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1.  I ntroduction  

The Shoalhaven River entrance at Shoalhaven Heads (Figure 1.1) has been a n area  of 
considerable interest and de bate for many years.  T�K�H���F�U�H�D�W�L�R�Q���R�I���%�H�U�U�\�¶�V���&�D�Q�D�O���L�Q������22  provided 

a direct link between the Shoalhaven River and Crookhaven Heads.  Since then erosion and 
dredging has expanded  the canal  and it 
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2.  Background Information  

The evolving nature of the entrance  at Shoalhaven Heads has been an ongoing i ssue for the local  
Shoalhaven community for many decades.  News articles dating back to 1936 (Shoalhaven News 

and South Coast Districts Advertiser, 1936) indicate that the local community (then known as 
�µJerry Bailey �¶) wished to have the 
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Figure 2 .1  Shoalhaven River Estuary (with chainage from Crookhaven River mouth) as per Miller et al. 2006  
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make informed choices about ecological, social and commercial goals for the river.  The report 
�U�H�F�R�P�P�H�Q�G�H�G���³the integrated management  of the estuarine waterway, its interaction with ocean 

processes and its interaction with land uses  and processes operatin g on the floodplain ���´�� Various 
actions were identified to better integrate water quality  concerns across the floodplain, including 
add ressing acid sulphate soil drainage in the lower estuary.  

 
The HRC (1999) 
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plan does provide a review of environment factors (REF) prepared in accordance with the 
requirements of the Environmen tal Planning and Assessment Act (1979).  The REF (SCC, 2009 )  

assess es the  impacts of artificially opening the river and of maintaining the dry notch.  The REF 
and plan  
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providing training on the important estua rine/coastal processes.  A picture of the 
demonstration model is provided in Figure 3.3 . 

�x Finally, various other models were provided to engage with the local community.  This 
included a physical wave model that highlighted the role of waves in  





 

 
WRL Technica l Report 2015/19   FINAL    November 2015  14  

 

Figure 3 .3  Display  of the Shoalhaven River Estuary Model  

3.2  Community Science Survey Results  

A ten (10) question survey was dis tributed to attendees during the Community Science Day .  A 
copy of the survey is provided in Appendix A.  The aim of the survey was to better understa nd 
the interests, desire s and background knowledge of the local community.  The results of the 

survey are provided in Figures 3.4 -3.15  below . 
 
Results from the 111  surveys completed  can be summarised as follows:  
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Figure 3 .8  Importance of Environmental Value  

 

 

Figure 3 .9  Biggest Concern for the Shoalhaven Heads and Estuary  
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Figure 3 .10  Most Common Activity in the Shoalhaven River Estuary  

 

 

Figure 3 .11  General Understae 
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Figure 3 .12  Importance of Maintaining Existing Environment and Amenity in Estuary  

 

 

Figure 3 .13  Importance t
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Figure 3 .14  Interest in Environmental Training and Education  

 

 

Figure 3 .15  Future Management Actions  

Survey results were used to focus the options addressed within the study. An assessment of the 

options assessed is detailed in Section 5.   
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3.3  State Agency Positions on Shoalhaven Heads Entrance  

As part of this study, various state agencies were contact ed and a request lodged to  update their 
�S�R�V�L�W�L�R�Q���R�Q���W�K�H���6�K�R�D�O�K�D�Y�H�Q���+�H�D�G�¶�V���H�Q�W�U�D�Q�F�H�������$�J�H�Q�F�L�H�V���F�R�Q�W�D�F�W�H�G���L�Q�F�O�X�G�H�G��the NSW Department 
of Primary Industries �± Fisheries (DPI Fisheries), the NSW Office of Environment and Heritage 

(OEH) and the NSW Crown Lands Departm ent (Crown Lands).    
 
Position statements were previously noted within 
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consultation. The process followed by Council so far is in line with �2�(�+�¶�V�� �S�R�V�L�W�L�R�Q����
Any amendment to the existing policy will need to follow a similar process.  

 
�,�Q�� �V�X�P�P�D�U�\���� �2�(�+�¶�V��updated response state s �W�K�D�W�� �µmanagement options were thoroughly 
considered through the Estuary and Floodplain Management Planning process and th e resultant 

plans are an appropriate guide for management decisions �¶��  The response also states that �µI am 
not aware of information that identifies a significant threat to public health or water quality 
deterioration in the lower Shoalhaven River estuary.  To the contrary, completed estuary health 

report cards by Shoalhaven City Council undertaken with financial and technical assistance from 
�W�K�H���2�(�+���L�Q�G�L�F�D�W�H���W�K�H���6�K�R�D�O�K�D�Y�H�Q���5�L�Y�H�U�¶�V���H�V�W�X�D�U�\���K�H�D�O�W�K���L�V���J�R�R�G�«�¶. 
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Figure 4 .1  EcoHealth Risk Assessment Report Card  (after SCC, 2011 )  

Water quality monitoring results are also ava ilable via the Aqua  dat a website operated by SCC 
(http://webreports.esdat.net/SCC ).  Data reports available within the vicinity of the Shoalhaven 
Heads are limited to two sites namely, the River Road Reserve Boat Ramp and the Hay Avenue 

�%�R�D�W���5�D�P�S�����D�W���W�K�H���P�R�X�W�K���R�I���%�H�U�U�\�¶�V�� �%�D�\���������7�K�H���D�Y�D�L�O�D�E�O�H���G�D�W�D���Y�D�U�L�H�V���L�Q���L�W�V���W�H�P�S�R�U�D�O���H�[�W�H�Q�W���D�Q�G��
many of the parameters have not been reported beyond 2013.  Available parameters  within the 
Aqua Data database  include:  

 
�x Temperature  
�x Dissolved Oxygen  

�x Faecal Colifor m s  
�x Total Suspended Solids  
�x Enterococci  

�x pH 
�x Phosphorus  
�x Nitrogen (total, total oxidised, K jeldahl Nitrogen, Ammonia)  

�x Salinity/Electrical Conductivity  
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Figure 4 .2  Salinity Concentrations wi thin Shoalhaven River Estuary  

 
From an ecological perspective the salinity conditions experienced are within natural fluctuations.  
There are no salinity triggers or guidelines for estuaries and therefore no determination as to 

whether an exceedance value is triggered  by altering salinity .  However, for oyster harvest areas  
salinity is an important variable . 
 

As per the NSW Food Authority, there are six (6) areas in the Shoalhaven River estuary for 
harvesting of oysters  (Figure 4.3 ) �������%�H�U�U�\�¶�V�� �%�D�\���L�V���W�K�H���P�D�Ln harvest area within the Shoalhaven 
Heads region with the other areas located further downstream.  The Australian Shellfish Quality 

�$�V�V�X�U�D�Q�F�H���3�U�R�J�U�D�P���F�O�D�V�V�L�I�L�H�V���%�H�U�U�\�¶�V���%�D�\���D�V���µ�&�R�Q�G�L�W�L�R�Q�D�O�O�\���5�H�V�W�U�L�F�W�H�G�¶�����U�H�F�R�J�Q�L�V�L�Q�J���W�K�D�W���W�K�H�U�H���D�U�H��
some local issues with w ater quality, but at levels low enough to be removed via depuration.  
�7�K�H�� �F�R�Q�G�L�W�L�R�Q�V�� �I�R�U�� �W�K�H�� �%�H�U�U�\�¶�V�� �%�D�\�� �V�L�W�H�� �D�U�H�� �E�D�V�H�G���R�Q�� �U�D�L�Q�I�D�O�O�� ���J�U�H�D�W�H�U���W�K�D�Q�� ������ �P�P�� �L�Q�� ������ �K�R�X�U�V����

and salinity (less than 18 ppt or approximately 30,000 uS/cm).  
 
Figure 4.2  indicates that s alinity is often below 30,000 uS/cm following rainfall.  Salinity 

conditions at Crookhaven Heads also fall below this trigger value but re cover  quicker.  Indeed , 
the only time when salinity concentrations are  higher at Shoalhaven Heads versus Crookhaven 
Heads is when the entrance was opened  following a manual entrance opening in early 2013.  As 

�V�X�F�K�����W�K�H���R�\�V�W�H�U���L�Q�G�X�V�W�U�\���D�W���%�H�U�U�\�¶�V���%�D�\���S�U�H�I�H�Us a sustained open entrance at Shoalhaven Heads 
as it ensures elevated salinity concentrations and a quicker return to  salinity concentrations 
above 30,000 uS/cm after rainfall  (pers comm, J. Zealand) . 

      

4.1.2  Dissolved Oxygen  

Dissolved oxygen (in % saturation) 
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% saturation and 87 % saturation, respectively.  Numerous measurements below 80% 
saturation appear to coincide with catchment wide rainfall events when nutrien ts or low 

-4(d)34 75ssolved oxygen inflows can be -4(d)34 75scharged into the system.   
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Figure 4 .3  Harvest Areas in the Shoalhaven River (from Shoalhaven River Oysters, 2012)  
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Figure 4 .4  Dissolved Oxygen Conditions at the River Road Reserve Boat Ramp (a), Hay Avenue 

(b) an
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Faecal coliform counts within the vicinity of Shoalhaven Heads are shown to be typically within 

acceptable levels with individua l measurements occasionally exceeding triggers  values .  As noted 
in the guidelines, individual readings may exceed the trigger but subsequent samples (4 out of 
5) at the River Road Reserve Boat Ramp and Hay Avenue return below trigger concentrations.  

Gene rally , faecal coliform triggers are exceeded at Hay Avenue more frequently than at the River 
Road Reserve site suggesting the source is further upstream.  However , the source is difficult to 
ascertain as occasional high measurements in estuaries can be associated with septic tank 

discharges, stormwater overflows or agricultural runoff (faecal coliform counts do not distinguish 
between human and other warm blooded sources e .g. cattle ) .   
 

Additional data collected by Food Safe Authority (2013) suggests that faecal coliform counts are 
�K�L�J�K�H�V�W���Z�L�W�K�L�Q���W�K�H�� �X�S�V�W�U�H�D�P�� �U�H�D�F�K�H�V�� �R�I�� �%�H�U�U�\�¶�V�� �%�D�\���� �� �$�V�� �S�H�U�� �)�L�J�X�U�H��4.6 , concentration values in 
exceedance of the trigger values were measured during multiple sampling runs between 2004 

and 2013.  This suggests that a source of f aecal coliform contamination may be evident within 
�%�H�U�U�\�¶�V���%�D�\���D�Q�G���I�X�U�W�K�H�U���V�W�X�G�L�H�V���D�U�H���U�H�F�R�P�P�H�Q�G�H�G������ 
  

 

 
 

4.1.4  Water Quality Summary  

Based on the l imit ed data set 
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Figure 4 .6  Stage - Volume Relationship for Shoalhaven Heads area (denoted in red)  

 

In addition to tidal ly  driven circul ation, wind forced circulation would play an important role in 
the Shoalhaven Heads embayment area.  Predominant northeast winds in the summer and 
southeast winds in the winter have sufficiently long fetches in the embayment to drive water 

circulation fost ering water turnover and decreasing any vertical stratification caused  by  solar 
radiation.  This additional wind driven circulation would increase mixing and overall circulation in 
the embayment 
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January 1994 closing  November 1999 closing  

November 2013 open  May 2013 closed  September 2005 Closed  May 2015 closed  

Figure 4 .8  Historic Aerial Images of Shoalhaven He ads (199 1  -  2015 )  
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The formation of a flood tide delta is evident in several of the historic aerial images.  Depending 
on the entrance dynamics and the antecedent conditions, the flood tide delta can lead to 

significant volumes of sand being deposited within the bay.  Large sand deposits are  apparent in 
the aerial imagery from 1949, 1981, 1996, 2005 and 2015.   However, in subsequent images the 
sand deposits have been removed from the estuary by the preceding flood event.   

 
Additional information comparing bathymetry profiles against recent d ata should be available 
upon completion of this study (pers comm, R. Caravalho) .  It is recommended that this 

information is reviewed to determine areas with enhanced sedimentation rates.  Following recent 
floods in August 2015 , surveys were also undertake n of the area immediately seaward of the 
entrance.  This information should also be assessed to quantify settlement zones and bar 

formation as well as available sediment for re -entrainment.    
 
The other significant item worth noting in the aerial imagery is the extent of the dune 
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Table 4 .1  Historic Flood Events on the Shoalhaven River Estuary  (adopted from SCC, 2006)  

Month and Year of 

Flood  

Estimated Flood 

Height at Nowra  

(m AHD)  

Month and Year of 

Flood  

Est imated Flood 

Height at Nowra  

(m AHD)  

February 1860  5.7  June 1949  4.0  

June 1864  5.2  February 1956  4.6  

April 1867  5.0  
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pro posed dredging and model - tested to determine if subsequent improv ements  to circulation in 
this area have  the potential to increase local water quality.  

 
A description of the results for each option is provided below.  
 

5.1  Decreas ed  Cross - Sectional Area of Ber �U�\�¶�V���&�D�Q�D�O 

Numerical simulations were  undertaken using a 2 -Dimensional hydrodynamic computer model of 
the lower Shoalhaven River estuary  to test the influence of decreasing the cross -sectional area 

�R�I�� �%�H�U�U�\�¶�V�� �&�D�Q�D�O���R�Q���W�L�G�D�O���I�O�R�Z�� �U�H�J�L�P�H�V.  The model was pre viously calibrated as per Miller et al. 
(2006) and Glamore et al. (2014).  T he model was used to simulate existing conditions including 
�Z�D�W�H�U�� �O�H�Y�H�O�V���� �Y�H�O�R�F�L�W�L�H�V�� �D�Q�G�� �W�L�G�D�O�� �I�O�X�V�K�L�Q�J�� �G�\�Q�D�P�L�F�V���� �� �5�H�V�X�O�W�V�� �R�I�� �W�K�H�V�H�� �µ�E�D�V�H�O�L�Q�H�¶�� �V�L�P�X�O�D�W�L�R�Q�V����

depicting resident flush ing times during base  flow conditions, are provided in Figure 5.1 . These 
tests were undertaken with a conservative (i.e. no decay) tracer concentration of 100 arbitary 
units initially distributed across the entire estuary.  The oceanic boundary concentrati on was set 

to 0 arbitrary  units.  In this manner , tidal (i.e. oceanic) flushing rates (in percentages) could be 
quickly calculated.   
 

The results from the baseline model simulations provide an indication of the existing tidal 
flushing throughout the estua ry.   Figure 5.1  shows that  after 2 days of tidal flushing the 
Shoalhaven Heads region is unchanged.  After 3 days of tidal exchange the area has been 30% 

flushed and following 8 days of tidal exchange , via Crookhaven Heads , the area is approximately 
70% fl ushed.  Following 15 days of tidal exchange, the area is shown to be 80% flushed but it 
requires another nearly 15 days of tidal exchange to reach 90% flushing.  These results provide 

a useful ba seline  estimate to compare tidal flushing characteristics und er various engineer ed 
options .            
 

�6�L�P�X�O�D�W�L�R�Q�V���Z�L�W�K���D���G�H�F�U�H�D�V�H�G���F�U�R�V�V���V�H�F�W�L�R�Q�D�O���D�U�H�D���I�R�U���%�H�U�U�\�¶�V���&�D�Q�D�O���Z�H�U�H���V�X�E�V�H�T�X�H�Q�W�O�\��assessed .  
Three alternative scenarios were tested including a 30% reduction in canal cross -sectional area, 
a 50% reduction in canal cross -sectional area and the construction of a constriction from 

�2�¶�.�H�H�I�H�¶�V�� �3�R�L�Q�W�� �W�R�Z�D�U�G�V�� �6�K�R�D�O�K�D�Y�H�Q�� �+�H�D�G�V�� �W�R�� �U�H�G�X�F�H�� �W�K�H�� �F�U�R�V�V-sectional area.  For these 
scenarios the model was retested and compared against the baseline scenario to assess tidal 
flush �L�Q�J���G�\�Q�D�P�L�F�V���D�Q�G���L�P�S�O�L�F�D�W�L�R�Q�V���Z�L�W�K�L�Q���%�H�U�U�\�¶�V���&�D�Q�D�O������ 

 
The results from the updated modelling scenarios suggest that the reductions in cro ss sectional 
area have a limited e ffect on tidal flushing in the Shoalhaven Heads area and result in higher 

velocities  �Z�L�W�K�L�Q�� �%�H�U�U�\�¶�V�� �&�D�Q�D�O���� Within the restricted canal scenarios the velocities within the 
canal increased correspondingly to the percent restricted but did not significantly alter tidal 
flushing within the estuary.  For the scenario with a restricted entranc �H�� �D�W�� �2�¶�.�H�H�I�H�¶�V�� �3�R�L�Q�W���� �D��

large eddy  was formed in the vicinity of the entrance and velocities significantly increased 
through the entrance , however  there was no appreciable effect on circulation within Shoalhaven 
Heads .  Animations of the hydrodynamic resul ts are provided as electronic video files with this 

report.  
 
The results from this management option suggest that decreasing the cross sectional area of 

�%�H�U�U�\�¶�V�� �&�D�Q�D�O�� �Z�L�O�O�� �Q�R�W�� �D�S�S�U�H�F�L�D�E�O�\�� �D�O�W�H�U�� �F�L�U�F�X�O�D�W�L�R�Q�� �Z�L�W�K�L�Q�� �6�K�R�D�O�K�D�Y�H�Q�� �+�H�D�G�V�� �D�Q�G�� �Z�R�X�O�G�� �O�L�N�H�O�\��
result in  increased velocities and subsequent erosion.  To this point unless significant and costly 
erosion control measures were installed , the channel would likely scour to the existing cross -

sectional area.  A decreased cross sectional area would also have a sig nificant influence on 
upstream flood levels and would need to be tested in any future flood study assessments.        
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 Figure 5 .1 . Tidal Flushing Results For Baseline Scenarios at 2, 3, 8, 15 and 29 Days  

 

Tidal Flushing Response -  Day 2  

Tidal Flushing Response -  Day 3  

Tidal Flushing Response -  Day 8  
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Figure 5 .2  ���F�R�Q�W�¶�G��. Tidal Flushing Results For Baseline Scenarios at 2, 3, 8, 15 and 29 Days  

 

5.2  Increased Circulation at Shoalhaven Heads via Oceanic Transfer Pipes  

In theory , oceanic pipes could u tilise the tidal lag between Shoalhaven Heads (when the 
entrance is closed) and the ocean to transfer marine water into the bay and hence, increase 
circulation.  This is particularly appe aling to the community as  local  feedback suggests that the 

community desires marine conditions within Shoalhaven Heads (versus the existing estuarine 
conditions).  To test this option, a series of analytical equations for pipe flow were developed 
using real tidal levels.  The tidal signal adopted is illustrated in Figure 5. 2.  

 
The results from the analytical assessment suggest that the transfer pipes would not provide 
sufficient exchange to influence circulation.  Assuming two (2) 0.9 m diameter pipes could be 

effectively installed to transfer water without excessive marine growth  or sediment clogging the 
pipes , the maximum volume provide d is approximately 8000 m 3.  As discussed earlier, the 
stage -volume relationship for the bay suggests that regular tidal exchange within the system is 

approximately 1,000,000 m 3
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Figure 5 .3 . Tidal Heights Used to Calculate Potential Tidal Exchange  

 

5.3  Increased Circulation via a n Excavated  
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Day 8  Day 2  Day 29  

With 40 m excavated channel at -1.5 m AHD  

Existing Scenario  

Figure 5 .4 . Tidal Flushing Simulation Results with (top row) and without (bottom row) a Channel Linking Comerong and Shoalhaven Heads.  
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5.4  Targeted Dredging Works within Shoalhaven Heads  

Due to the extensive flood tidal delta that forms when the entrance is open, entrance dredging 
and local sand placement has not been extensively modelled for this study.  An analysis of a 
simi
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5.5  Assessment of a Permanent Entrance  

The primary ai m of this option is to examine concept designs for improving circulation within the 
waterbody adjacent to Shoalhaven Heads.  For this assessm ent the entrances examined by 
Posford et al (19 77 )  were re -assessed to determine if contemporary techniques would 

significantly alter methods or designs.  As noted in the brief, our review of the entrance options 
was based on expert professional advice.  S ignificant additional field campaigns and 
numerical/physical modelling would be necessary to undertake a detailed design of any preferred 

entrance option.  
 
The preferred option recommended by Posford et al. (1977) is a series of groynes either side of 

the entrance.  This option, as depicted in Figure 5.4, has four (4) pair of groynes with the first 
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approximately 500,000 m 3, which allows for 50% sand bypassing.  Posford et al. (1977) note 
�W�K�D�W���µit is probable that the entrance will remain op en without closing the canal �¶�� 

 
While existing monitoring suggests that the waterbody upstream of the entrance has a good 
ecological health, a permanent entrance is the only likely management option that would  

effectively  increase circulation within the Shoalhaven Heads area.  Previous research by Miller et 
al. (2006) suggests that th e tidal flushing impact would be limited to the Shoalhaven Heads 
area , although this would depend on the entrance design .  The primary beneficiary of this work 

would be the oys �W�H�U���K�D�U�Y�H�V�W���D�U�H�D�V���Z�L�W�K�L�Q���%�H�U�U�\�¶�V���%�D�\���Z�K�L�F�K���Z�R�X�O�G��benefit from h igher  and more 
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6.  Summary and Recommendations  

This report details the previous studies, community feedback, identified concerns and 
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erosion/sediment transport.  This recommendation aligns with HRC (1999) and the 
Estuary Management Plan (2008) recommendations.  

 
�x The Shoalhaven River flood study should be review ed and update d to incorporate 

modern computational methods.   Originally completed in 1990 , the flood study for the 

region could be improved to address :  
o Refine d entrance d esign levels, opening dynamics and dredging effects ;  
o �7�K�H�� �U�R�O�H���R�I�� �%�H�U�U�\�¶�V�� �&�D�Q�D�O�� �D�V���W�K�H�� �S�U�H�I�H�U�H�Q�W�L�D�O���I�O�R�Z�� �S�D�W�K�� �G�X�U�L�Q�J�� �P�R�G�H�U�D�W�H���W�R���O�D�U�J�H��

floods in l ight of the expansion of the canal and the implications to discharge at 
the Shoalhaven Heads entrance;   

o Implications of Broughton Creek flooding levels  and alternative triggers for 

localised floods ;  
o Concern s with vegetation encroachment at the entrance an d infilling  dynamics of 

the  bay ;  

o Climate change implications . 
 

�x An e ducational program  is recommended to highlight that the w ater quality  within and 

around Shoalhaven Heads  is of good  quality , that circulation is sufficient , and that the 
estuary undergoes c yclical processes  naturally opening and closing the entrance .  The 
education campaign should also ensure that the community is prepare d for  future flood  

events, understand the broad acre acid sulphate soil concerns in the estuary and 
acknowledge the tempor ary nature of the shoals within the bay.  

 

�x Significant efforts should be made to address water quality issues affecting the o yster 
industry  �D�W�� �%�H�U�U�\�¶�V�� �%�D�\���� �� �$�� �F�D�W�F�K�P�H�Q�W�� �D�S�S�U�R�D�F�K�� �L�V�� �U�H�F�R�P�P�H�Q�G�H�G�� �W�R�� �L�G�H�Q�W�L�I�\�� �S�R�O�O�X�W�D�Q�W��
sources, undertake corrective measures and  ;
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�0�D�Q�O�\�� �+�\�G�U�D�X�O�L�F�V�� �/�D�E�R�U�D�W�R�U�\���� �������������� �³�6�K�R�D�O�K�D�Y�H�Q�� �5�L�Y�H�U�� �7�L�G�D�O�� �'�D�W�D�� ����th  �$�S�U�L�O�� ���������´���� �5�H�S�R�U�W��
MHL562, November 1990, NSW Public Works, Sydney.  

 
�0�D�Q�O�\�� �+�\�G�U�D�X�O�L�F�V�� �/�D�E�R�U�D�W�R�U�\���� ���������������� �³�6�K�R�D�O�K�D�Y�H�Q�� �5�L�Y�H�U�� �'�\�H�� �'�L�V�S�H�U�V�L�R�Q��
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Posford, Pavry, Sinclair and Knight (1977b), Engineering Studies of Shoalhaven -  Crookhaven 

Estuary:  Volume III, Shoalhaven Waterway Pla nning Study, for the Department of Public Works 
NSW, June.  
 

�3�X�E�O�L�F���:�R�U�N�V���'�H�S�D�U�W�P�H�Q�W���������������������³�6�K�R�D�O�K�D�Y�H�Q���+�H�D�G�V���%�H�D�F�K���5�H�F�H�V�V�L�R�Q���$�Q�D�O�\�V�L�V���5�H�S�R�U�W�´�����5�H�S�R�U�W��
No. PWD 82023, August 1982, Civil Engineering Division, Public Works Department, NSW.  
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Appendix A: Draft Survey �± Improving Flows to the 
Shoalhaven River at Shoalhaven Heads  
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Appendix A2  -  South Coast Register May 27, 2015  
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Memorandum 
 

To: Ms. Isabelle Ghetti Date: Wednesday 23rd March 2016 

From : Will Glamore Ref:  WRL Memo 20160323_v2.doc 
Subject : Desktop Analysis of Various Options for the Channel on the North Side of Old Man Island in the Shoalhaven 

River Estuary. 

 
Introduction  

The Water Research Laboratory (WRL) of the School of Civil and Environmental Engineering at UNSW Australia has 
recently completed an investigation entitled, Management Options for Improving Flows of the Shoalhaven River at 
Shoalhaven Heads (WRL Technical Report 2015/19).  Numerical modelling was undertaken as part of the study to 

investigate management options that may increase water circulation in the estuary at Shoalhaven Heads and prevent the 

area becoming a shoaled backwater.  Subsequent to the findings of the study, The Shoalhaven Heads Estuary 
Taskforce, an advisory committee of Shoalhaven City Council (SCC), requested additional desktop analysis of 
management options for the channel on the north side of Old Man Island in the Shoalhaven River estuary, to further 

investigate the potential for improving flows at Shoalhaven Heads.  The options proposed for investigation included:  
 
1. Shoalhaven Heads entrance opened and existing conditions in the channel on the north side of Old Man Island; 

2. Shoalhaven Heads entrance opened and the channel on the north side of Old Man Island dredged to -2.0 m AHD, 
with the existing channel width maintained (approximately 80 m); and 

3. Shoalhaven Heads entrance opened, the channel on the north side of Old Man Island dredged to -5.0 m AHD and 

widened to approximately twice the width of the existing channel. 
 
Numerical simulations were undertaken using a calibrated, 2-Dimensional hydrodynamic computer model of the lower 

Shoalhaven River estuary to assess the implications of the options proposed.  The model was used to simulate changes 
to hydrodynamic conditions based on the proposed options, including water levels, velocities, and tidal flushing 
dynamics.  A summary of the model scenarios is provided in Table 1.  The ocean boundary salinity was set to 35.0 ppt, 

and ocean boundary water levels were selected from a representative year of tidal record at Crookhaven Heads.  It is 
worth noting that the options proposed were investigated without considering wave action and sediment dynamics at the 
ocean entrances, which would be likely to have other significant impacts. 

 
Table 1. Model Scenarios  

 

Scenario  Management Option for Shoalhaven Heads 

Entrance  

Management Option for Northern Channel  



Memorandum �± Management Options for Improving Flows of the Shoalhaven River at Shoalhaven Heads  |  2 

Water level, velocity, discharge, and salinity data was extracted at several locations of interest in the Shoalhaven River 
estuary, including the Northern Channel (i.e. �W�K�H���F�K�D�Q�Q�H�O���R�Q���W�K�H���Q�R�U�W�K���V�L�G�H���R�I���2�O�G���0�D�Q���,�V�O�D�Q�G�������%�H�U�U�\�¶�V���%�D�\�����6�K�R�D�O�K�D�Y�H�Q��

Heads, and the River Road Reserve Boat Ramp, and Crookhaven Heads, as shown in Figure 1.   
 
Predicted Salinity Concentrations  

Predictions of annual salinity concentrations at these locations, including the median, minimum, maximum, and 10th 
percentile and 90th percentile values, are provided in Figure 2.  Analysis of the results from the numerical simulations of 
the proposed options has shown that there is no significant statistical difference in salinity concentrations at the locations 

of interest in the Shoalhaven River estuary.  In particular, comparing the results from Cases ���� �D�Q�G�� ���� �D�W�� �%�H�U�U�\�¶�V�� �%�D�\��
showed that there was limited increase in annual median salinity concentrations at Shoalhaven Heads (<1% increase) as 
a result of dredging the channel on the north side of Old Man Island.  It is worth noting that for an open entrance at 

Shoalhaven Heads (Cases 1 
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Figure 1. Location Figure Showing Data Extraction Points   

Data Extraction Points 

Discharge Lines 



Memorandum �± Management Options for Improving Flows of the Shoalhaven River at Shoalhaven Heads  |  4 
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Figure 3. Statistical Analysis ( Minimum, Maximum, Median, 10 th Percentile, 90 th Percentile) of Predicted Annual Salinity 

�&�R�Q�F�H�Q�W�U�D�W�L�R�Q�V���D�W���%�H�U�U�\�¶�V���%�D�\���L�Q���W�K�H���6�K�R�D�O�K�D�Y�H�Q���5�L�Y�H�U���(�V�W�X�D�U�\���I�R�U���W�K�H���2�S�W�L�R�Q�V���3�U�R�S�R�V�H�G�����D�Q�G���&�R�P�S�D�U�H�G���W�R���D���&�O�R�V�H�G��

Shoalhaven Heads Entrance  
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