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Water Technology, 2008b) 

 Figure 7-13 Winter Flushing Developed Conditions 
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The Impacts incurred when no wind is present 

Whilst a prolonged period of no winds is highly unlikely, the model was also run with a “no 
wind” situation where current movement from tidal exchange within Port Phillip alone was used 
to mix the harbour waters. Modelling of this scenario indicates that it would take around 5 days 
to disperse contaminants to less than 10% of the initial strength. Despite this increase in 
residence time, the developed harbour still performs very well under these worst case conditions 
and meets requirements to maintain good water quality within the harbour. 

Impacts of a Pier Wavescreen Extension 

Considering the minor changes to current speeds and residence times following the addition of 
the pier wavescreen and harbour wavescreen, extension of the pier wavescreen (as described in 
Section 7.1.6) will not result in any significant additional changes to current speeds or residence 
times in Mornington Harbour.   For the no wind worst-case scenario, the residence times would 
remain in the order of 4 to 5 days, which will ensure that good water quality can be maintained 
within the harbour. 

7.2.6. Management Measures 

Under all conditions, the exchange of Mornington Harbour waters with Port Phillip will be 
sufficient to maintain good water quality within the harbour and surrounds therefore no 
management measures have been proposed. However management measures have been 
recommended in the water quality report (Section 7.4) to ensure good water quality is 
maintained within the harbour, including the requirement for water quality monitoring. 

7.2.7. Conclusion 

Tidal currents within the harbour area are generally weak, and water circulation is driven 
primarily by the effects of wind. Under representative summer and winter wind conditions, 
residence times within the existing harbour are typically around 1 day. Numerical modelling 
results indicate that residence times in the developed harbour of approximately 1-2 days under 
typical summer or winter conditions. Even under a worst case ‘no wind’ scenario, residence 
times are still only likely to be in the order of 4-5 days. As such, it is concluded that such 
exchange of harbour waters with the Bay will be sufficient to maintain good water quality 
within the harbour.  
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7.3. Coastal Processes Assessment 

7.3.1. Objective 

This assessment addressed the potential for the proposed development, comprising the full 
length pier wavescreen and the harbour wavescreen, to impact on existing coastal processes in 
the Mornington Harbour area.   

The complete Coastal Processes Investigation produced by Water Technology (2008a) is 
included in Volume 2 of this EES (Appendix C). 

7.3.2. Assessment Criteria 

Waves are the primary factor governing sediment transport around Port Phillip and along the 
Mornington beaches and wave energy is proportional to the wave height squared. Accordingly, 
any measures to reduce wave energy in the harbour have the potential to result in changes to 
beach alignments.  

As detailed in Section 7.1, to provide the necessary protection to boats in the harbour, the 
incoming wave climate must be reduced significantly (from Hs > 2.0m to Hs < 0.3m). This in 
turn will result in an even greater reduction in the incoming wave energy (< 3% of the incoming 
wave energy) with consequential effects on coastal processes. 

The effect of changed coastal processes on Mornington’s beaches is an important area of 
investigation for this study. Mornington Harbour fronts onto three beaches regularly used for 
recreational purposes – Mothers Beach, Scout Beach and Shire Hall Beach.  

7.3.3. Method 

7.3.3.1.  Description of Existing Coastal Processes 

To understand the existing coastal processes, the following was undertaken: 

 Sediment sampling and analysis of grain size was undertaken on beaches adjacent to the 
harbour and from sites within the harbour; 

 Review and georeferencing of historical photographs and mapping of historical changes in 
the coastline; and  

 Numerical modelling of the existing regional transport regime was undertaken in order to 
determine the potential quantity of sediment that may be transported in or through 
Mornington Harbour. 
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7.3.3.2. Measurement of the impacts of the proposal on coastal processes 

Numerical modelling was undertaken to assist in assessing the potential impacts of the pier 
protection works and proposed harbour development. Modelling also assisted in refining and 
optimizing the design of the proposed development to minimize those impacts. The models used 
in this assessment are described below. 

Wave Climate assessment 

The MIKE 21 Spectral Waves (SW) model package was used to develop an offshore wave 
climate for the site. MIKE 21 SW is a wind-wave model that describes the propagation, growth 
and decay of short period and short crested waves. The model takes into account the effects of 
refraction and shoaling due to varying depth, local wind generation and energy dissipation due 
to bottom friction and wave breaking.  

Wave properties from the Boussinesq modelling were used to create “effective” wave climates 
at the seaward end of 5 profiles shown in Figure 7-14. Results from the 1 month ARI model 
simulations were extracted along each profile at a depth of 2m. This area represents the 
beginning of the wave breaker zone. 
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 (Water Technology, 2008a) 

 Figure 7-14 Wave Profile Locations Showing the Profiles of the Beach  
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Wave Penetration assessment 

To investigate the changes in wave climate following development, Boussinesq wave modelling 
was undertaken.  The numerical wave model was developed using DHI Software’s MIKE 21 
Boussinesq Wave (BW) module. MIKE 21 BW is based on the numerical solution of extended 
Boussinesq equations and is capable of reproducing the combined effects of most wave 
phenomena of interest in coastal and harbour engineering.  These include wave propagation 
over complex terrain, shoaling, refraction, diffraction, reflection and partial reflections from 
porous structures.  Both regular (monochromatic) and irregular (random) waves can be used as 
input to the model. 

Alongshore Transport Modelling assessment 

Estimates of the alongshore transport potential were established using the MIKE 21 LITPACK 
package. LITPACK provides tools for modelling of non-cohesive sediment (sand) transport in 
the presence of currents and waves, littoral drift, coastline evolution and profile development 
along quasi-uniform beaches.  

7.3.4. Existing Conditions 

Existing environmental conditions (i.e. water level, tides and surge), wind conditions and 
climate change influences applicable to this study are as have been described in Section 7.1. 
Regional wave conditions offshore of the Mornington area are also an important influencing 
factor on coastal processes. 

The beaches at Mornington are approximately 20-30 m wide and vary from gently sloping and 
shallow at Mothers Beach in the west, to more steeply graded in the near shore zone at Shire 
Hall Beach in the east. Exposed sections of rocky shelf appear consistently in historical 
photographs of the harbour and the shoreline environment has been in a consistent state of 
dynamic equilibrium over the last several decades. 

7.3.4.1. Regional Coastal Processes 

The regional coastal processes are dominated by wave conditions, sediment size and local 
geography. The Mornington area is a part of a raised rocky area, consisting of sandstone and 
clay cliffs, opposed to the siliceous and calcareous sands found to the north and south. The long 
sandy beaches to the north and south of Mornington have a different sediment transport system, 
with sediment able to travel uninterrupted for kilometres under wave and current movements.  

The beaches in the Mornington area however, consist more of a series of “closed” cell systems 
where rock and clay headlands and outcrops prevent significant amounts of sediment from 
moving more than a few 100 m in any direction. Sediments within the Mothers, Scout and Shire 
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Hall Beach system are more than likely to have been supplied by the erosion of the coastal cliffs 
backing the beaches rather than transport from another part of the coast, with the exception of a 
small amount of supply from Mills Beach to the north, and fine sediments held in suspension 
around Schnapper Point from the south. 

7.3.4.2. Sediment Characteristics 

The sand on the beaches within the harbour area ranges in sediment grain size. Mothers Beach 
has a low angled beach face that is typical of fine sand beaches, while Shire Hall Beach has a 
steeper beach face representative of a more medium grain sandy beach.  Sediment sampling was 
undertaken to confirm the characteristics of the sediment along the beach and in the harbour.  
Figure 7-15 shows the sediment sampling locations   

The sieve analysis indicates that there is variability within the enclosed system as sediment in 
the Mothers Beach area contains a high proportion of fine grained material whilst the sample 
taken from Shire Hall Beach to the east has a high proportion of coarse and medium grained 
material on- and off-shore respectively.  

 
(Water Technology, 2008a) 

 Figure 7-15 Sediment Sampling Locations 
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Historical Analysis of Shoreline Changes 

Review of historical shoreline changes in the vicinity of the proposed Safe Harbour was 
undertaken as shown in Figure 7-16.  These demonstrated no trend towards erosion or accretion 
of beaches of beaches over the last 60 years, with the following key observations: 

 The beaches are generally around 20m wide; 

 Beach widths have generally changed by less than 10m, although there is a natural 
variability of between 10 and 20m at the eastern end of Shire Hall each; 

 There has been increased erosion at the eastern end of Shire Hall Beach following large 
storm events, with the beach reducing in width by up to 40m; and 

 Where erosion has occurred at the eastern end of the beaches, accretion has occurred at 
either Scout or Mothers Beaches. 

It was therefore concluded that beaches are in a state of dynamic equilibrium and have been 
quite stable overall over the past 60 years, with small variations from year to year and 
occasionally larger changes following significant storm events. 

  
(Water Technology, 2008a) 

 Figure 7-16 Changes in Shoreline Alignment 
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Alongshore Transport Potential 

As noted previously, waves are the primary factor governing sediment transport along the 
Mornington beaches.  Waves breaking at an angle to the beach generate an alongshore current in 
the direction of the in-coming wave action. These currents combine with the turbulence 
generated by the breaking waves to cause a net alongshore transport of sand. In closed or semi-
closed beach systems, such as at Mornington, the beaches tend to become aligned perpendicular 
to the dominant incident wave direction. 

Mothers Beach is protected from west and southwest waves and is aligned perpendicular to a 
dominant wave direction that is east of north. By comparison, Shire Hall Beach is more exposed 
to westerly waves and is aligned perpendicular to waves coming from the northwest. 

Any changes in the incoming wave height and direction would therefore be expected to result in 
a change in the stable beach alignments in the area. 

Numerical modelling using the MIKE21 LITPACK program was undertaken to estimate the 
alongshore transport potential along the Mornington Harbour beaches. The alongshore transport 
potential is the volume of material that, if available, could be mobilised. 

Table 7-13 presents the results from the MIKE 21 LITPACK modelling at the five profiles 
shown in Figure 7-14. These show that the gross transport potential varies from just under 1,000 
m3 a year at the more sheltered western end of the beach, and increases to become of the order 
of 4,000 m3 a year at the more exposed eastern end. 

 Table 7-13 Existing Alongshore Transport Potential 
Location Gross Transport 

East 
(m3/yr) 

Gross Transport 
West (m3/yr) 

Net 
Transport

(m3/yr) 

Gross Transport 
Potential 
(m3/yr) 

Profile 1 400 400 0 800 

Profile 2 1,100 1,100 0 2,200 

Profile 3 2,200 2,200 0 4,400 

Profile 4 1,500 1,500 0 3000 

Profile 5 2,000 2,000 0 4,000 
                                                                                                              (Water Technology, 2008a) 

It is noted that LITPACK computes the potential rate of alongshore sand transport, and that the 
actual transport rate will only equal the potential rate when there is a sufficient supply of sand. 
In this respect it is noted that: 
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 At Profile 5, there is virtually no beach, and the seabed consists mostly of rocky reef.  
There is almost no sand available for transport, and the actual gross transport rate would be 
expected to be close to 0 m3/year; 

 At Profile 4, there is a sandy beach and an uninterrupted sandy sea bed in the offshore area.  
Here the actual gross transport rate would be expected to be close to the potential rate of 
3,000 m3/year; and 

 At Profiles 3, 2 and 1 there are varying degrees of rocky reef exposed along the sea bed.  
This will limit the amount of sand available for transport, and the actual sand transport rates 
would be expected to be somewhat less than the values given in Table 7-13. 

The results indicate that while the harbour beaches are currently in a stable alignment, there is 
the potential to generate a gross eastward and westward transport of up to about 1,500 m3 a year 
along Shire Hall Beach under existing conditions. 

7.3.5. Potential Impacts 

The potential impacts of the proposed Safe Harbour development on coastal processes were 
estimated by re-running the Litpack model using wave climates consistent with developed 
conditions at the five profiles shown in Figure 7-14. 

7.3.5.1. Developed Wave Conditions 

The developed condition was considered to consist of the harbour wavescreen and a full length 
wavescreen along the existing pier, with both wavescreens assumed to be full depth structures. 

The Boussinesq modelling undertaken predicted that there would be a significant reduction in 
the wave climate at the western end of the beach. At Profile 1, (see Figure 7-14) the wave action 
would become almost non-existent and wave conditions would be expected to be calm for the 
vast majority of the time. At Profile 2, the wave action would be significantly attenuated, there 
would be greater percentage of calms, and there is now no wave action from the north, or west 
of north. At Profile 3 the degree of attenuation would be less, but there would be greater 
incidence of calms relative to existing conditions, and there would be no wave action from west 
of north. At Profile 4, the wave climate would be less affected, however, there would be slightly 
higher incidence of calms, and the main direction of in-coming waves has been rotated slightly 
from northwest to north-northwest. At Profile 5 the wave climate would only be slightly 
affected by the presence of the wavescreens. 

7.3.5.2. Estimated Changes in Beach Alignment 

To estimate the changes in beach alignment following the construction of the harbour 
wavescreen and pier wavescreen, the LITPACK model was re-run using wave climates 
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consistent with developed conditions at each profile.  The results of this modelling are shown in 
Table 7-14 

 Table 7-14 Developed Alongshore Sand Transport Potential Following Construction 
of the Harbour Wavescreen and Pier Wavescreen 

Location Gross Transport 
East (m³/yr) 

Gross Transport 
West  (m³/yr) 

Net Transport  
(m³/yr) 

Gross Transport 
Potential   

(m³/yr) 

Profile   1 0 0 0 0 

Profile   2 0 100 100 W 100 

Profile   3 0 1,000 1,000 W 1,00 

Profile   4 300 2,000 1,700 W 2,300 

Profile   5 2,200 2,000 200 E 4,200 
(Water Technology, 2008a) 

The corresponding net and gross alongshore transport potentials are compared to those for 
existing conditions in Table 7-15. 
 

 Table 7-15 Net and Gross Developed Alongshore Transport Potential Compared to 
Existing Conditions 

Location Net Transport Potential  (m³/yr) Gross Transport Potential (m³/yr) 

Existing 
Conditions 

Developed 
Conditions 

Existing 
Conditions 

Developed 
Conditions 

Profile 1 0 0 800 0 

Profile 2 0 100 W 2,200 100 

Profile 3 0 1,000 W 4,400 1,000 

Profile 4 0 1,700 W 3,000 2,300 

Profile 5 0 200 E 4,000 4,200 
(Water Technology, 2008a) 

The addition of the wavescreens will have an effect on the alongshore transport potential in the 
area. The effect will be greatest at the more protected western and central parts of the coastline, 
and least at the more exposed eastern end. At the more central profiles, (see Figure 7-14) there 
is also an increase in the net transport potential to the west as the waves which would previously 
have transported sediments to the east (i.e. west through north northwest waves) are now 
blocked by the wavescreens. In summary, it is noted that: 



Mornington Safe Harbour Environment Effects Statement 
Volume 1 – Main Report 
 
 

SINCLAIR KNIGHT MERZ       
 
 PAGE 152 

 The development is expected to have little impact on the existing processes at Profile 5. 
Although a slight increase in the easterly transport potential is predicted, there is almost no 
sand available for transport and the actual gross transport rate would remain close to 0 
m³/year; 

 At Profile 4, a reduction in the gross transport potential has been caused mainly by a 
significant reduction in the easterly transport component. The resulting net westerly 
transport potential of about 1,700 m³/year would be expected to cause erosion of the 
beaches to the east and accretion of the beaches further to the west; 

 At Profile 3, there is now no easterly transport potential. As a result of a reduced net 
westerly transport potential, of about 1,000 m³/year, accretion of sand would be expected 
from this point and to the west; and 

 At Profile 2, there is only a slight westerly transport potential of about 100 m³/year. Almost 
all sand transported west of Profile 2 would be expected to be deposited in the area between 
Profile 3 and Profile 2. 

At Profile 1, there is virtually no sediment transport potential. As such, Mothers Beach would 
be expected to be unaffected by the development. The majority of the transport would be 
expected to take place in the inshore area where the waves are breaking onto the bed and there is 
the most energy available for sediment transport. 

7.3.5.3. Predicted Beach Change 

As discussed above, the increased net westerly sand transport, particularly at Profiles 3 and 4, is 
likely to result in erosion of the Shire Hall Beach to the east and accretion at the beaches to the 
west. Most of the accretion would be expected to occur between Profiles 2 and 3 i.e. Scout 
Beach. The area in front of Mothers Beach is likely to receive a minimal amount of extra 
sediment as there is little wave energy to transport sand into the area. This amount of sediment 
is unlikely to cause a substantial change in the beach profile here.  

In the absence of regular maintenance the process of erosion and accretion would be expected to 
continue until the beaches become realigned to be compatible with the revised inshore wave 
climate.  Realignment will only occur in the absence of regular maintenance. 

If no mitigation measures or maintenance were implemented, it is predicted that in the order of 
up to 6,500m3 would gradually build up at Scout Beach, over a period of 10 years or more, with 
erosion occurring at Shire Hall Beach. The vast majority of the sediment transport would take 
place during the winter months. As a result, any changes occurring in winter would remain as a 
relatively stable interim alignment over the following summer. A number of management 
measures are proposed as part of the development in order to avoid the potential outcomes noted 
above, as detailed in the next section. 
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7.3.6. Management Measures 

A number of options for managing the potential changes in coastal processes have been 
considered, including: 

 Monitor the beach alignment for the first 12 months and relocate sand as required.  At the 
end of the 12 month period, the monitoring results would be assessed with the view to 
either: 

 Continuing with the yearly relocation of beach sand, preferably in the spring months 
when the dominant winter sediment transport processes are completed; or  

 Constructing an offshore reef to restrict the area of annual sediment deposition to a 
zone behind the reef, thereby facilitating the sand relocation process (described below). 

 Stabilise the beach with a number of groynes to create a stepped beach in stable pockets.  
Further investigation would be required to optimise the location and design of groynes; 
however this is the least desirable option and not recommended due to the large visual 
impact on the beach. 

7.3.6.1. Preferred Mitigation Measures 

Allowing the beach to realign westwards over the winter months into the rocky area offshore 
from Scout Beach, would result in an alignment as shown in Figure 7-17. 

This, followed by annual relocation of the sand back to the existing alignment, is the preferred 
option due to the minimal disturbance on the beach and beach users.  It is expected that, on 
average, around 1,000m3 of sand would need to be relocated each year.  Sand relocation can be 
readily achieved by the use of an excavator and truck.  The actual rate of build up would depend 
on weather conditions, and sand relocation may not be required annually.  Beach monitoring 
would be used to determine the need (or otherwise) for sand relocation to occur, and trigger 
points would be set in a beach management plan. 
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(Water Technology, 2008a) 

 Figure 7-17 Beach Realignment After 1 Year 

Trigger points indicating the need for sediment management could include an allowable 
distance of erosion at the eastern end of Shire Hall Beach and/or a measure of the total amount 
of sand eroded from the eastern end of the beach.  The natural variability of the beach length in 
this area is approximately 40m following significant storm events.  Beach monitoring of this 
area would be used to identify if this distance has been exceeded, and if the volume of sand 
eroded from the area is greater than 1,000m3 (the estimated annual sediment transport).  
Exceedance of these levels at the end of the winter season would result in redistribution of the 
sediment, whilst mid-season exceedance of these levels by 50% or greater would result in 
immediate re-distribution of the sand along the beaches. 

Redistribution would be carried out by a front end loader or small backhoe, and could be 
combined easily with a small dump truck which would drive across the beach.  It is expected 
that this work would take between 3 and 4 days. 

At the end of the first 12 months post development, this management plan would be reviewed 
with the new information on sediment transport within the harbour available. 

However, potential problems associated with the sand management plan are: 
 The sand build up could  be spread in a thin layer over a relatively wide area where there 

are numerous rocks and reefs which may create difficulty in removing the sand build up for 
subsequent relocation; and 
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 The build up of sand may extend westward and interfere with boat launching through the 
channel at Scout Beach. 

To overcome these problems, two options were investigated to contain the westerly movement 
of sand, thereby eliminating potential build up at the Scout Beach boat launching channel, and 
facilitating sand removal.  These include construction of a low level groyne near the eastern end 
of Scout Beach or an artificial reef offshore from the eastern end of Scout Beach. 

The offshore reef was identified as the preferred management measure, if required, as the low 
level groyne would have a visual impact on the beach. 

Offshore Reef 

Offshore reefs can be used to control the alongshore transport of sand.  They provide an area 
sheltered from waves where sand will build up.  This makes use of the same principles that 
causes the build up of sand behind breakwaters such as at Brighton and St Kilda, but on a 
smaller scale.   

The offshore breakwater at Glenelg in South Australia is an example of how this approach has 
been used for controlling the alongshore transport of sand. In this case, the structure would be 
constructed as an artificial reef just offshore from Scout Beach.  The reef would be 
approximately 30m long and approximately 30m offshore from the low water line.  

An offshore reef structure works by causing waves to diffract around the tips of the structure, 
causing the wave fronts to turn in towards the centreline of the structure, as shown in Figure 7-
18. 

This change in wave direction, combined with the reduction in wave energy both from the 
diffraction and from the sheltering provided by the structure itself, causes sand to deposit behind 
the structure.  
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        (Water Technology, 2008a) 

 Figure 7-18 Artificial Reef Processes 

After one year of average weather conditions, the build up of sand at the reef would be expected 
to be similar to that shown in Figure 7-19.   The crest of the reef would be at about 1.0m AHD 
to minimise its visual impact.  The reef would be constructed from local rock or brown granite 
to blend in with the existing reef material, or from gabions filled with local or some other 
similar rock.    

 
(Water Technology, 2008a) 

 Figure 7-19 Approximate Beach Realignment After 1 Year with Artificial Offshore 
Reef 

A schematic of how the reef might be constructed is shown in Figure 7-20 and a photomontage 
of the reef is shown in Figure 7-21. 
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The advantage of the reef approach is that it would have no physical presence at the shoreline, 
and would assist in sand removal in the annual relocation process by encouraging sediment to 
accumulate in a concentrated area, rather than spread thinly along the beach.  Therefore, it has 
been identified as the preferred additional management measure, if required. 

The artificial offshore reef would result in a loss of existing habitat beneath the footprint of the 
structure and a build up of sand behind the structure but the impact on the existing inshore reef 
will largely depend on the rate and spatial extent of seaward deposition of sand. An offshore 
reef would consist of a low-level rock formation that would facilitate sand relocation and 
prevent the build up of sand in front of the boat hire business at Scout Beach. Finally, the 
structure may be beneficial to the inshore reef habitat as it will minimise the spread of sand 
across the entire inshore reef. 

 
(Water Technology, 2008a) 

 Figure 7-20 Schematic Illustration of an Artificial Reef 
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 Figure 7-21 Photomontage of Offshore Reef Management Option 

 

7.3.7. Conclusion 

The construction of the proposed wavescreens at Mornington will modify the wave climate 
along the coastline within the harbour. This, in turn, would be expected to result in erosion to 
the eastern end of Shire Hall Beach and accretion to Scout Beach. The beach alignment or 
profile of Mothers Beach is unlikely to be affected, as there will be little wave energy to move 
sediments into or out of the western end of the harbour. The vast majority of the sediment 
transport would take place during the winter months, and, in the absence of management 
measures, the changes in coastal processes would be expected to continue until a new stable 
beach alignment is formed. The process would occur relatively slowly, and it may take 10 years 
or more before the final theoretical stable beach alignment is achieved, in the absence of regular 
maintenance. 

A number of options for managing the potential changes in coastal processes have been 
considered.  Of these, the preferred option is to monitor any changes in the beach alignment for 
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the first 12 months and relocate sand as required.  At the end of the 12 month period, the 
monitoring results would be assessed with a view to either: 

 Continuing with the yearly relocation of beach sand, preferably in the spring months when 
the dominant winter sediment transport processes are completed; or 

 Constructing an offshore reef to restrict the area of annual sediment deposition to a zone 
behind the reef, thereby facilitating the sand relocation process. 

It is expected that, on average, around 1,000 m³ of sand would need to be relocated each year. 
Sand relocation can be readily achieved by the use of an excavator and truck. The actual rate of 
build up would depend on weather conditions, and sand relocation may not be required 
annually. Beach monitoring would be used to determine the need (or otherwise) for sand 
relocation to occur. 

There will be little deposition in the mooring areas of the main harbour, and dredging of the 
boat berth areas is not expected to be required in the medium to long term. The construction of 
the proposed wavescreens at Mornington Harbour will have little or no effect on coastal 
processes at the beaches to the south or east of Mornington Harbour. 
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7.4. Water Quality and Sediment Assessment 

7.4.1. Objectives 

This section reviews the current water and sediment regime at Mornington Harbour and assesses 
the potential impacts that the proposed development may have upon water quality.  Current 
water quality within the harbour is analysed (including existing potential sources of pollution), 
potential water quality impacts associated with construction and operation phases of the 
proposed development assessed and relevant management measures proposed.  

Construction-related impacts assessed include the potential for pile driving and dredging works 
to impact on suspended sediments, turbidity, light penetration and other water quality objectives 
due to physical disturbance of sediments. 

Operational impacts assessed include potential impacts that could arise from the additional 
number of boats proposed to be berthed in the harbour and potential changes to water 
circulation and residence times within Mornington Harbour. 

The complete Water Quality Assessment produced by SKM is included in Volume 2 of this EES 
(Appendix D). 
 
7.4.2. Assessment Criteria 

Under Section 16(2) of the Environment Protection Act 1970 any activity with potential to cause 
an environmental impact to Port Phillip has to comply with the relevant State Environment 
Protection Policy (SEPP). The SEPP (Waters of Victoria) provides environmental quality 
objectives for specific segments within the Bay. 

 Table 7-16 Objectives for Environmental Quality Indicators for Segments of Port 
Phillip. From SEPP (Waters of Victoria) Schedule F6 (Waters of Port Phillip) 

INDICATOR UNITS PARAMETER INSHORE 
Dissolved 
Oxygen 

% Saturation At 1 m below surface >90%
At 1 m above bottom >90%

pH pH units Variation +/- 0.5
Range 7.5-8.5

Temperature ºC Variation N+/-1
Transparency  Metres  >3
PAR 
Attenuation 

M Annual 90th percentile 0.45

General 
Toxicants 

  <0.5T – refer to 
ANZECC/ARMCANZ (2000) 

As μg/L  <3
Cr μg/L  <5
Zn μg/L  <5 
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Cd μg/L  <0.15
Salinity % Variation 
Chlorophyll a μg/L Annual median 1.5

Annual 90th percentile 2.5
E.coli Organisms/100 

ml 
42 day geometric mean <14 (aquaculture) 

<200 elsewhere 
42 day 80th percentile <400

N=no variation from the background level of water quality 

Mornington Harbour falls within the inshore segment of Port Phillip, as defined in SEPP 
(Waters of Victoria), Schedule F6. Objectives for protection of beneficial uses under SEPP F6 
are provided in Figure 7-23.  Specific water quality objectives are prescribed in the SEPP to 
ensure that beneficial uses are protected. A key objective is for water quality to be maintained as 
close as practicable to background levels. 

 Table 7-17 Beneficial Uses for the Inshore Segment of Port Phillip (SEPP F6) 

BENEFICIAL USE BENEFICIAL USE – 
SUB CATEGORY 

DETAILED DESCRIPTION PROVIDED IN 
SCHEDULE F6. 

Maintenance of aquatic 
ecosystems and 
associated wildlife 

Substantially natural 
systems with some 
degree of modification 

Includes the maintenance of stable and healthy 
aquatic ecosystems of plants and animals, as 
well as terrestrial wildlife, particularly birdlife in 
Ramsar sites, which depend on these 
ecosystems. 

Water based 
recreational activities 
 

Primary contact  
 
Secondary contact  
 
Aesthetic enjoyment  

i.e. swimming and water skiing. 
 
I.e. boating and fishing. 
 
I.e. walking by the water. 

Production of molluscs 
for human consumption 

Aquaculture I.e. the consumption of molluscs from declared 
aquaculture zones included in a shellfish 
sanitisation program by the responsible 
Authority. 

Commercial and 
recreational use of 
edible fish and 
crustacea 

The consumption of 
seafood and other 
molluscs. 

Populations of fish and crustacean (derived from 
wild and from aquaculture operations) and which 
are harvested both recreationally and 
commercially. 

Navigation and 
shipping activities 

The use of Port Phillip 
waters for shipping 
transport and harbour 
facilities. 

Not provided. 

Industrial water use Water for salt production 
and cooling water 
operations 

Not provided. 

 

The Mornington Harbour falls within the Inshore segment of the SEPP (Waters of Victoria) - 
Schedule F6 (Waters of Port Phillip Bay). The beneficial uses to be protected in the Inshore 
segment of Port Phillip Bay include aquatic ecosystem and associated wildlife that are typical of 
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a ‘substantially natural system with some modification’ (EPA, 1999).  The water quality 
objectives for the Inshore segment in SEPP F6 and the Australian and New Zealand 
Environment and Conservation Council and Agriculture and Resource Management Council of 
Australia and New Zealand (ANZECC/ARMCANZ) 2000 guidelines were used for the water 
quality assessment in this project.  

 The assessment undertaken for this study concluded that Mornington Harbour constitutes a 
‘slightly to moderately disturbed’ habitat due to its nature of modified marine environment 
characterised by extensive coastal reclamation and artificial habitat associated with the existing 
infrastructure. ‘Slightly to moderately disturbed’ ecosystems in marine ecosystems adjacent to 
metropolitan areas are defined as those in which the ecosystem integrity is largely retained, 
biological communities are healthy and habitats are largely intact. The 95% protection level (i.e. 
percentage of species that are expected to be protected) is generally used in slightly to 
moderately disturbed ecosystems. However a higher protection level (i.e. 99%) can be chosen if 
required  to meet management goals (ANZECC 2000).  

The Best Practice Environmental Management Guidelines for Dredging (EPA 2001) specify the 
permits required for dredging activities. They also outline the issues that need to be considered 
in developing an environmentally satisfactory dredging proposal and the environmental 
management requirements for dredging, including the required elements of an Environmental 
Improvement Plan (EIP) for risk mitigation during dredging. 

7.4.3. Method 

Different methods were used to measures water and sediment quality, as described below. 

7.4.3.1. Water Quality 

Water quality sampling was undertaken at four locations within the harbour and at a reference 
site 2 km south of the existing harbour, as indicated in Figure 7-22. Sampling was undertaken 
on three separate occasions, two representative of either best or worst case conditions and the 
third representative of a ‘follow up survey’ after a period of substantial rainfall.  The best case 
condition comprised sampling following a sustained period of no rainfall, while the worst case 
comprised sampling within 24 hours of greater than 10 mm rainfall in the catchment. 

On each sampling occasion, water quality profile measurements were taken at 0.5 m intervals. 
All samples were transported to the laboratory within 6 hours for chemical analysis. 
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 Figure 7-22. Water Quality Sampling Locations in Mornington Harbour 

 

7.4.3.2. Sediment Quality 

Sampling focused on six sites in the area around the proposed travel lift, where ~ 1,600 m3 of 
sediment may need to be removed. All samples were collected using a hand driven 50 mm 
diameter, polycarbonate core to a maximum depth of ~ 100 cm. Sediment quality was assessed 
using the sediment quality guidelines (ANZECC/ARMCANZ 2000) and their suitability for 
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dredging assessed in accordance with EPA Best Practice Environmental Management 
Guidelines for Dredging (2001). 

Further investigations of potential remediation and mitigation measures will be undertaken as 
part of the preparation of Environmental Management Plans. 
 

 Figure 7-23 Sediment Sampling Locations within Mornington Harbour 
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7.4.4. Existing Conditions 

7.4.4.1. Water Quality 

Water quality within the harbour is good and of a similar standard to water sampled from a 
reference location in the open waters of Port Phillip. Water quality data collected during the 
three sampling events described in Section 7.4.3 in November 2007 indicate that key physic-
chemical properties are generally below SEPP (EPA, 1997) and ANZECC (2000) trigger 
guidelines for slightly disturbed marine systems. 

There was no significant decrease in water quality in the Mornington Harbour 48 hours 
following a wet weather event (21-22nd November). This suggests that there was no major point 
source discharge (stormwater) that introduced large quantities of nutrients or suspended 
particulates into the harbor that persisted longer that two days. Discharges from Tanti Creek 
(north of Red Bluff) and Shire Hall Beach could be sources of pollutants following significant 
rainfall events during winter (when typical circulation patterns are from north-east to south-
west). However, the tidal flushing and wind driven mixing in the Harbour are likely to cause the 
pollutants to dissipate within several days. Water within Mornington Harbour exhibits very high 
clarity, within SEPP water quality objectives. 

Apart from information relating to bacteriological water quality at Scout Beach which forms 
part of the EPA Beachwatch monitoring program, no other site specific water quality sampling 
could be identified for Mornington Harbour. 

7.4.4.2. Sediment Quality 

Sampling of sediments in the area of the proposed travel lift (where excavation may be 
required) revealed very low trace metal concentrations at all locations except one. At this site, 
closest to the existing slipway and adjacent to the hardstand area, concentrations of lead were 
slightly higher than the minimum screening level and concentrations of arsenic and copper were 
the same as the screening level. 

Concentrations of Polycyclic Aromatic Hydrocarbons (PAHs) were elevated at the site of the 
proposed travel lift, although the geometric mean of PAHs in sediments was less than the 
minimum screening levels. Elevated tributyltin (TBT) levels were also detected in proximity to 
the hard stand, maintenance area where TBT (in the form of paint flakes) may have historically 
entered the harbour as run-off. 

However, further investigations of potential remediation measures will be undertaken as part of 
the preparation of the Environmental Management Plans. 
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Potential water quality impacts of the proposed development can be broadly divided between 
construction and operational impacts.  

7.4.4.3. Impacts of Construction 

Harbour Wavescreen, Pier Protection and Public Jetty Construction 

The key impact from construction of the harbour wavescreen, pier wavescreen and public jetty 
will be turbidity from driving of piles required to support these structures.   

The seabed in the vicinity of the proposed harbour wavescreen at the 7 m depth contour and at 
Mornington Pier is predominantly silty sand that will be readily disturbed and mobilised by pile 
driving.  However, any increase in turbidity is likely to be extremely localised and transitory in 
nature and unlikely to affect resident marine communities elsewhere in the harbour. 

Sediments in the vicinity of the proposed public jetty alignment are also silty sand and some 
fine material is likely to be resuspended during the construction phase. Any plumes generated 
are unlikely to persist.  

Travel Lift Construction  

Provision of a travel lift to replace the slipway may require that a small volume of sediment 
(~1,600 m3) be excavated.  Due to the small volume of potential sediment to be excavated, this 
would most likely be land based and undertaken by an excavator and truck rather than by barge.  
The approximate quantity of 1,600 m3 of sediment could be removed from the site over a 10 day 
period. 

The sediment quality assessment found that sediment from five of the six sites sampled 
contained very low concentrations of contaminants.  At one site, that was closest to the 
hardstand area near the existing slipway, elevated levels of tributyltin (TBT) and metals were 
recorded. 

Overall, the potential for contaminants present in sediments to be mobilised into the water 
column as a result of disturbance was assessed as being very low, assuming that sediments from 
the in-shore site are treated separately. 

If disposed to land, concentrations of contaminants in the sediment are less than the maximum 
concentrations permitted for soils used in clean fill and therefore do not pose an environmental 
hazard. 

However, further investigations and consideration of remediation measures will be undertaken 
as part of the preparation of the Environmental Management Plans. 
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7.4.4.4. Operational Impacts 

Flushing and Residence Times 
One of the key coastal processes that maintain good water quality within Mornington Harbour is 
efficient water flushing between the harbour water and the adjacent Bay. Based on key 
outcomes from the Hydrodynamics Assessment, as detailed in Section 7.2, the proposed Safe 
Harbour development is likely to have little impact on harbour water quality.  Numerical 
modelling results indicate that residence times in the developed harbour will be limited to 1-2 
days under typical conditions. A ‘no wind’ calm scenario also demonstrated that good flushing 
properties would be maintained in the harbour. 

Boating Related Impacts 
The proposed development comprises an increase in the number of berths in the harbour from 
60 to 170, as well as an increase in the number of temporary, public berths. In addition, the 
proposal also provides for continued boat maintenance and cleaning facilities (involving the use 
of antifoulants), a sewage pump-out facility for onboard wastewater tanks and a re-fuelling 
facility. The increase in the number of boats within the harbour and associated maintenance 
activities has the potential to create impacts upon water quality within the harbour. To minimise 
these potential impacts a series of management measures  have been developed in accordance 
with the EPA Guidelines for Cleaner Marinas (1998)  (see  Section 7.4.5).  

Antifoulants 
Antifoulant paints containing biocides are routinely applied to boat hulls to inhibit or prevent 
the growth of biofouling organisms.  Since the ban on TBT was implemented in the 1990s, most 
of the commercially available antifouling paints are copper based.  Copper is toxic to marine 
organisms in high concentrations although response can be variable depending on the species 
present and numerous other factors relating to exposure. The leaching of copper from the hulls 
of boats can result in elevated concentrations of copper in the water column with potential 
accumulation of copper in harbour sediments and subsequent impacts on marine biota.  

Although copper leaching rates are estimated to be in the order of 10 µg/cm2/day, in situ 
measurements of flux rates (for Cu2+) from hard vinyl and epoxy coatings were between 3.7 
and 4.3 µg/cm2/day, respectively in (Schiff et al 2004) or 8 µg/cm2/day for a range of paints 
(Valkirs et al. 2003).  Based on an immersed hull area of 20 m2, and using 8 µg/cm2/day as a 
conservative rate, this would equate to a copper leach rate of 1.6 g/vessel/day or 270 g/day from 
the entire 170 berth facility.  Assuming an average depth of 4 m (of water) below the immersed 
hull area, the theoretical instantaneous concentration in water below an immersed hull would be 
0.2 µg/L, if we consider that 99% of the total copper is strongly bound to naturally occurring 
ligands in seawater (see Lewis 2004) and not bioavailable (or toxic).  The trigger value for 
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marine waters (for 99% and 95% protection of species) is 0.3 µg/L and 1.3 µg/L, respectively 
(ANZECC/ARMCANZ 2000). 

The proposed Safe Harbour is likely to result in an increase in the amount of copper entering the 
harbour waters from the release of antifoulants.  However, accumulation of antifoulants in the 
harbour are unlikely to be problematic as the predicted residence time of water inside the 
harbour after the construction of the wavescreens should be sufficient to maintain copper levels 
below the ANZECC/ARMCANZ (2000) guideline values.  In situ studies undertaken elsewhere 
in Australia (Warnken 2007) have also shown that dilution and dispersal together with the low 
binding capacity of sandy substrate can prevent the build-up of copper that is released from 
recreational vessels. 

Current copper levels in harbour sediments are low as are levels in water, being consistently less 
than the limit of reporting of 1 µg/L. 

Hull Cleaning and Maintenance 
Hard stand areas adjacent to the proposed travel lift will most likely be used for maintenance 
and cleaning and antifouling of boats.  Residues generated from maintenance and repair of boats 
contain a variety of potentially toxic materials including heavy metals and organic compounds 
that can impact on water quality if they enter the marine environment.  Potential pollution from 
boat cleaning, maintenance and repair can be minimised if management measures outlined in 
the EPA Guidelines for Protecting Victoria’s Marinas (1998). 

Petroleum Hydrocarbons 
Potential sources of hydrocarbon pollution include outboard motor emissions and fuel spills 
from refuelling.  Outboard motor emissions contain PAH (polycyclic aromatic hydrocarbons) 
compounds which are likely to evaporate from the water surface or be dispersed through the 
water column.  Heavier molecular weight compounds are adsorbed onto particulates in the water 
column or into bed sediments.  Other potential sources of hydrocarbons include stormwater run-
off. 

Potential pollution from use of fuels, oils and other chemicals can be minimised if management 
measures outlined in the EPA Guidelines for Cleaner Marinas (1998) are adopted.  
Hydrocarbons released from outboard motor emissions are also unlikely to be problematic given 
the modelled flushing of the harbour and the low residence times predicted. 

Bilge Water and Sewage 
A sewage pump out facility is also proposed as part of the proposed Safe Harbour development.  
Collection of oily bilge, sewage and grey water from boats via a pump out facility will prevent 
wastewater from entering the marine environment.  Provision of this type of facility should be 
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consistent with the Best Practice Guidelines for Waste Reception Facilities at Ports, Marinas 
and Boat Harbours (ANZECC 1997) and the EPA Guidelines for Cleaner Marinas (1998). 

Solid Waste 
Investigations undertaken for this study revealed that litter was most abundant in areas adjacent 
to the Pier and walkways.  As discussed in Section 7.4.5, management measures outlined in the 
EPA Guidelines for Cleaner Marinas (1998) will be adopted to ensure that this source of 
pollution is reduced or eliminated. 

7.4.5. Management Measures 

An Environmental Management Plan (EMP) will be prepared and contain specific measures to 
manage potential water quality impacts. Procedures for the preparation of an EMP are detailed 
in the EPA Guidelines for Cleaner Marinas. These mainly relate to the operation of the Safe 
Harbour but a series of management measures will also be adopted to control any potential 
impacts related to construction of the harbour. 

 Table 7-18 Mitigation Measures  

Threatening 
process 

Mitigation measures 

Turbidity Minimise the suspension of sediment from the seabed as much as 
practicable and if necessary, use silt curtains to contain turbid plumes 
generated by pile driving and any other activities likely to cause 
disturbance to the seabed.   

Dredging of 
sediments near 
Travel Lift 

If excavation is required, mitigation and management measures will be 
included as part of an environmental management plan.  
Undertake dredging in accordance with EPA Best Practice Guidelines for 
Dredging (Publication 691).  Suggested measures for minimising effects 
on water quality include selection of a suitable dredge method, installation 
of silt screens where practical (and where sediments are fine) and 
dredging during a less sensitive period of the year i.e. dredging should be 
avoided in summer.  If dredging is required, material from inshore site 
should be disposed to landfill.  

Pollution from 
Construction 
Activities 

Develop an environmental management plan for all planned construction 
activities. The main potential sources of impact on water quality during 
construction are accidental spills of hazardous materials, accidental 
release of construction wastes and litter into the harbour and turbidity 
generated by plant and equipment including barges causing seabed 
disturbance.  Use of silt curtains and floating bunds may be useful 
mitigation options.   

Pollution from 
Operation of the 

Develop an environmental management plan for the operation of the 
harbour that is consistent with EPA Guidelines for Cleaner Marinas 



Mornington Safe Harbour Environment Effects Statement 
Volume 1 – Main Report 
 
 

SINCLAIR KNIGHT MERZ       
 
 PAGE 170 

Safe Harbour (Publication 624).  Mitigation measures for management of waste are 
detailed in the Guidelines. 

 
In addition to the management measures outlined in Table 7-18, silt curtains may be used to 
contain turbid plumes generated by pile driving.  While it is considered that silt curtains are 
unlikely to be required, this will be determined following preliminary environmental monitoring 
of pile driving.   

Environmental monitoring, in the form of water sampling  will be undertaken during the 
construction and operation of the proposed Safe  Harbour to measure compliance with the 
relevant SEPP and ANZECC/ARMCANZ water quality objectives.  

In addition to the management measures outlined above, a series of measures have been 
developed to manage potential operational impacts. These have been developed in accordance 
with the EPA Guidelines (1998) which outline a series of waste management and mitigation 
measures that should be observed by all marina and marine users.   

Boat Maintenance 

 All boat repairs and maintenance that have the potential to generate pollution should be 
undertaken in designated work areas; 

 Undertaking maintenance work inside buildings or under cover to reduce contamination to 
stormwater; 

 Undertaking maintenance in areas over impermeable surfaces that are properly drained to a 
collection pit; and 

 Abrasive blast cleaning should be performed in suitable enclosures to contain the spread of 
residues. 

 

Boat Cleaning 

 Cleaning should be performed in a way to ensure no marine organisms or harmful paints fall 
into marine waters. 

Solid Waste 

 Provision of adequate and well positioned rubbish and recycling bins; and 

 Provision of appropriate facilities and waste receptacles for fish cleaning and wastes. 

Liquid Waste 




