage at the Manning River entrance at Harrington.  

 

Old Bar Coastal Erosion Study (Draft—August 1982), Sinclair Knight and Partners 
(SKP) 
The data presented in this report is detailed and rich in primary research including sediment 
samples, photogrammetric data, inlet conditions, dredging work and other anthropogenic factors at 
Harrington entrance inlet. 

The report estimated that up to two metres per year of sediment eroded from Mitchell’s Island 
coastline between 1940 and 1983 and that a net northerly sediment transport occurs along 
Manning Point Beach. It is postulated that when Farquhar inlet is open, it disrupts natural 
longshore littoral transport causing down-drift erosion on Mitchell’s Island. The beach north of the 
Harrington inlet is either not eroding or is accreting at the same rate or faster than landward wind-
related losses are depleting. 

It is not mentioned that longshore action is limited to this region by the existing northern Harrington 
breakwater and that the majority of marine sediment would accrete at that location due to scouring 
of the marine delta by the Manning River during storm events.  

 

Manning River Entrance Study—Background & Issues of Concern (1987), PWD 
The study aimed to gather background information about the two Manning River entrances to 
determine issues of concern that would need to be addressed if a full process study was to be 
undertaken.  

The major issues of concern that were identified at the river entrance at Harrington are given in the 
report as: 

• the heavy shoaling and treacherous entrance conditions that exist at the permanent 
entrance at Harrington 

• the impact that the entrance at Old Bar has on the entrance at Harrington 
• general concern about the detrimental effect to the local community and business that the 

continued shoaling and erosion problems have had along various reaches of the river and 
its entrances. 

A description of the Harrington entrance based on aerial photography between 1940 and 1983 
highlights a potential interaction between the entrance alignment and large runoff events. The 
entrance channel appears to be located along the northern breakwater following significant rainfall 
runoff events (such as that in 1978). The instability of the entrance increases when the entrance 
migrates south and navigation generally improves when the entrance is along the northern 
breakwater. Following large events the entrance appears to stabilise along the northern breakwater 
for a few years before shoaling recurs. 

 

Manning River Estuary Processes Study (September 1997), Webb, McKeown & 
Associates 

The report provides a comprehensive analysis of estuarine and coastal processes for the Manning 
River and focuses on changes in flow characteristics in the Harrington inlet over time as well as 
considerations of changes in water quality. 
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The fluvial sediment deposition entering the sediment system was found to be relatively minimal 
along the river compared to the sediment transport processes (primarily tide-, wave- and flood-
driven processes) acting at the Harrington entrance and flood tide shoals. 

The Harrington entrance shoals act as both a sediment source and sink over various timescales, 
with wave- and tide-driven process leading to the accumulation of marine sand within the entrance 
shoals, and catchment flood events scouring the shoals and returning the sand offshore and onto 
the surrounding beaches. 

Average gross sediment movement in and out of the tidal inlet at Harrington was estimated at 
300,000 cubic metres per year with the entrance progressively trapping marine sediment until 
catchment runoff flows of sufficient magnitude return sediments to the coast with a net-zero 
sediment balance over periods spanning years to decades if uninterrupted. The 1978 flood 
(characterised by 1% to 2% Annual Exceedance Probability (AEP) was reported to have scoured 
500,000 cubic metres from the Harrington entrance with smaller floods typically scouring 60,000 
cubic metres to 100,000 cubic metres.  

 

Manning River Estuary Management Study—Numerical Modelling Report (March 
2001), WBM 
Extensive 1D/2D modelling was undertaken for this report, including hydrodynamic, 
advection/dispersion, wave propagation and shoreline evolution. 

Harrington inlet was found to account for about 60%–100% of the tidal prism, depending on both 
Manning River entrance conditions. The model was run for a three-month simulation period, which 
MHL does not consider adequate to properly represent the long-term (i.e. inter-decadal timeframe) 
variable evolution and behaviour of the entrance. 

In assessing potential impacts of dredging, the WBM report notes that as long as entrance 
dredging material is placed back on the beach or within the active profile, the net implications for 
littoral transport will be nil. If it is not placed back within the system, however, beach recession will 
likely be exacerbated. The modelling also suggests that over time the extent of erosive influence in 
one area will gradually move along the shore until a new equilibrium shoreline position is reached. 

The report modelled various entrance management scenarios, including entrance dredging, the 
introduction of a southern breakwater and training wall, and unplugging the Harrington back 
channel to allow for increased flows.  

The following conclusions were drawn in the report: 

• Most management options would maintain or slightly improve the flushing time in the 
estuary. This is expected through an increase in the cross-sectional flow area of the 
entrance.  

• The volume of sediment mobilised by normal tide and wave condition and associated rate 
of accretion into the estuary increases for most options. This is due to the increased flow 
through the entrance channel. 

• Proposed options had minimal impact on flood levels. However, MHL notes that the model 
used for the report has not been fully calibrated and no storm surge was included in the 
analysis. 

• The model confirms the understanding that the channel along the northern breakwater 
tends to deepen during large flood events. 

• Shoaling of the area is expected to re-occur over time for all options. It is suggested that a 
southern breakwater will stabilise the entrance for a more significant time before shoaling of 
the entrance starts (about 20 to 50 years based on similar entrances along the NSW 
coastline). However, future maintenance dredging is expected to still be required to 
maintain a safely navigable entrance. 
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A single tidal cycle for a mean spring tidal range was run for each scenario, which MHL notes is 
insufficient to appropriately investigate the effects of various management options on long-term 
littoral transport in the estuary. The large scale movement of marine sands toward sinks or due to 
complex dynamics of the system occur on a decadal timescale and modelling a 24-hour period 
does not provide useful data as to the efficacy of a management solution. 

However, MHL believes that some indication as to the relative amount and, perhaps more 
importantly, sediment transport directions and tendencies can be gained from such modelling and 
the conclusions of the report are likely to hold some validity.  

Finally, the report discusses the feasibility of options including benefits to community and the cost 
of ongoing maintenance. Major works are described as likely to be infeasible from a purely 
economic perspective due to the relatively low number of users of the estuary and small flow-on 
gains.  

 

Manning River Entrance Improvement Project—Economic Scoping Study (April 
2003), Rolyat Services 
This scoping study aims to perform a cost-benefit analysis of three management options at the 
Harrington inlet to the Manning River. The base case is a ‘do nothing’ scenario with potential for 
flood breakout feared at Manning Point due to continued erosion. The other two options are to 
build a southern breakwater and training wall to fully restrict the river flow, and to perform no 
construction and keep the entrance open through regular dredging operations. Both these options 
were found to have a positive net present values (NPV) compared with the ‘do nothing’ scenario. 

However, under the ‘do nothing’ case, there is no data provided as to how the river breakthrough 
probability was calculated and no consideration for the uncertainty of the event when defining the 
future cost. Furthermore, it is MHL’s opinion that the study has a number of significant flaws, with 
the primary one being the association of private gains with public expenditure, which is 
inappropriate for a cost-benefit analysis. 

Similarly, the breakwater cost appears underestimated due to incorrect bulk cost assumptions and 
should not be compared against private house price rises attributable to the construction of the 
breakwater. 

There is also no mention of how the five-year dredging cycle proposed was reached. There seems 
to be no technical consideration for ongoing dredging or the associated potential issues it may 
bring such as impacts on known coastal erosion issues and associated breaching risk at Manning 
Point. 

The stated public benefits to the two active options include added tourism and recreational utility to 
the area. However, these are vastly outweighed by the assumed private benefits—20% compared 
to 80%. The conclusion of the report stating that the southern entrance breakwater option is 
economically viable is considered by MHL to be unjustified on the basis of the evidence presented, 
primarily due to the relatively minor public benefits identified in comparison to the significant cost of 
constructing the southern breakwater. 

 

Manning River Entrance at Harrington—Review of Economic Scoping Study for 
Southern Breakwall (2003), DIPNR 
This memorandum is subsequent to the economic scoping study by Roylat Services described 
above. It again outlines all of the issues with the economic scoping study highlighted by MHL in the 
discussion above, as well as many others relating to incorrect or unsubstantiated assumptions, 
omissions, and problematic causal linkages.  
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The memorandum notes that a number of issues were not developed in the value management 
scoping study and that the spending on the proposed breakwater was not compared to other 
priorities in the region. It finds that the study’s conclusion was based on the fact that private 
benefits outweigh public expenses and notes that the economic scoping study was not undertaken 
in accordance with the NSW Government Economic Appraisal Guidelines. 

Further noted are the following: 

• In regards to the ‘do nothing’ option, additional fuel cost and Stebercraft launching costs 
appear overestimated. 

• Design of the breakwater would require additional investigations to determine the impact on 
flood behaviour.  

• Potential adverse environmental, coastal erosion and flooding impacts of a southern 
breakwater would require further investigation.  

• The southern breakwater option is currently unlikely to proceed without a funding option. 

 

Manning River Estuary Management Study (March 2009), WorleyParsons 
The study is a broad effort to determine the management measures that could be adopted to 
address the various human impacts on the Manning estuary identified in previous literature. Some 
of the most important issues presented in the study include ocean entrance condition, riverbank 
erosion and development controls. These were based on an amalgamation of community 
consultation and issues identified in previous studies.  

The study acknowledges that ‘major works’ would be required to improve entrance navigability and 
flushing times and that any of the previously proposed options would also require ongoing 
maintenance operations to remain viable. In addition, The study highlights that there would need to 
be ‘additional justification on environmental grounds’ if any works are to be planned. It also 
highlighted a lack of stakeholder consultation showing that many stakeholders are not aware of the 
magnitude of the cost of capital and ongoing works required to undertake construction of a 
southern breakwater. 

 

Greater Taree Coastline Management Study Black Head to Crowdy Head (2010), 
WorleyParsons 
This report provides a summary of the coastal processes at Manning Point Beach and Harrington 
Beach. It suggests that beach accretion/erosion is largely dependent on the open/close status of 
both Farquhar Inlet and the Harrington inlet. The suggestion is made that when Farquhar inlet is 
open, the southern end of Manning Point Beach is stabilised while the northern end is eroding. 
When the beach is stable, there is a low rate of longshore sediment transport. Otherwise, the 
entrance acts as a sink for the sediments with a northerly net littoral transport process being 
described for Manning Point Beach. 

A storm demand value of 220 cubic metres per metre and a recession rate at Manning Point Beach 
of about 1.8 metres per year at the southern end of the beach and about 1.4 metres per year at the 
northern end, transitioning to zero at either inlet, was reported. The recession rate at Harrington 
Beach is given as nil along the southern half of the beach and about 0.6 metres per year at the 
northern end, transitioning to zero at Crowdy Head.  

The report recommended a planned retreat option for managing erosion due to increased risk to 
the settlements associated with sea level rise. 

 



Manning River southern breakwater feasibility study 

NSW Department of Industry | DOC18/203172 | 8 

Manning River Maintenance Dredging Strategy (August 2010, addended May 2015), 
GTCC 
This dredging strategy for the Manning estuary provides quantities, location, priorities and 
frequency of dredging activities along the river. The inlets of the river are mentioned as the only 
sites to be regularly dredged. The location of spoil depositing is currently defined on a per site 
basis. The strategy recommends depositing the dredged spoil into the coastal system to not 
exacerbate the impacts of long-term beach recession. 
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2. Feasibility of a southern entrance 
breakwater on the Manning River 

2.1. History of the position of the Harrington entrance  
A brief summary of the history of the variable position of the Harrington entrance is given in the 
Manning River Estuary Management Plan and is reproduced below. 

1862:  Entrance constricted with numerous sandbanks along reach of survey—difficult to 
navigate 

1879:  Channel split into two channels with one channel along northern embankment 

1888:  Construction of training walls commenced. South sand spit has increased in size and 
grows towards north training wall which constricts the entrance—difficult to navigate 

1895:  Entrance is open and navigable 
1904–15:  Entrance channel adjacent to northern training wall and navigable 

1919:  Sand built up against northern training wall; channel relocated 1.2 kilometres to south; 
construction of spur walls commenced 

1927:  Shoaling against northern training wall substantially increased; spur walls constructed 

1933:  Entrance channel moving toward northern training wall 

1965–70:  Entrance channel relocates southward similar to 1927 position; large sand shoal 
against northern training wall 

1978:  Entrance channel closer to northern training wall; reduced shoaling 

1980–90:  Entrance channel adjacent to northern training wall 

1990–2009:  Intermittent shoaling of the entrance and progressive increase in shoal extent in 
response to reduced frequency of catchment flooding and cessation of dredging in 
2003 

The two factors having the most influence over the position of the Harrington entrance channel are 
the frequency of catchment flood events scouring the entrance channel (for example the 1%–2% 
AEP event in 1978 being associated with a channel closer to the northern training wall and 
reduced shoaling) and historic dredging activities (undertaken periodically from 1889 to 1982 and 
more recently in 2002) within the entrance area.  

2.2. Coastal processes 
2.2.1. Existing coastal processes 

To understand the coastal processes at Harrington entrance, it is important to understand the 
overall processes of the entire coastal sediment compartment between Black Head and Crowdy 
Head (Figure 1). 

Figure 2 shows the variable conditions at the Harrington entrance, with significant quantities of 
marine sands evident. In general, the system is highly complex with multiple interacting processes 
influencing the conditions at the estuary entrances and within the coastal sediment compartment. 

A quantitative coastal processes model of the Manning Valley Coastal Sediment Compartment has 
been developed (Figure 3) as described below based on a review of the available literature. 
Appendix A: Coastal processes provides further details. 
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2.2.2. Existing coastal processes model 
The following coastal processes model can be used to describe the coastal processes acting within 
the Manning Valley coastal sediment compartment, from the southern sediment transport terminus 
at Black Head (Hallidays point) to the northern terminus at Crowdy Head. 

For the focus of the present review of the Manning River entrance at Harrington, and for improved 
clarity, the model described will primarily focus on the area from Saltwater Point to Crowdy Head, 
noting that the primary interconnection with areas to the north and south is that of low and 
infrequent northbound headland bypassing (0–20,000 cubic metres per year) into the study area at 
Saltwater Point from Diamond Beach, with negligible headland bypassing from the Foster/Tuncurry 
coastal sediment compartment around Black Head at Hallidays Point. 

The coastal processes model described below includes likely ranges of sediment transport 
volumes based on the variety of sources reviewed (see Section 7). 

Expected sediment transport rates and duration over which the process continues to act or has an 
influence include the following: 

• onshore transport of inner-shelf sands—negligible volume—acting over millennia. It is 
noteworthy that adjacent areas of the coast have been reported to be transporting inner-shelf 
Holocene sands at rates of up to 200,000 cubic metres per year (Roy, 1997). 

The open coast beaches of NSW have been formed largely by waves transporting inner-shelf 
sediments onshore over thousands of years during periods of sea level rise and sea level 
standstill, and from nearshore coastal processes (further described below) transporting 
sediments towards alignments that are in dynamic equilibrium with the incident conditions and 
geological controls such as headlands. 

The key geomorphological processes of interest to contemporary coastal management in NSW 
include the presence or otherwise of inner-shelf sediments and any significant alongshore 
connectivity to adjacent littoral systems.  

With reference to Roy et al. (1997) and over the preceding period of 7,000 years when sea 
levels have been relatively stable, the amount of sand historically transported to the north 
around Black Head (Hallidays Point, Figure 1) from the Foster/Tuncurry (Cape Hawke to Black 
Head) coastal sediment compartment to the south of Old Bar is negligible and insignificant in 
comparison to the sediment available within the Foster/Tuncurry coastal sediment 
compartment, where there is a large inner-shelf sand body.  

The inner-shelf Holocene sands of the Manning Valley coastal sediment compartment (Black 
Head to Crowdy Head) have already been largely transported onshore to form the existing 
foredune barrier with no evident inner-shelf sand body or alongshore sediment sources to make 
up for any deficits in the nearshore coastal sediment budget that may arise. The result is a 
littoral system with a long-term shoreline position that is highly dependent on the local coastal 
processes and is very sensitive to any changes to the sediment budget 

• bypassing of Saltwater Point—order of 0 up to 20,000 cubic metres per year input—typically 
inter-decadal timescales 

• bypassing of Crowdy Head—order of 15,000 to 50,000 cubic metres per year output, 
potentially higher during a major event—typically inter-decadal timescales. Adopted upper limit 
value during major coastal storms based on anecdotal evidence from sand bypassing at similar 
NSW east coast headlands. Lower/average rate based on measured rates of sediment 
accumulation in Crowdy Harbour and Boat Ramp 

• fluvial sediment input and river bank erosion—order of 30,000 cubic metres per year input—
typically inter-annual/inter-decadal timescales. Rate based on river bed level surveys, 
catchment modelling, sediment grain size analysis and observations. Average rate only is given, 
although it would be expected that the majority of this supply would occur during flood events 
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with little to no supply during dry periods 

• fluvial deposition—order of 20,000 cubic metres per year output—typically inter-annual/inter-
decadal timescales. Based on an average estuary infilling rate of around 1 mm/year from long-
term surveys indicating that the level of permanent sediment deposition in the main river 
channel has been very small (PWD, 1990) 

 Fluvial sediment input and river bank erosion minus fluvial deposition equates to a net 
catchment/fluvial input of about 10,000 cubic metres per year on average. 

• cross-shore gross transport (storm cut): 
o Manning Point Beach—600,000 to 2,600,000 cubic metres—inter-annual/inter-decadal 

o Harrington Beach—275,000 to 1,200,000 cubic metres—inter-annual/inter-decadal 

 Volume ranges given above are based on a storm demand range from 50–220 cubic 
metres per metre as reported by WorleyParsons (2013) and the length of each beach 
compartment. 

o long-term net loss of sediment offshore has been suggested in a number of sources, 
however evidence and quantification of rates of loss are not readily available nor sufficient 
to draw conclusions—inter-annual/inter-decadal 

• Longshore sediment transport: 
o gross northerly—order of 60,000 to 250,000 cubic metres per year—inter-annual/inter-

decadal 

o gross southerly—order of 50,000 to 100,000 cubic metres per year—inter-annual/inter-
decadal 

o net northerly transport—10,000 to 150,000 cubic metres per year—inter-annual/inter-
decadal 

 Gross rates based on similar NSW open coast locations with values estimated to 
achieve reported net northerly transport rates.  

• Harrington entrance area aeolian transport—order of 1,000 to 2,000 cubic metres per year 
inland—inter-annual. Values based on surveyed sand accumulation rates in Harrington Lagoon. 
Higher rates of aeolian sand transport to the south have been quoted in some references based 
on comparison of aerial photographs, although these are more likely to have been influenced by 
other processes and likely remained within the active littoral system in any case. The 
rates/volumes of aeolian transport are considered to be relatively insignificant compared to 
other processes at the coastal sediment compartment level. However, aeolian transport may be 
significant locally at Harrington entrance with sand from the unvegetated sand spit blown into 
the estuary and contributing to the creation of shoals 

• Farquhar inlet flood tide delta—order of 200,000 to 300,000 cubic metres—typically operating 
on inter-annual/inter-decadal timescales. Sand supply rates to the coast range from 
60,000 cubic metres scoured during small floods (50% AEP) up to more than 500,000 cubic 
metres (1978 flood; 1%–2% AEP). 300,000 cubic metres is considered representative of the 
long-term average annual sediment resupply rate; representative of quantities flowing into and 
out of the estuary 

• Harrington entrance flood tide delta—order of 300,000 to 500,000 cubic metres per year—
typically operating on inter-annual/inter-decadal timescales. Transport ranges from 
100,000 cubic metres scoured during small floods (50% AEP) up to more than 800,000 cubic 
metres (1978 flood; 1%–2% AEP). The value of 300,000 cubic metres has been adopted as the 
long-term average annual sediment resupply rate; representative of quantities flowing into and 
out of the estuary. Interruptions to deltas by dredging or other extraction activities will create net 
sediment sinks. The adopted average resupply value may be significantly overestimated during 
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extended dry periods when the natural entrance normally closes, or underestimated during 
extended wet periods when the entire flood tide delta may be returned to the coast 

• anthropogenic influences including: 
o Saltwater Beach dune removal—possible order of 20,000 to 40,000 cubic metres—

impacts expected to have already occurred over decadal period. The road behind the 
foredune was upgraded between 1965 and 1970, removing a large section of the back of 
the primary foredune (SKP, 1982) 

o Badgers Beach dune levelling—possible order of 30,000 to 120,000 cubic metres—
impacts expected to have already occurred over decadal period. Construction of power 
lines and roads associated with levelling and removing vegetation from dunes (estimated 
20,000 cubic metres aeolian losses) (SKP, 1982) 

o Old Bar Beach near Racecourse Creek dune construction—possible order of 60,000 
to 80,000 cubic metres—impacts expected to have already occurred over decadal period. 
Racecourse Creek erosion and loss of the vegetated dune due to estate and road 
development as well as hind-dune levelling (1940-1965) (SKP, 1982) 

o Old Bar near caravan park foredune losses—possible order of 30,000 to 76,000 cubic 
metres—impacts expected to have already occurred over decadal period. Effect of vehicle 
tracks and caravan park (originally constructed circa 1962) from 1962–79 (SKP, 1982) 

o sand mining at Farquhar Park foredune, Old Bar and Manning Point—volumes 
difficult to quantify but could be of the order of 10,000 to 100,000 cubic metres—impacts 
expected to have occurred over past decades and may continue over centurial period. 
Sand mining was carried out at various locations in the 1970s and early 1980s (Stone, 
1997 SKP, 1982) 

o Harrington entrance dredging: 
 1889–1982: up to 4.6 million cubic metres—potential inter-annual/inter-decadal 

influences over nearly 100 years. Typical rate of extraction of around 50,000 cubic 
metres per year, with a maximum on any one year of 250,000 cubic metres per year 
(1903–04). It is unclear how much of this dredging volume represents a loss to the 
system and coastal sediment compartment. Dredging was substantially reduced 
from about 1950. The dredge spoil is reported to have been placed mostly on river 
banks at Blackfords Bay (upstream of Dumaresq Island), over the breakwater to the 
north or carted away (Stone, 1997 et.al.), and hence a proportion of the dredge 
volumes are representing a sediment loss to the system 

 2002: 1.15 million cubic metres—inter-annual/inter-decadal influences expected. 
Initial dredging for Harrington Waters Estate land reclamation. The dredge area was 
well within the active flood tide delta with sediment taken from -0.5 metres depth 
down to a depth of -4.6 metres referenced to the Australian Height Datum (AHD). It 
is estimated it would have taken more than 10 years to recover the delta marine 
sands by successive flood tides with sand transported from the adjacent open ocean 
beaches, primarily depleting the beaches between the Farquhar Inlet and Manning 
Point, with more widespread impacts expected across the coastal sediment 
compartment in the longer term 

 2002–03: 1.4 million cubic metres—potential inter-decadal influences. Follow-up 
dredging for Harington Waters Estate land reclamation. The main dredge area was 
approximately one kilometre upstream of the normal flood tide delta with an average 
dredge depth of 2.94 metres, taking the estuary bed level from -4.7 to -7.6 metres 
AHD. While this area was upstream of the normal flood tide delta, this major 
dredging activity had the potential to still create a long-term littoral sediment sink 
(over decades) as evidenced by sediment cores showing marine sediment at the 
borrow area and earlier work by others (see Section 7 and Appendix A: Coastal 
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processes) showing marine sediments extending several kilometres upstream of the 
normal/present flood tide deltas. The development environmental impact statement 
(EIS) claim that ‘this extraction is not expected to create any significant additional 
littoral sediment sink’ is considered by MHL to be incorrect, with significant recovery 
of the dredge areas evident from hydrographic survey and aerial photography 
indicating infill rates far in excess of those predicted in the EIS. The review of infill 
rates suggested the infill was as a result of fluvial sediment deposition (Umwelt, 
2015). This suggestion however was not demonstrated and would be unfounded 
based on earlier studies, with the more likely sediment source considered by MHL to 
be local redistribution of channel sediments and/or littoral sources 

o Farquhar inlet flood tide delta and channel dredging—ongoing inter-annual/inter-
decadal influence expected. About 150,000 cubic metres dredged at an average rate of 
30,000 cubic metres per year since 2009–10 (WorleyParsons, 2010a). Dredge spoil is 
placed on artificial islands and is effectively removed from the active littoral zone.  

2.2.3. Summary of key physical processes 
The key physical processes understood to have the most significant influence on the Manning 
River entrance at Harrington include entrance dynamics, longshore sediment transport and fluvial 
action during large storm events. 

The complex dynamics of the entrance has a significant impact on its stability. When the entrance 
opening is wide, the tidal flow velocity drops and the rate of shoaling increases. The existing 
northern breakwater is intercepting much of the northerly alongshore sediment transport. Following 
a natural scouring event or major entrance dredging, the northern breakwater acts to throttle the 
entrance as tidal velocities are sufficient to maintain the entrance channel. As the incoming flood 
tide delta progrades towards the entrance, it eventually welds onto the northern breakwater, driving 
the channel towards the south and away from the breakwater, unless a scouring event occurs in 
the intervening time. The entrance is generally realigned along the northern breakwater following 
major runoff events and remains in this position for a few years until sediments accrete sufficiently 
to recreate shoaling of the entrance. 

Cross-shore sediment transport can further disrupt the river entrance stability at Harrington 
following storms that can transport sand within the entrance. Aeolian transport also somewhat 
contributes to the shoaling of the entrance, with the sand present on the bare dunes of the sand 
spit being blown out into the entrance and the estuary. 

Anthropogenic influences such as dredging can have a significant influence on the entrance 
alignment depending on their scale and location. Headland bypassing and fluvial input in normal 
conditions is likely to have minimal influence on the entrance stability.  

2.3. Southern breakwater option description 
The proposed southern entrance breakwater option was originally designed by Sir John Coode in 
1889. The alignment of the breakwater is presented in Figure 4. This option consists of the 
construction of a second breakwater along the southern end of Harrington Inlet to further stabilise 
the entrance by reducing the rate of sediment influx during the incoming flood tide. The 
construction started in the early 1900s but it was never completed due to lack of funding.  

This option is expected by the local community to enhance entrance stability and navigability, 
improve tidal flushing in the estuary and provide overall benefits to the community using the 
estuary. The actual efficacy of a southern breakwater, however, has not been previously evaluated 
in terms of contemporary expected benefits and costs (the subject of this report). 
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2.3.1. Impacts of southern breakwater on coastal processes 
The construction of the southern entrance breakwater would generate significant changes to the 
existing coastal processes, some of which may not be well anticipated or understood due to the 
complex interactions between multiple acting processes. The processes that are likely to be 
influenced by the construction of a southern breakwater are described below. 

Net fluvial inputs 
The construction of the breakwater would constrict the inlet width and generate larger tidal flow 
velocities through the entrance. This would have the potential to deepen the entrance channel in 
some areas, with associated potential improvements to navigability and reduced shoaling of the 
entrance. Increased velocities within the entrance channel would likely result in fluvial sediment 
inputs being deposited further offshore than present. The hydraulic efficiency of the entrance 
channel would likely be increased (as has occur at other trained NSW estuaries) resulting in an 
increased tidal prism. 

This has the potential to trigger the entrance to behave in a scouring mode (compared with the 
present shoaling mode) and may lead to bank erosion upstream, expansion of the flood tide shoals 
further upstream and potential influences on flood behaviour. 

Other than the likely transport of fluvial sediments further offshore (and hence increased likelihood 
of being less active in the Manning Valley coastal sediment compartment) the southern breakwater 
is unlikely to have other influences on fluvial inputs. 

Entrance dynamics 
The southern breakwater would likely enhance the stability of the currently highly dynamic 
entrance at Harrington in terms of fixing the entrance location. As noted above, the constricted 
entrance would likely maintain a higher tidal flow velocity and hence potentially maintain a higher 
scour rate within the entrance channel. Due to the constriction of the entrance channel, catchment 
flood events would be expected to have an increased capacity to drive sediments offshore further 
scouring the channel area. 

The principal effect on the present entrance dynamics would be to limit the southern migration of 
the entrance channel as the flood tide delta progrades following a scouring event (Section 2.2.3). 
Given this limit of the southern channel migration, and restricted channel planform attributable to 
the dually trained entrance, sustained minimum tidal velocities are expected to maintain a deeper-
than-present entrance channel. 

Following initial construction of a southern breakwater, sand would be expected to accumulate on 
the southern side of the wall reducing sediment inflows and further improving entrance depth (the 
groyne effect). However, once saturated, bypassing of the breakwater would be expected to occur 
with sand transported into the entrance. 

In conjunction with the above postulated effect, reduced sediment supply to Harrington Beach 
would likely result in either erosion or at least reduced rates of accretion. Shoals at the seaward 
end of the entrance channel would be expected to develop (as at other NSW trained entrances), 
which would still likely pose a navigation hazard, particularly on ebb tides where the wave 
steepness across the shoals is greatest. 

Longshore littoral sediment transport 
Net northerly longshore littoral sediment transport was partially interrupted by the construction of 
the northern entrance breakwater acting as a groyne. As sediments accumulated along the 
southern side of the breakwater (i.e. within the entrance), bypassing recommenced due to 
saturation of the shoals against the breakwater. 

The construction of a southern entrance breakwater would act as an additional groyne and 
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sediment transport would again be interrupted to south of the entrance, initially reducing the 
volume of sediment accumulating within the Harrington entrance until build-up and bypassing of 
the new structure again began to occur. 

If net rates of transport, as indicated by previous studies are ongoing, bypassing would most likely 
recur on an inter-decadal timescale once the accumulation of sand reaches the seaward end of the 
breakwater. This may be expected to occur within 20 to 50 years based on observation of other 
twin breakwater entrance behaviour along the NSW coastline, although actually timescales will be 
influenced by factors including the breakwater length, orientation and the sediment budget of the 
coastal sediment compartment. 

On the recommencement of breakwater bypassing, shoaling issues within the entrance may recur 
and regular maintenance dredging may be required to some extent, although should the entrance 
become self-scouring, less maintenance dredging would be required to provide a navigable 
entrance than under the present entrance configuration. 

The construction of a southern breakwater may also result in the beach to the south of the 
breakwater realigning to some degree to meet the new structure. 

2.4. Practicality 
The construction of a southern breakwater at Harrington is considered by MHL to be technically 
feasible. Potential positives may include reduced shoaling of the entrance, improved entrance 
stability (however with the material risk of initiating an unstable entrance scouring mode), potential 
navigability improvements, and increased tidal prism/flushing time. Possible riverbank erosion 
could result from such an option and further investigation of the impact of the option on flood 
behaviour among other factors would be required should this option be deemed worthy of further 
consideration. 

The construction of the northern breakwater utilised rock excavated from Crowdy Headland with a 
rail connection to Harrington. The major stumbling block for the original southern breakwater 
construction plan was transporting this rock across the river entrance. Securing suitable rock on 
the southern shore was problematic as no suitable source was available. This situation remains 
largely unchanged. While technically it would be possible to address such rock sources, it would be 
expected to add significant transport costs via road or barge and/or via a temporary bridge to any 
proposed construction works. 

The technical aspect is only a single component of the determination of the feasibility of such major 
works. Other significant components required to be taken into consideration include 
constructability, environmental considerations as well as cost and financial aspects as described 
further in this report. 

2.5. Constructability 
Securing suitable rock from current hard-rock quarries and transporting it by the road network is 
not a good solution because of the potential damage to existing road infrastructure and the 
relatively long haul. 

Alternatively the rocks could be transported across the river by barge and/or a temporary bridge. A 
combination of road transport and river barge may be a suitable way to transport large rock to 
Manning Point and the southern wall construction site. However, this would generate safety issues 
with risk of damage to water plant given the existing highly hazardous entrance conditions. 

Material transport to the site will generate high costs, as discussed in Section 2.6.  

The required length of a southern breakwater is estimated to be approximately 3,350 metres if 
following the alignment given in Figure 5. This alignment is loosely based on the original 1889 
alignment. Should the construction of a southern breakwater be considered further, contemporary 
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coastal engineering design would be required to ascertain the most appropriate layout and 
alignment of a proposed new structure. The 1889 alignment is likely based on past observations of 
the entrance behaviour during flood events and for the purposes of this feasibility study has been 
considered as appropriate for estimating the order of magnitude of the works that would be 
required to construct a southern breakwater. Details such as the preferred width of the entrance, 
seaward projection of the structure and preferable channel depth have not been considered as part 
of this feasibility study. 

Approximately one third of the estimated breakwater length (upstream end) could likely be 
constructed as a training wall, with the remaining length (downstream end) needing to be 
constructed as a breakwater requiring a wider cross-section and larger rock armour. The 
breakwater primary armour layers would be expected to be constructed using basaltic rock or 
concrete armour units and the construction would require taking into consideration present and 
future projected sea levels. 

2.6. Cost and financial aspects 
2.6.1. Capital costs 

The costs associated with the construction of the 3,350 metres of rock protection for the southern 
entrance breakwater were estimated at about $50 million by the Economic Scoping Study (Rolyat 
Services, 2003). However, the estimate assumed a reduced cross-section of the breakwater as 
well as a shorter rock protection length. Furthermore, the height of the structure did not take into 
account requirements to manage the impacts of sea level rise. As a result, the $50 million estimate 
is considered by MHL to be a significant underestimation of the likely true cost of construction. 

Further flaws in the study’s analysis include the use of a specific gravity of armour rock of 
1.5 tonnes/m3, which is very low (unsuitable) for a coastal protection structure, effectively reducing 
the tonnage of armour rock required in the study’s cost estimate. For comparison, concrete used 
for coastal protection works has a specific gravity of 2.1 tonnes/m3 and basaltic rock is typically 
around 2.6–2.7 tonnes/m3.  

Simplified typical cross-sections for the breakwater and training wall are presented in Figure 6.  

The calculated volumes of material required for the construction of the southern breakwater based 
on these simplified sections are presented in Table 1 and Table 2. 
Table 1 Material volume required for the southern breakwater construction 

Breakwater item Value 

Breakwater Slope 1:1.5 

Breakwater Top Width 5 m 

Breakwater Height 10 m 

Breakwater Length 2,350 m 

Breakwater Cross Section Area 200 m2 

Breakwater Volume 470,000 m3 
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Table 2 Material volume required for the southern training wall construction 

Training wall item Value 

Training Wall Slope 1:1 

Training Wall Top Width 5 m 

Training Wall Height 8 m 

Training Wall Length 1,000 m 

Training Wall Cross Section Area 104 m2 

Training Wall Volume 104,000 m3 

Assuming the core material and secondary armour form about 70% of the total volume, while the 
primary armour forms about 30% of the total volume, a cost can be estimated as given in Table 3.  

The material and construction rates used are based on the maintenance cost of the 2013–14 
Harrington northern breakwater repair works. While the supply and delivery cost are considered to 
be reasonably accurate for present estimates, it is likely that the rock placement and construction 
cost would be increased from the maintenance rate due to the lack of access to the southern 
breakwater and the potential need to use barges and/or a temporary bridge to transport materials 
across the river. The placement and construction rates were therefore increased by 20% to provide 
some contingency in the estimated cost. 

The total estimated capital cost for the breakwater based on the assumed rates in Table 3 is 
approximately $120 million. This estimate provides an order of magnitude of the potential 
constructions costs and is sensitive to a number of factors, particularly assumed cost rates. 

As an example, if the rock placement and construction rate were increased from $30 per ton to $50 
per ton (which is well within the realms of possibility), this would result in an increase in the total 
cost to around $150 million.  

These preliminary cost estimates should be treated with caution and if further investigation of the 
feasibility of a southern breakwater is undertaken, more detailed cost estimates would need to be 
developed. 

Further to the capital cost, sediment is likely to gradually accumulate along the southern entrance 
breakwater (over years to decades) to the point where bypassing of the breakwater will begin to 
occur. This would be expected to result in some need for future maintenance dredging costs in 
addition to the capital cost of breakwater construction. Maintenance costs to repair damage to the 
breakwater as a result of major storm events would also likely be required over time to maintain the 
serviceability and integrity of the structure.  
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Table 3 Cost estimate for the southern breakwater construction 

Item  Core and 
Secondary 
Armour Rock 

Primary 
Armour Rock 

Entire 
Breakwater 

Volume of material 401,800 m3 172,200 m3 574,000 m3 

Assumed density 2.1 2.7 N/A 

Estimated tonnage 843,780 t 464,940 t 1,308,720 t 

Supply and delivery rate 60 $/ton 50 $/ton N/A 

Supply and delivery cost $50,626,800 $23,247,000 $73,873,800 

10% discount on delivery over 1 million tons $5,062,680 $2,324,700 $7,387,380 

Discounted supply and delivery cost $45,564,120 $20,922,300 &66,486,420 

Rock placement and construction rate 30 $/ton 30 $/ton 30 $/ton 

Rock placement and construction cost $25,313,400 $13,948,200 $39,261,600 

Total estimated construction cost $70,877,520 $34,870,500 $105,748,020 

Project management (assumed 10% of 
construction cost) 

not applicable not applicable $10,574,802 

Total capital cost not applicable not applicable $116,322,822 

2.6.2. Financial benefits 
The previous economic scoping study carried out by the former NSW Department of Infrastructure, 
Planning and Natural Resources (DIPNR) mentioned numerous financial benefits. Several benefits 
mentioned in the study cannot be considered as causal as highlighted by DIPNR report and should 
not have been included in the cost-benefit analysis. These benefits are: 

• stimulation of marine development on the estuary 
• increases in private property values 
• promotion of local boat industry 
• increased marina berth construction and operation 
• growth in tourism. 

Other benefits listed, such as avoidance of flood break protection damage or reduced fuel 
consumption, are considered to have been previously overestimated.  

Table 4 presents the list of benefits incremental to the ‘do nothing’ option described in the 
economic scoping study adjusted to take into consideration the comments provided by DIPNR. The 
value of benefits has been significantly reduced (now approximately $13 million) and is now only a 
small fraction of both the original expected cost of the southern breakwater construction ($50 
million) and the updated cost presented in this study (of the order of $120 million). 
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2.6.3. Financial aspect summary 
The capital cost of the project is significantly larger than previously reported and a large proportion 
of the previously perceived financial benefits generated by the construction of a southern entrance 
breakwater cannot be linked to the breakwater construction. This invalidates the previously 
purported financial justification of the construction of a southern entrance breakwater at Harrington. 
The option is not expected to provide a net-positive value for the area as previously reported.  

Furthermore, such major cost expenditures would have to be compared with other potential 
projects in the region that may be more cost-effective and/or beneficial. It is considered unlikely 
that a project to build a southern breakwater would obtain funding based on the net negative cost 
benefits and overall non-compliance of the project with the NSW Economic Appraisal Guidelines 
(see Section 5).  

2.7. Environmental aspects 
Environmental impacts of a southern entrance breakwater have not been adequately addressed in 
most reviewed documents. Some potential positive environmental aspects have been highlighted 
by the various studies such as: 

• improved tidal flushing—numerical modelling indicated slight improvements in tidal flushing 
• a constantly open entrance generating new conditions that could potentially create new 

aquatic habitats for larger fish species 
• accumulated sand along the southern end of the proposed southern entrance breakwater 

potentially generating new habitat for endangered bird species. 

However, the following impacts could also be linked to the construction of the southern entrance 
breakwater:  

• Impacts of the breakwater (particularly during construction) on highly sensitive habitat of 
endangered species such as the Little Tern and other endangered species are 
undocumented. Any potential additional habitat benefits are also uncertain as Little Terns 
are understood to have a preference for intertidal habitats and any increase in habitat area 
is likely to be subaerial rather than intertidal. 

• Constriction of the Harrington entrance would generate larger flow velocities within the 
channel. This would change the hydrodynamics of the area and increase scour of the 
entrance channel. More sediment would likely be mobilised and propagate further upstream 
in the estuary and offshore. 

• Numerical modelling indicated that the southern breakwater would not generate significant 
increases in flood levels. However, the model included numerous limitations such as the 
lack of increased tailwater levels in the flood modelling. Additionally, the numerical model 
was uncalibrated and has since been shown to have grossly underestimated sediment infill 
rates following dredging works and hence results should be viewed with caution. 

• Further investigations of the southern breakwater configuration would have to be 
undertaken as part of the detailed design should this option be deemed worthy of further 
investigation. Any models used to estimate impacts of a new breakwater need to be 
calibrated and validated against observed/measured estuary behaviour prior to applying the 
model as a predictive tool to investigate potential future impacts. Notwithstanding the 
above, due to the complex nature of the system it is questionable that modelling or other 
investigative methods can provide accurate predictions or anticipate all potential outcomes 
of a project of this nature. Extensive monitoring of impacts following any works would be 
required to aid in identifying and managing any potential unintended consequences. 
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• Increased depth within the entrance would likely create a new, larger flood tide delta further 
upstream and a larger offshore entrance bar. The new regime would likely have little 
resemblance to the existing entrance conditions, presenting new challenges and requiring a 
new management regime to be worked out over time based on observation/monitoring of 
the channel evolution. 

• Increased frequentation of the estuary, including potentially increased boat-sourced 
pollution, may result in pressure on the riverbank aquatic and terrestrial habitat. 

Further detailed study would be required if this option were to be further developed including the 
development of an EIS for the configuration selected along with detailed design works. 

2.8. Comparison with ‘do nothing’ base case 
Some of the negative ‘do nothing’ consequences include increased sedimentation within the 
entrance, loss of access for recreational fishing and boating, negative economic tourism impacts, 
and ongoing risk of injury and potential loss of life within the existing entrance. The town of 
Manning Point also remains at risk of being impacted by the southern migration of the presently 
unstable entrance with the potential of the Manning River to breach the foredune near Manning 
Point during a major flood and coastal storm event.  

The southern breakwater would likely provide improved access and navigability of the entrance 
channel. The entrance would likely be more stable and maintain a fixed entrance location, aiding in 
the prevention of a breach of the dunes near Manning Point. Risk of injury while navigating the 
entrance may be reduced. However, navigation risk would still remain at the entrance bar as at 
other NSW estuary entrances. 

The construction of a breakwater is expected to slightly improve tidal flushing, however the primary 
driver of water quality in estuaries is from land use activities within the catchment area. Longshore 
sediment transport would likely be interrupted to some extent by the presence of the southern 
breakwater, which will act as a groyne.  

However, the dual training wall will eventually accumulate enough sediment at its southern extent 
that shoaling will occur inside the entrance as well as around it, as highlighted in the numerical 
modelling report (WBM, 2001). Future maintenance dredging would be expected to be required. 
The volume of dredging would likely be less than the current amount required to provide the same 
navigability of the entrance and could be undertaken in more protected entrance conditions within 
the breakwaters.  

The economic scoping study completed in 2003 compared the costs and benefits of the southern 
entrance breakwater option to the ‘do nothing’ option and indicated that the breakwater option had 
a positive net benefit. DIPNR provided further comments about the economic scoping study as 
described in Section1.4, highlighting a number of limitations in the 2003 study. Table 4 shows the 
reviewed benefits as adjusted by MHL, including the DIPNR comments. 

Compared with the previous economic scoping study, benefits were drastically reduced and, given 
the significant total cost, the net benefits are no longer positive and this option does not appear 
more cost-effective than the ‘do nothing’ option. Detailed comparison with the ‘do nothing’ option is 
summarised as part of the multi-criteria analysis in Section 4. 
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Figure 1 Manning Valley sediment compartment. Source—Google Earth 2015 
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Figure 2 Harrington entrance 2009 (top) and 2016 (bottom) 
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Figure 3 Conceptual coastal processes model—Saltwater Point to Crowdy Head 
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Figure 4 Proposed southern entrance breakwater alignment 1889. Image source—Sir John Coode 

 

 
Figure 5 Approximate southern breakwater alignment. Source—Google Earth 2018 
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Figure 6 Typical breakwater and training wall sections 
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Table 4 List of benefits from economic scoping study adjusted to include DIPNR comments 

Total scheme public and private increments benefits 

a. Public benefits Option 2 ($m) 
(Southern breakwater) 

Adjusted option 2 ($m) 

- avoided Manning Point flood risk costs 2.35 1.29 

- extra margin on generated tourism in area 15.93 deleted 

- extra recreational boating benefits 0.60 deleted 

- residual value of breakwater year 20 11.5 11.5 

- residual value coastal patrol base year 20 0.03 deleted 

 30.41 12.79 

Percentage public benefits total 26.5%  

b. Private benefits   

- avoided fuel costs between Crowdy Bay and 
Harrington 

0.53 <0.05 

- avoided extra launching costs for Stebercraft 0.70 deleted 

- property value improvements—lower estuary 61.28 deleted 

- extra margin on Stebercraft operations 17.76 deleted 

- extra margin from charter boat operations 1.69 deleted 

- extra margin from marina berth construction 0.72 deleted 

- extra margin from marina berth operation 0.34 deleted 

- residual value extra marina berths year 20 0.85 deleted 

- residual value Stebercraft facility year 20 0.34 deleted 

 84.21 <0.05 

Percentage private benefits total 3.5%  

Total benefits 114.62 Circa 

 00.0% 13.00 
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3. Alternative options 
3.1. Preamble 
The southern entrance breakwater option has been described in more details in Section 2. Given 
the significant estimated cost of the breakwater construction option, several potentially more cost-
effective alternative options have been investigated on a higher (preliminary concept) level as part 
of this report. The proposed alternative options investigated include: 

• enhancement of an alternative nearby harbour (Crowdy Head or Camden Haven) 
• routine dredging scheme 
• relocation of the gantry 
• stabilisation of the Manning Point sand spit 
• creation of an artificial tombolo. 

A preliminary multi-criteria analysis has also been carried out to compare the ‘do nothing’ and 
southern breakwater options to the proposed alternative options. 

3.2. Enhancement of alternative, nearby harbour 
The development of alternative, existing harbours such as Crowdy Head or Camden Haven would 
provide a more cost-effective and financially viable option to increase boating and fishing business 
within the state. These harbours are comparably well established and would only require upgrades, 
rather than extensive new structures. 

While this option would align with the NSW Premier’s priorities and state priorities, it would not 
solve any of the issues related to the safety or navigability of the Harrington entrance nor provide 
any benefits to the local Harrington community or any businesses along the Manning River. 

3.3. Routine dredging scheme 
This option proposes regular dredging of the entrance without the construction of any hard 
structures. This option would promote the local boating and fishing industries and would increase 
recreational opportunities in the estuary.  

The northerly longshore sediment transport is understood to range from 10,000 to 150,000 cubic 
metres per year. In evaluating this option, an average of 80,000 cubic metres per year was 
assumed and a routine dredging of 400,000 cubic metres was assumed to be required every five 
years to maintain the entrance. The dredging would take place in the shoal of the Harrington 
entrance and would be placed along the sand spit on Manning Beach, south of the entrance as 
presented in Figure 7. Regular monitoring would be required to confirm safe navigability (in 
particular following large coastal storm events). Assuming a dredging depth of two metres below 
the lowest astronomical tide (LAT) and a cartage distance of about three kilometres, this equates 
to a cost of about $4,000,000 every five years based on similar cost rates for recent Coffs Harbour 
dredging works. 

While this option would avoid a significant upfront capital cost, it would generate regular expenses 
that would accumulate over the long-term and regular funding would have to be sourced. The 
entrance crossing would likely be safer than for the ‘do nothing’ option, but the entrance will not be 
fully stabilised and the risk of significant changes in the dynamics of the entrance may occur 
following large storms or flood events. 
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Past experiences of attempted entrance management works by dredging alone in the early- to mid-
1990s indicate that this option would likely be associated with high ongoing costs, high risk in 
terms of effectiveness of works and likely limited survivability and functionality of the works. 

3.4. Manning Point sand spit stabilisation 
This option would consist of extensive dredging to enlarge and reposition the entrance channel 
against the northern breakwater and utilise the dredge spoil to build up a dune along Manning 
Point sand spit. The sand dune would be built up to a height of about six metres AHD to provide a 
protection against breaches that could occur during large storms or flood events. 

The proposed sand spit alignment is presented in Figure 8. Given the assumed cross-section and 
total length of the spit of about 1,800 metres, the volume of sand required to build up the dune was 
estimated to be about 1,200,000 cubic metres. Based on a similar approach as for the routine 
dredging scheme option cost estimate, this volume would equate to a cost in the order of 
$12,000,000.  

The large sand spit would act as a training wall and maintain a more stable entrance in a more 
cost-effective manner than the southern breakwater option. The large dune would also likely 
provide a more stable beach along its seaward side. However, regular monitoring of the entrance 
would be required to confirm the entrance stability. 

There is also uncertainty surrounding the longevity of major dredging and nourishment works of 
this nature, with sediment likely to progressively infill the dredge area, eventually allowing the 
entrance to return to a more unstable state. 

A number of factors would likely influence the effectiveness of these type of works including major 
flood impacts on the works, frequency of major coastal storm events and the nature of the modified 
(dredged) entrance channel in terms of its ability to self-scour and maintain its location following 
the completion of the works. 

This option could be further stabilised by placing very large sandbags known as mega containers, 
similar to the ones used in the tombolo option described below, along the seaward toe of the 
designed sand spit. Vegetation could also be planted to help stabilise the dune. 

3.5. Creation of artificial tombolo 
The tombolo option would consist of extensive dredging to enlarge and reposition the entrance 
channel against the northern breakwater and utilise the dredge spoil to create a tombolo using very 
large sandbags known as mega containers at a distance off the rock wall that provides an effective 
entrance width as shown in Figure 9. The currently displayed location of the containers is indicative 
only and used to describe the concept. The exact location of the sand containers would require 
further investigation as part of the detail design phase, should it be considered worth proceeding 
with further investigation into this option.  

Mega containers are available in a wide range of sizes. They can be manufactured in a number of 
different lengths specific to their proposed application, including tubes up to 20 metres long with a 
filled mass of up to 300 tonnes. Dredged sand would be used to create the sand spit in a similar 
manner to the option described above. The sand containers would then be progressively filled in 
place using the same dredged material, allowing the construction of a more stable protective head 
structure at the end of the spit. 

Preliminary estimates of the size and number of containers that may be required indicate that a 
volume of 15,000 cubic metres of sand would be needed from the dredging operations to provide 
fill for the containers. 
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The ‘tombolo’ option would cover a footprint similar to the sand spit stabilisation option described 
above with the added benefit that the works would likely have an increased longevity as a result of 
the protection the sand containers would provide at the head of the spit. 

The total capital cost of this option would be expected to be of the same order of magnitude as the 
sand spit stabilisation option described above approximately $12,000,000, depending mostly on 
the total volume of sand dredged to create the spit/tombolo with potential additional costs to cover 
the mobilisation of extra plant required to create the sand container head). 

This option would be expected to have the same impacts as described for the sand spit option. 
While the sand containers would generally be expected to increase the longevity of the works and 
better fix the entrance position near the northern breakwater by protecting the head of the 
spit/tombolo, the risk of a breach to the south of the sand container head could still result in the 
entrance relocating towards the south. 

3.6. Relocation of the gantry 
The gantry is an opening along the existing training wall that allows flow crossing between the river 
channel and back channel. It currently generates some cross-currents perpendicular to the main 
flow of the river. 

This option consists of relocating the gantry bridge from its current location to a location about 
460 metres downstream where the flow can be directed along the face of the existing northern 
breakwater structure as shown in Figure 10. This option would involve the rework of about 
100 metres of existing rock wall structure to produce a channel of a size similar to the existing 
gantry opening. 

A sand plume similar to the one currently visible at the existing gantry is likely to occur and may 
require maintenance in the future. The expected behaviour of the new gantry location would need 
to be confirmed as part of a detailed design by carrying out further modelling if this option is 
considered. 

The estimated cost for this work would be of the order of $1 million. 

This solution may promote a realignment of the channel along the existing breakwater in ‘everyday’ 
conditions. However, the effectiveness of this option would significantly reduce during flood or 
storm events as the dynamics of the entrance could be drastically modified over a short timeframe. 
The river flow during a runoff event would dominate the dynamics of the entrance and the influence 
of the flow through the gantry would be negligible under these conditions. Significant volumes of 
sediments would be mobilised and may potentially obstruct the gantry opening.  

While it has been suggested by others that this option may contribute to improving navigation of 
the entrance, MHL is of the opinion that the likely effects of relocating the gantry would only be 
small. The tidal prism of the back channel behind the gantry is small compared with that of the 
upstream main channel and hence flow rates through the gantry opening are expected to remain 
small and have limited influence on sediment transport within the estuary in comparison to other 
more dominant drivers. The processes primarily responsible for the southward migration of the 
entrance channel are the nearshore littoral sediment transport processes (dominated by wave 
action and tidal flow through main channel), which are orders of magnitude greater in their 
influence than tidal influence of the gantry opening. 

Furthermore, moving the gantry to the north as suggested could potentially result in the increased 
risk of the closure of the back channel opening during periods when the main channel has 
migrated towards the south. This would likely result in limited flushing of the back channel 
potentially creating an area of stagnant water in this location. 

This option could potentially be pursued as a form of prototype-scale experiment to test the 
impacts on the entrance channel. However, MHL considers it unlikely to be successful in terms of 
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improving stability and accessibility of the entrance channel, with material risk of isolating the back 
channel as an unintended consequence when the entrance migrates to the south. 

 
Figure 7 Routine dredging option—Source Google Earth (2016) 
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Figure 8 Sand spit stabilisation option 
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Figure 9 Artificial tombolo option—Source Google Earth (2016) 
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Figure 10 The gantry relocation option 
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4. Multi-criteria analysis 
4.1. Introduction 
A multi-criteria analysis (MCA) tool has been used to undertake a preliminary assessment of the 
five alternative options described above in comparison to the ‘do nothing’ option. The aim of this 
preliminary analysis was to broadly identify which potential options would likely be the most 
desirable and what specific issues may need to be managed to improve their viability considering 
economic, environmental and social factors. 

The preliminary analysis involved the development of weighted assessment criteria and scoring of 
the expected relative performance of each potential option against a base-case scenario for each 
of the different assessment criteria. The potential entrance management options and base case 
that were analysed are: 

• Base case: Existing scenario with no improvement to the entrance 
• Option 1: Southern entrance breakwater  
• Option 2: Enhancement of alternative nearby harbour 
• Option 3: Routine dredging scheme 
• Option 4: Relocation of the gantry 
• Option 5: Creation of a tombolo 
• Option 6: Manning Point sand spit stabilisation 

4.2. Preliminary MCA methodology 
Each of the above scenarios was evaluated using the adopted preliminary assessment criteria and 
preliminary weightings as outlined in Table 5. 

Criteria were chosen and weightings allocated by the MHL team only at this preliminary 
assessment stage (i.e. no stakeholder consultation has been undertaken for this study). The 
criteria weightings were scored according to how important each criterion was considered to be to 
the long term success of a viable entrance stabilisation strategy. The sub-criteria weightings are 
used to determine the relative importance of each sub-criteria goal with their respective criteria 
category.  

The weighting system values assigned ranging from one to five ranks the importance of both 
criteria categories and sub-criteria goals where higher scores represent greater importance as 
defined in Table 6. 

As can be seen from the weightings assigned in Table 5, navigability of the entrance, project cost 
and economic growth associated with the option were considered to be the most important factors. 
Estuary health and reducing tidal shoals were next most important, followed by constructability and 
safety and design. 

Each of the scenarios to be assessed was scored against all of the adopted sub-criteria goals 
using a score between +4 and -4 as outlined in Table 7. 
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Table 5 Adopted preliminary assessment criteria, sub-criteria goals and weightings 

Assessment criteria/sub-criteria* Sub-criteria goals 

Health of Estuary [4]  

Water Quality [5] Improvement in Water Quality  

Habitat [3] Provision of new aquatic habitat, no adverse impact 
on existing habitat 

Flood Risk [3] Protection again flood risk and damage 

Navigability of Entrance [5]  

Permanent Opening [5] Creation of deeper channel that is permanently open 

Safety and Risk [4] Provide a safer channel crossing 

Sedimentation of the Estuary [4]  

Shoaling [3] Reduction of shoals within the entrance 

Project Costs [5]  

Capital Cost (CAPEX)[5] Minimising capital expenditure for construction 

Ongoing Cost (OPEX) [3] Minimising ongoing or maintenance costs (including 
expected cost of future adaptation) 

Constructability [3]  

Simplicity of construction works [3] Minimising complexity of construction works to 
reduce risk of construction cost overrun 

Construction impacts [3] Minimising disruption/impacts due to construction 
operations 

Safety & Design [2]  

Maintenance Requirements [4] Minimising ongoing maintenance required to provide 
continued safe access 

Long term access along the structure [3] Ease of maintaining long term access along the 
structure for maintenance or access to other bridge 
pier locations 

Economic Growth [5]  

Business Increase [5] Positive impact on boating businesses (e.g. fishing, 
charters, marinas) 

Tourism Growth [4] Positive impact on local tourism 

Property Value and Development [4] Increase property and land values 

*Adopted criteria and sub-criteria weightings given in brackets, e.g. [5]—see Table 6 for weighting explanations 
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Table 6 Assessment criteria and sub-criteria weighting definitions 

Weighting value Meaning/importance 

1 Insignificant 

2 Minor 

3 Moderate 

4 Major 

5 Critical 

 
Table 7 MCA scoring system 

Score* Meaning  

+4 Much better than base case 

+3 A lot better than base case 

+2 Moderately better than base case 

+1 A little better than base case 

0 Same as base case 

-1 A little worse than base case 

-2 Moderately worse than base case 

-3 A lot worse than base case 

-4 Much worse than base case 

* Compared to the base case, how much better or worse is the considered option (options 1 to 6) at achieving the 
particular sub-criteria goal as given in Table 5? 

4.3. Preliminary MCA results and discussion 
The MCA scoring undertaken did not involve multiple stakeholders, so the results should only be 
considered preliminary in nature, despite attempts to represent what could potentially be 
considered as the typical key stakeholders’ views. Further analysis to select a preferred entrance 
management option should be conducted in collaboration with all key stakeholders to identify 
differences and to help develop any required mitigating measures that would allow for a better 
consensus on the preferred option and for its successful implementation. 

Weighted scores for each of the selected sub-criteria goals for each option are shown in Figure 11. 
The overall scores for each option are shown in Figure 12. All scenarios were assessed to be 
improvements on the present base-case scenario, except the alternative harbour option. 
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The alternative harbour option scored poorly in this preliminary assessment largely because it has 
no impact on a number of the adopted assessment criteria (for example the health and navigability 
of the Manning River). When considered on the directly comparable assessment criteria only (cost, 
constructability, economic growth, safety and design) the alternative harbour option scores higher 
than most other options (it’s generally a less expensive and easier option to implement to provide 
improved boating access to sea), although it was not associated with any significant potential 
impacts on regional economic growth. 

The gantry relocation option was assessed as being only a slight improvement in comparison to 
the base case, with the scoring assuming some improvements in navigation of the estuary, 
however minor, and not considering any potential unintended negatives that may occur, such as 
the potential impacts of blocked circulation through the back channel.  

The southern breakwater option scored the highest with regard to providing the greatest 
improvements to navigability of the entrance and reducing shoaling. However, this option only 
ranked fourth overall, primarily due to the significant cost and complexity of construction expected 
in implementing this option. 

The sand spit stabilisation option scored highest overall followed closely by the artificial tombolo 
option and the routine dredging scheme option. In separating the sand spit stabilisation and the 
similar tombolo option, the somewhat increased construction complexity of the tombolo was the 
primary difference. However, this preliminary analysis did not give detailed consideration to the 
potential differences in longevity between these two similar options. 

Routine dredging was assessed to provide some of the potential benefits to navigation and 
economic growth over the base case at a lower cost than the alternatives (albeit on a recurring 
basis) and scored higher overall than the breakwater option. However, due to the ongoing and 
indefinite nature of dredging costs needed to maintain the same level of serviceability as the 
breakwater option, a lifecycle cost assessment may indicate that options such as the higher capital 
cost breakwater may be more preferable over the life of the structure. This would require a more 
detailed assessment of the expected maintenance costs and maintenance dredging works required 
for the breakwater option over its potential design life than was undertaken for this study.  

The sand spit stabilisation option was assessed to be more cost-effective than the southern 
breakwater option, although this option has a higher degree of uncertainty surrounding the long-
term effectiveness of the works (and hence uncertainty around the potential need for future 
additional works that would increase overall costs). 

The tombolo option is very similar to the sand spit stabilisation option, with a somewhat more 
complex construction required and further design work being required to determine the optimal 
location of the protective head structures. 

Further discussion of the breakwater option with regard to the NSW Government’s investment 
criteria is provided in Section 5.  
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Figure 11 Multi-criteria analysis results 
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Figure 12 Overall MCA score for each option 
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5. Criteria for government investment 
5.1. Aligning with NSW Government priorities 
The Premier and NSW Government are focusing on (as of May 2016) the implementation of 30 
priorities, including 12 Premier’s priorities and 18 state priorities. Any proposed option for the 
Harrington entrance has to align with one of these priorities. Four of these priorities are particularly 
relevant to the current feasibility study and are described further below. 

5.1.1. Creating jobs (Premier’s priority) 
The Premier’s goal is to create 150,000 new jobs in NSW by 2019. A more permanent entrance to 
the Manning River could potentially provide an opportunity for growth in regional tourism as well as 
providing benefits to boating and fishing businesses. This could lead to the creation of additional 
jobs in the local area and lower estuary, including the potential development of new marinas, 
fishing charter services, whale watching and boat hire or manufacturing businesses. The 
breakwater option can be considered as aligning with this priority. 

5.1.2. Delivering infrastructure (Premier’s priority) 
The Premier has implemented an infrastructure assessment program to provide improved 
transport, water, education, health, sports and arts infrastructure. The current state of access 
across the Harrington entrance is poor, with hazardous conditions posing a risk to the health and 
safety of users. As highlighted in the preliminary multi-criteria analysis, most options would be 
considered as an improvement from the status quo by creating a more stable and more navigable 
entrance. Any of the options improving the entrance would therefore align with this priority. 

5.1.3. Encouraging business investment (state priority) 
The NSW Government is aiming at strengthening business confidence to enable NSW to attract 
and grow businesses. The provision of a more stable and safer entrance would provide a potential 
opportunity for business investment along the Manning River in compliance with this priority. 
Business opportunities may include activities such as the development of new marinas and an 
increase in fishing charters, whale watching and recreational fishing and boating services. 

5.1.4. Delivering strong budgets (state priority) 
The NSW Government is focusing on providing strong and sustainable budget management. Such 
management requires that total government spending does not exceed revenue. 

The potential creation of jobs and other benefits of the breakwater construction are considered 
unlikely to provide a significant additional revenue stream that would offset the spending on the 
southern breakwater construction. As a result, the southern entrance breakwater option does not 
comply with this requirement.  

As noted previously, some of the alternative options discussed in Section 3 are likely to provide a 
more cost-effective approach to the improvement of the conditions of the entrance due to capital 
costs that are significantly lower than the cost associated with the construction of the southern 
breakwater.  

5.2. Capital business case criteria 
As part of the business case review process, compliance of the southern breakwater option with 
several assessment criteria has been checked. The main criteria assessed are listed in the 
following sections. 
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5.2.1. Service delivery 
This criterion substantiates if the proposed option achieves the service objectives, fulfils the 
identified needs and is consistent with government policy. The currently identified needs include a 
safer, more stable and more navigable river entrance at Harrington that is generally consistent with 
the NSW Government priorities. 

The southern entrance breakwater would likely provide a more stable and safer entrance to the 
Manning River and would be expected to reduce the hazardous shoals within the entrance channel 
area. This would provide a permanent opening position and improve navigability via a channel 
between the twin breakwaters. The entrance channel would likely allow an increased tidal prism 
through the entrance which could somewhat improve water quality within the estuary (although 
runoff from land use is noted to have the greatest overall impacts on water quality). 

The improved entrance condition would potentially provide at least some opportunity for economic 
growth by improving access via the ocean for industries such as boating and fishing. 

5.2.2. Affordability and value for money 
This criterion examines if the resources are sufficient to deliver the project and if expenditures of 
these resources provide value for money over the project’s life. 

The southern entrance breakwater construction would have a significant cost of over $100 million 
based on estimated construction cost rates from the 2013–14 repairs to the existing northern 
breakwater. Actual costs are likely to be larger given the lack of access to the southern breakwater 
construction site as well as inflation in costs between 2014 and 2018. 

After consideration of the NSW Department of Infrastructure, Planning and Natural Resources 
responses to its previous economic scoping study (ESS), the benefits generated by the 
implementation of this option were adjusted and the revised estimate was found to be significantly 
lower than previously reported in the ESS. Many benefits listed in the ESS could not be properly 
quantified or could not be directly related to the construction of the breakwater. Overall benefits are 
considered unlikely to compensate for the large capital cost of the construction of the breakwater 
as per the benefits list presented in Table 4. As such the project would almost certainly result in a 
negative net cost after taking into account the expected benefits. 

In addition to the large capital cost, sediment would eventually bypass the southern breakwater 
and accumulate into the entrance over time, with the need arising for some degree of regular 
dredging in addition to the breakwater maintenance costs.  

With regard to available resources, as previously mentioned in Section 2.4, a major stumbling 
block for the southern breakwater construction is the transportation of armour rock across the river 
entrance. Securing suitable rock on the southern shore is problematic as no known source is 
available. The works would require a combination of road transport and river barge or construction 
of a temporary bridge to transport large rock to the construction site. 

Securing funding is likely to be problematic given the considerable cost and the very limited return 
on investment. As part of the NSW Government state priorities, government spending should not 
exceed revenue. The southern breakwater option is therefore non-compliant given the largely 
negative net benefits resulting from the construction. 

5.2.3. Sustainability 
This criterion considers the social, economic and environmental impacts of the project to confirm if 
they have been correctly identified and dealt with. 

The construction of the southern entrance breakwater would likely have some positive social and 
economic impacts. Harrington entrance would be constricted between the two breakwaters. This 
would enable an improved entrance condition resulting from the increase in tidal flow velocity, and 
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hence, an increase in scour within the entrance channel. The increased scour would be expected 
to improve navigability. Information in regards to environmental impacts of the construction of a 
southern breakwater is limited in the literature and an environmental impact statement would be 
required to assess these details.  

A continuously open entrance would provide a different habitat than that present and would be 
more favourable for larger fish within the entrance. However, this change of entrance condition 
could also generate some issues with the loss of shelter within the shoals for smaller fish. 
Increased flow velocity along the channel may have an impact on riverbank erosion as well as 
existing aquatic and terrestrial habitats along the lower reaches of the river.  

The more stable entrance would increase the tidal flushing of the estuary along with water quality 
within the lower reaches of the river. Enhancement of the entrance would potentially make the river 
entrance more attractive to the public and increased frequentation of the estuary may potentially 
lead to increased pressure on the riverbank habitat, and create issues surrounding the 
management of public safety. Overall, further investigation is required to determine if this project 
would meet this criterion.  

5.2.4. Governance 
This criterion determines if the activities required to ensure the successful completion of the project 
have been addressed, including resource allocation, time management and process management.  

A range of options should be considered and analysed. However, the value management study 
only proposed one alternative option to the southern breakwater, consisting of dredging alone. In 
order to comply with the NSW Government economic appraisal guidelines, a value management 
study and feasibility study including each option considered would be required. 

Furthermore, no sponsor for the funding of the construction work has been clearly identified for the 
southern breakwater option given the excessive construction cost and associated negative net 
benefit. 

Following the completion of an updated economic appraisal, funding sources would need to be 
identified for the various options. At present the southern breakwater option does not yet meet this 
criterion for investment. 

5.2.5. Risk management 
This criterion focuses on the identification of major project and procurement risks and the 
development of a risk management plan. 

There is currently a major risk of the southern breakwater project not being funded due to the 
significant cost associated with the construction works. Some environmental risks have been 
identified with intangible environmental impacts not yet clearly defined due to minimal investigation 
into of the consequences of the construction of the southern breakwater.  

Should any option be deemed to warrant further investigation, a detailed risk analysis should be 
carried out and a risk management plan should be completed. Moreover, an environmental impact 
statement would be required as part of the feasibility study to determine the environmental risk 
associated with the selected option. 

5.2.6. Stakeholder management 
This criterion determines if the stakeholders have been identified and if their views have been 
considered in the development of the project. 

The main stakeholders and their views are discussed in Section 1.2. A general acceptance of the 
project has not been reached due to the large cost associated with the construction of a southern 
entrance breakwater and the lack of funding.  
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Further stakeholder consultation is likely required to communicate to the community the possible 
alternative options to the southern breakwater and to provide an updated understanding of the 
likely benefits and costs of the project. The findings of any environmental assessments of the 
project would also be required to be communicated to allow stakeholders to understand the likely 
impacts of any entrance improvement works on the environment.  

5.2.7. Change management 
This criterion verifies if any changes necessary to achieve the project outcomes have been 
identified and if a plan assuring their realisation has been completed. 

It is noted that no significant business change is required as part of the southern breakwater 
construction or any alternative options to improve the entrance. 

Future changes such as business growth may be a long-term result of the southern breakwater 
option. However, these future changes do not require any change management plan as a result of 
the works. Potential business impacts during construction are conceivable, however on-going 
changes to businesses or community activities following the completion of any works are not 
considered to be required. 

5.2.8. Summary 
This compliance check of the southern breakwater option against the capital business case criteria 
and the NSW Premier’s and NSW Government’s priorities suggests that the cost-effectiveness of 
the southern breakwater option is the main non-compliant criteria. As such, this option would 
currently become a low priority for government investment unless future significant benefits of the 
order of $200 million can be demonstrated. 
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6. Conclusions and recommendations 
6.1. Southern entrance breakwater discussion 
Based on a review of the existing available relevant data and information on the Harrington inlet, 
including the complex coastal processes influencing the sediment compartment from Black Head in 
the south to Crowdy Head in the north, the likely impact of the proposed southern breakwater 
construction has been assessed. This study has broadly considered practicality, constructability, 
cost and financial aspects as well as environmental aspects of the southern breakwater 
construction option for managing the Harrington entrance.  

The construction cost of the southern breakwater would be expected to be well in excess of $100 
million, with further maintenance costs required over the structure’s design life. A compliance 
check of the southern breakwater option against the capital business case criteria and the NSW 
Premier’s and NSW Government’s priorities indicates that the cost-effectiveness of the southern 
breakwater option is the main non-compliant criteria. This option would currently become a low 
priority for Government Investment unless future significant benefits in the order of $200 million 
can be demonstrated. 

6.2. Potential alternative options 
The following options were analysed and compared to the ‘do nothing’ scenario: 

• southern breakwater option 
• enhancement of alternative nearby harbour 
• relocation of the gantry 
• creation of an artificial tombolo 
• Manning Point sand spit stabilisation 
• routine dredging scheme. 

As part of the preliminary multi-criteria analysis undertaken to assess these options, it is notable 
that the southern breakwater only ranks fourth out of the six options. The main issues identified are 
the significant cost and the complex constructability of a southern breakwater structure. 

Under the assessment criteria, weighting and scoring adopted, the routine dredging scheme, the 
tombolo and the sand spit stabilisation options were assessed as being potentially more cost-
effective methods of delivering improved Manning River entrance navigability than the southern 
entrance breakwater option. 

While not having an influence on the condition of the Manning River, alternative options to provide 
boating access via an alternative nearby harbour (Crowdy Head) are also likely to be preferable 
compared with the southern breakwater construction option.  

6.3. Further investigations 
Should any alternative options warrant further consideration, a detailed feasibility study for that 
option will need to be undertaken and, if deemed feasible, additional investigations would be 
required including an environmental impact statement, economic appraisal, investigation of funding 
sources, detailed MCA and stakeholder/community consultation. 



Manning River southern breakwater feasibility study 

NSW Department of Industry | DOC18/203172 | 45 

7. References 
Department of Infrastructure, Planning and Natural Resources (DIPNR) (2003), Manning River 
Entrance at Harrington—Review of Economic Scoping Study for Southern Breakwall 

Gordon, A.D. (2013), Coastal Acclimatisation to Intermittently Open River Entrances (IORE), 
Coasts & Ports 2013 Conference: 21st Australasian Coastal and Ocean Engineering Conference 
and the 14th Australasian Port and Harbour Conference. Proceedings 

Stone G. (1997), The Manning River Unplugged—A Historical Overview with Concept 

Greater Taree City Council (2010), Manning River Maintenance Dredging Strategy, Prepared for 
GTCC and Estuary and Coastline Management Committee 

New South Wales Draft Government Bill. Coastal Management Bill 2015. Public consultation draft, 
38p.  

Phillips, M.S., Turner, I.L., Cox, R.J., Splinter, K.D. and Harley, M.D. (2015). Bringing Back the 
Sand: Beach Recovery Following Storm Erosion, Proceedings of 2015 NSW Coastal Conference, 
Forster NSW 

Public Works Department (1987) Manning River Entrance Study—Background & Issues of 
Concern 

Public Works Department (1989) Old Bar Photogrammetric Analysis 

Rolyat Services (2003), Manning River Entrance Improvement Project—Economic Scoping Study 

Roy, P.S., Zhuang, W-Y, Birch, G.F., Cowell, P.J., and Li, C. (1997). Quaternary Geology of the 
Forster-Tuncurry Coast and Shelf, Southeast Australia, Geological Survey of New South Wales 
Department of Mineral Resources, GS 1992/201 

Sinclair Knight and Partners (1982). Old Bar Coastal Erosion Study, for Department of Public 
Works, NSW, August 1982 

Stone G. (1997), The Manning River Unplugged—A Historical Overview with Concept 

WBM (2001), Manning River Estuary Management Study—Numerical Modelling, Final report, 
prepared for Greater Taree City Council 

Webb, Mckeown & Associates (1997), Manning River Estuary Processes Study, prepared for 
Greater Taree City Council. 

WorleyParsons (2009a), Manning River Estuary Management Study, Final Report, prepared for 
Greater Taree City Council 

WorleyParsons (2009b), Manning River Estuary Management Plan, Final Report, prepared for 
Greater Taree City Council 

WorleyParsons (2010a), Farquhar Inlet, Old Bar Entrance Opening Management Plan, prepared 
for Greater Taree City Council and the Estuary and Coastline Management Committee 

WorleyParsons (2010b), Greater Taree Coastline Management Study Black Head to Crowdy 
Head, Final Report, prepared for Greater Taree City Council 

WorleyParsons (2013), A Coastal Zone Management Plan for Greater Taree, prepared for Greater 
Taree City Council 

  



Manning River southern breakwater feasibility study 

NSW Department of Industry | DOC18/203172 | 46 

Appendix A: Coastal processes 
Further detail on existing coastal processes 
Geomorphological transport and limited inner-shelf sediments 
The open coast beaches of NSW have been formed largely by waves transporting inner-shelf 
sediments onshore over thousands of years and from nearshore coastal processes (further 
described below) transporting sediments towards alignments that are in dynamic equilibrium with 
the incident conditions and geological controls such as headlands. The key geomorphological 
processes of interest to contemporary coastal management in NSW include the presence of inner-
shelf sediments and otherwise of any significant alongshore connectivity to adjacent littoral 
systems.  

With reference to Roy et al. (1997) and over the preceding period of 7,000 years when sea levels 
have been relatively stable, the amount of sand historically transported to the north around Black 
Head (Hallidays Point) from the Foster/Tuncurry (Cape Hawke to Black Head) coastal sediment 
compartment to the south of Old Bar is negligible and insignificant in comparison to the sediment 
available within the Foster/Tuncurry coastal sediment compartment where a large inner-shelf sand 
body is evident.  

The inner-shelf Holocene sands of the Manning Valley coastal sediment compartment (Black Head 
to Crowdy Head) have already been largely transported onshore to form the existing foredune 
barrier with no evident inner-shelf sand body or alongshore sediment sources to make up for any 
deficits in the nearshore coastal sediment budget that may arise. The result is a finely balanced 
littoral system with a long-term shoreline position that is highly dependent on the local coastal 
processes and sediment budget. 

Given any discernible loss of sediment from such a finely balanced system will have a measurable 
effect on the shoreline position, the result is a sediment deficit nearshore beach system subject to 
recession and cut into the older last interglacial material as seen at Old Bar Beach, with a veneer 
of Holocene dunes that have been flattened in places (to make matters worse), a low receded 
barrier at Mitchells Island, and prograded flood-tide deltas subject to a long history of sediment 
removal by dredging and large natural sporadic movements during major flood events. 

Net fluvial inputs 
Large river systems like the Manning River and its tributaries can be a source of sediments to the 
coast as catchment and floodplain landforms erode and catchment runoff carries sediments 
downstream. Net fluvial sediment inputs into the Manning Valley coastal sediment compartment, 
which include gravel, sand and fluvial silt loads, are understood to be low based on both the 
geological and contemporary evidence discussed in the literature review (Webb McKeown & 
Associates, 1997 and Roy et.al., 1997). 

Notwithstanding this, the large quantities of sediments stored within the estuarine systems still 
plays a significant role in determining the nearshore beach sediment availability as discussed in 
the entrance dynamics section below. 

Entrance dynamics 
The Manning Valley coastal sediment compartment is characterised by two entrances to the 
Manning River at Harrington and at Farquhar Inlet. These entrances act as both sediment sinks 
and sources to the nearshore zone over inter-annual and inter-decadal cycles based primarily on 
the frequency of catchment flood events. 
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Coastal sediments normally migrate under wave and tidal action into (and, to a lesser extent, out 
of) the entrances, accumulating in the flood tide deltas and entrance shoals (hence acting as 
sediment sinks). Catchment flood events scour the deltas and shoals, returning the accumulated 
sediment to the active coastal zone (hence acting as sediment sources) where sediment accretion 
occurs on the adjacent beaches before gradually migrating back into the entrance channels. 

This varying sediment source/sink behaviour is highly evident in the variable nature of the position 
of the Harrington entrance, which has been observed to change from against the Harrington 
breakwater in the north to a location up to 1.2 kilometres south towards Mitchells Island.  

Major catchment flood events (of less than 10% to 5% AEP) are also likely to drive sediments 
further offshore, and potentially result in accelerated medium term (annual to decadal) recession of 
the adjacent beaches as the existing beach sand moves into the recently scoured entrances well in 
advance of the offshore sediments carried by catchment floods returning to the nearshore zone. 
The offshore sand bar would gradually be moved onshore, slowing the rate of beach recession and 
leading to eventual recovery and even beach accretion subject to an overall balanced 
compartment sediment budget. 

This interpretation of the entrance dynamics is consistent with that previously identified for the 
Manning River as well as for other river systems such as the Bega River and Shoalhaven River 
discussed by Gordon (2013). 

Longshore littoral sediment transport 
Longshore coastal sediment transport is driven primarily by wave and current action in the 
nearshore zone based on the differential between the alignment of the shoreline and the dominant 
incoming wave direction. Available evidence (including sediment accretion features, wave climate 
records and the recent sediment tracer work) indicates the occurrence of both northerly and 
southerly longshore sediment transport in the study area.  

The Manning Valley coastal sediment compartment orientation is largely aligned with the dominant 
long-term wave direction from the south-southeast, resulting in a degree of balancing between 
northerly and southerly longshore transport.  

Variations in the long-term average (dominant) wave direction can occur over decadal cycles and 
can be linked to El Niño Southern Oscillation (ENSO) cycles, with more northerly wave conditions 
typically occurring during La Niña events, and more southerly waves occurring during El Niño 
conditions. These variations in the dominant incident wave energy direction lead to beach rotation 
where the northern end of an embayment may accrete at the expense of the southern end or vice 
versa during El Niño and La Niña cycles respectively.  

Notwithstanding the above, there is likely a net northerly rate of longshore transport within the 
coastal sediment compartment, which is affected and influenced by the variable river entrance 
dynamics and the effects of shore normal structures (groyne effect) such as the Harrington 
breakwater. These are important processes operating over relatively long timescales that must be 
well considered in effectively managing the coastline of the study area. 

Cross-shore sediment transport 
Cross-shore sediment transport occurs over relatively short timescales during and after coastal 
storm erosion events. Offshore transport occurs typically over hours or days as the beach profile 
flattens to dissipate storm waves further offshore. Onshore transport typically occurs over weeks or 
months (up to years following major events) during calmer conditions as waves and onshore winds 
(aeolian transport) rebuild the subaerial beach and dunes.  

Beach widths can be reduced by 20–30 metres during significant erosion events along NSW open 
coast beaches as a result of isolated storms and/or storm clusters (a series of storms). During such 
events, sand is transported offshore due to the action of waves, undertow currents and in particular 



Manning River southern breakwater feasibility study 

NSW Department of Industry | DOC18/203172 | 48 

rips returning sediment laden water that is piled up at the shore by storm waves. During calmer 
conditions, sand on the offshore bars is transported onshore allowing the beach to recover and 
return to its pre-storm/pre-erosional width.  

Average rates of beach recovery following significant erosion events have been assessed at 
Narrabeen Beach, NSW as varying from 0.05 to 0.15 metres per day, taking on average several 
months to a year for the beach to return to its pre-erosional width (Phillips et al., 2015).  

Maximum rates of beach recovery, typically occurring immediately after the erosional storm event, 
were identified as ranging from 0.35 to 0.68 metres per day for 10 storm events between 2004 and 
2013 (Phillips et al., 2015). 

While it is possible that sand transported offshore during major coastal storms could be lost from 
the active littoral system (such as that which occurs into offshore caverns off the Florida coast), 
there is little conclusive evidence to support long-term offshore sediment losses within the Manning 
Valley coastal sediment compartment. Hydrosurvey data offshore from Old Bar from 1981 and 
2009 indicates that sea bed levels out to a depth of -20 metres AHD have remained similar within 
the limits of accuracy of these surveys. 

Aeolian transport 
Aeolian sand transport (sand blown by the action of wind) is the primary process by which 
subaerial beach areas are formed above the influence of wave and tidal action, in particular the 
incipient dunes and the foredune. While these natural processes are significant and important in 
the post coastal storm beach recovery processes, they need not be considered directly in the 
sediment budget unless winds are responsible for transporting sediments out of the active littoral 
zone.  

Aeolian transport can result in loss of sediment from the active coastal sediment compartment onto 
land via dune blowouts, or from the nearshore zone into estuaries behind the barrier dune system. 
In the Manning Valley coastal sediment compartment there are low net losses of sediment from un-
vegetated dune areas (following dune re-vegetation work after sand mining activities in 1965; SKP, 
1982). The main areas for aeolian sediment transport losses occur near the Harrington entrance 
breakwater and sand spit. Volumes of sediment influenced by aeolian transport have been 
estimated to be relatively small compared with other transport process. 

However, aeolian transport can be locally significant at the level of the entrance where the dunes 
are bare and the sediment are blown by the wind into the shoals.  

Headland bypassing 
Headland bypassing can occur during or following major coastal storms and/or major catchment 
runoff events when sediments are transported offshore beyond the ends of headlands and then 
transported onshore on the other side of the headland by wave action. 

Headland bypassing is indicated to occur at low rates both into and within the Manning Valley 
coastal sediment compartment. Minimal, if any, sediment bypassing of Black Head (Hallidays 
Point) in the south has been demonstrated to occur by Roy et al. (1997).  

Similarly, bypassing of Saltwater Point has been described to be minimal. The Manning entrance 
breakwater acts like a one-way sediment transport valve and impedes southward sediment 
transport.  

When headland bypassing does occur, it is understood to be typically on inter-decadal type 
timescales and associated with either major coastal storms or catchment flood events that mobilise 
sediments at depths and extends beyond the ends of the headlands. This type of headland 
bypassing has been reported to occur at Crowdy Head headland (out of the coastal sediment 
compartment) as evidenced by dredge records in Crowdy Harbour. 
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No evidence of headland bypassing into the coastal sediment compartment at Black Head was 
found, although some, albeit minor headland bypassing may be expected to occur as evidenced by 
the relatively stable position of the Diamond Beach embayment, given headland bypassing at 
Saltwater Point can also occur (WorleyParsons, 2013).  

Anthropogenic influences 
The Manning Valley coastal sediment compartment has been subject to a wide range of 
anthropogenic influences that have modified the natural processes acting within the system. Such 
influences predominantly include dredging works, sand mining, dune levelling/flattening and 
construction works. In a finely balanced or net-negative sediment system such as this, 
anthropogenic factors may have a significant influence on the complex and dynamic natural 
processes largely acting over inter-annual and inter-decadal cycles.  


	1. Introduction and background
	1.1. Background
	1.2. Key issues
	1.3. Scope
	1.4. Literature review

	2. Feasibility of a southern entrance breakwater on the Manning River
	2.1. History of the position of the Harrington entrance
	2.2. Coastal processes
	2.2.1. Existing coastal processes
	2.2.2. Existing coastal processes model
	2.2.3. Summary of key physical processes

	2.3. Southern breakwater option description
	2.3.1. Impacts of southern breakwater on coastal processes
	Net fluvial inputs
	Entrance dynamics
	Longshore littoral sediment transport


	2.4. Practicality
	2.5. Constructability
	2.6. Cost and financial aspects
	2.6.1. Capital costs
	2.6.2. Financial benefits
	2.6.3. Financial aspect summary

	2.7. Environmental aspects
	2.8. Comparison with ‘do nothing’ base case

	3. Alternative options
	3.1. Preamble
	3.2. Enhancement of alternative, nearby harbour
	3.3. Routine dredging scheme
	3.4. Manning Point sand spit stabilisation
	3.5. Creation of artificial tombolo
	3.6. Relocation of the gantry

	4. Multi-criteria analysis
	4.1. Introduction
	4.2. Preliminary MCA methodology
	4.3. Preliminary MCA results and discussion

	5. Criteria for government investment
	5.1. Aligning with NSW Government priorities
	5.1.1. Creating jobs (Premier’s priority)
	5.1.2. Delivering infrastructure (Premier’s priority)
	5.1.3. Encouraging business investment (state priority)
	5.1.4. Delivering strong budgets (state priority)

	5.2. Capital business case criteria
	5.2.1. Service delivery
	5.2.2. Affordability and value for money
	5.2.3. Sustainability
	5.2.4. Governance
	5.2.5. Risk management
	5.2.6. Stakeholder management
	5.2.7. Change management
	5.2.8. Summary


	6. Conclusions and recommendations
	6.1. Southern entrance breakwater discussion
	6.2. Potential alternative options
	6.3. Further investigations

	7. References
	Appendix A: Coastal processes
	Further detail on existing coastal processes
	Geomorphological transport and limited inner-shelf sediments
	Net fluvial inputs
	Entrance dynamics
	Longshore littoral sediment transport
	Cross-shore sediment transport
	Aeolian transport
	Headland bypassing
	Anthropogenic influences



