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Dear Glenn, 

RESPONSES TO DEPARTMENT OF PLANNING AND COUNCIL COMMENTS ON 
THE BOAT HARBOUR PRECINCT ENVIRONMENTAL ASSESSMENT 

1 INTRODUCTION 

This letter has been prepared to provide responses to issues raised by the New South Wales 
Department of Planning (DoP) and Shellharbour City Council (Council) regarding the 
Environmental Assessment (EA) submitted for the Shell Cove Boat Harbour Precinct. 

The EA was submitted by LFA on behalf of Australand in March 2010. Issues addressed within 
this letter can be referenced within correspondence received from the DoP and Council dated 4 
June 2010 and 23 April 2010 respectively. This letter will address comments made in the 
aforementioned correspondence regarding flooding and water cycle management. 

2 FLOODING 

Both DoP and Council have commented on the flooding component of the EA. Flooding comments 
relate to, viz: 

 Flood Planning Levels and Climate Change; 

 additional flood mapping information; 

 Council’s Floodplain Risk Management DCP and flood risk; and 

 clarification of 1-Dimensional and 2-Dimensional modelling. 

Responses addressing the issues raised by the DoP and Council are addressed under the 
following sub-headings. 

2.1 Department of Planning Comments 

The DoP engaged an external consultant to provide specialist advice on the hydrological and 
some geo-technical aspects of the EA. The DoP consolidated these comments into a list of key 
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issues provided in correspondence dated 4 June 2010. The key issues are stated and addressed 
individually under the following sub-headings. 

2.1.1 Provide a full  explanation of the Flood Planning Level.  It  would 
be more prudent to use 0.9m in accordance with the Draft NSW 
Coastal Planning Guideline Adapting to Sea Level Rise 

The EA documents the evolution of flood modelling within the Boat Harbour Precinct. At the time of 
preparing the Boat Harbour Precinct flood model, sea level rise was addressed by the 2007 
Department of Environment and Climate Change publication, ‘Practical Considerations of Climate 

Change’. This document provided low, medium and high climate change scenarios.  

The EA adopted the medium range scenario to incorporate the impacts of climate change into the 
Flood Planning Level and additionally assessed the sensitivity of the high climate change scenario 
coupled with an increase in rainfall intensity of 30%. 

Since the submission of the EA, the NSW DoP has issued the ‘NSW Coastal Planning Guideline 
Adapting Sea Level Rise, August 2010’. This guideline recommends that a year 2100 sea level 
rise of 0.90 m should be incorporated into Flood Planning Levels. Accordingly, the Boat Harbour 
Precinct will adopt this recommendation into Flood Planning Levels adjacent to Boat Harbour and 
the major overland flow paths identified in the EA submission.  

In summary, the revised Flood Planning Level for areas adjacent to the Boat Harbour and major 
overland flow paths will be based upon: 

 the 100 year ARI flood level plus 0.90 m sea level rise (for the year 2100) plus 0.50 m (to 
comply with Council’s freeboard requirement). 

2.1.2 Provide a map showing the FPL (refer to Figure 5 of Draft NSW 
Coastal Planning Guideline Adapting to Sea Level Rise)  

The Boat Harbour Precinct will adopt a Flood Planning Level equivalent to the 100 year Average 
Recurrence Interval (ARI) peak water surface level with an additional 0.90 m (provided for the year 

2100 sea level rise prediction) and a further 0.50 m freeboard (in accordance with Council 
guidelines). 

The preparation of a FPL map in accordance with Figure 5 of the NSW Coastal Planning Guideline 
Adapting to Sea Level Rise is proposed to be undertaken with the subsequent project applications 
when more detailed definition of final design levels is available. This will include localised flood 
modelling for each stage of the Boat Harbour Precinct to demonstrate compliance with the NSW 
Coastal Planning Guideline Adapting to Sea Level Rise. 

2.1.3 The mitigation measures identified to reduce impacts on flood 
levels in the vicinity of Ron Costello Oval should be covered in 
the Statement of Commitments 

There are some minor increases and decreases in flood levels within Shellharbour Village for the 
100 year ARI event. A decrease in the range of 0.01m to 0.05m is predicted along the northern 
boundary of the site and part of Boollwarroo Parade. The maximum increase is predicted to be 
0.02m to 0.03m to the north of Ron Costello Oval. These increases are not significant; 
consequently mitigation measures are not proposed because: 
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 The predicted minor increases are localised to a small area and unlikely to have any 
significant or measurable impact; 

 The increase is negligible in the context of sea level rise impacts of up to 0.9m; and 

 The overall result is positive with most effected properties within Shellharbour Village 
benefiting from a minor reduction in flood levels in the 100 year ARI event and a significant 
reduction in the PMF event. 

2.2 Shellharbour City Council Comments 

The DoP has provided the responses to the Boat Harbour Precinct for both public and agency 
submissions in a letter dated 23 April 2010. Within this letter, Council provides a series of 
comments about flooding assessment contained within the EA. Responses to Council’s comments 
are provided below under the relevant sub-headings. 

2.2.1 Council’s Flood Policy 

The Boat Harbour Precinct has been prepared with due consideration of flood risk, as required by 
Council's Flood Plain Risk Management Development Control Plan (and the NSW Flood Plain 
Development Manual, 2005).  

The external consultant engaged by DoP to provide specialist advice has commented that 
Appendix F of the EA provides a comprehensive assessment of flood risk and compliance is 
satisfactorily demonstrated with the NSW Flood Plain Development Manual and Council's Flood 
Plain Risk Management DCP. 

Flood risk will be assessed in all future project plan applications for consistency with the concept 
plan and compliance against the NSW FDM, 2005 and Council's FRM DCP.  

2.2.2 1-Dimensional and 2-Dimensional f lood modelling techniques 

Flood modelling was undertaken by Cardno Lawson Treloar using SOBEK modelling software. 

SOBEK utilises both 1-Dimensional and 2-Dimensional modelling techniques. Flow within 
dedicated water courses (i.e., creeks, culverts, channels, etc) are modelled as 1-Dimensional until 
such a time when the bank of the water course is overtopped. Flood behaviour beyond the banks 
is modelled as 2-Dimensional. The flooding extents documented within Appendix F of the EA are 
2-Dimensional. 

2.2.3 Climate Change 

As outlined in Section 2.1.1 the incorporation of sea level rise for the Boat Harbour Precinct will 
adopt a year 2100 sea level rise of 0.90 m. This is in accordance with the recommendations made 
in the NSW Coastal Planning Guideline Adapting to Sea Level Rise, August 2010. 

The impacts of climate change have been considered for the 5 year and 100 year ARI and PMF 
event. The 100 year ARI flood is the basis for flood planning.   The impact of 0.9m sea level rise 
on the 5 year and 100 year ARI and PMF storm events will be undertaken during detailed design 
phases of the Boat Harbour Precinct. 
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3 WATER CYCLE MANAGEMENT 

Both DoP and Council have commented on the above report as part of their respective responses 
to the Boat Habour Precinct EA. Comments relate to, viz: 

 how proposed Water Sensitive Urban Design (WSUD) measures will meet reduction 
targets; 

 clarification of the extent of pollutant reductions from the pre-development and post-
development condition; 

 efficiency and hydraulic residence time of constructed wetlands; 

 compliance with pollutant reduction targets for all stages of the development; and 

 details of stormwater quality modelling provided. 

While responses to the detailed issues raised are set out below, it is important to acknowledge that 
the detailed stormwater quality management processes, including the stormwater treatment train 
system, have formed an integral part of the detailed stormwater quality assessments that have 
resulted in Ministerial consents including: 

 Determination of Development Application No. 95/133 (26 November 1996); and 

 Notice of Modification to Development Consent (6 September 2004). 

The objective of the adopted stormwater management strategies has been to match the pre-
development pollutant concentrations at the Shellharbour Swamp / Tasman Sea confluence. 

Accordingly, part of the defined stormwater quality control treatment train has already been 
implemented with approximately 36% of the total wetland area already in place. A further 38% is 
planned to be constructed in association with the development of Shell Cove Stages 9 and 10, 
which lay outside the Boat Harbour Precinct. The balance of the wetlands (i.e., 26%) will be 
located within the Boat Harbour Precinct. 

3.1 Department of Planning Comments 

The DoP engaged an external consultant to provide specialist advice on the hydrological and 
some geo-technical aspects of the EA. The DoP consolidated these comments into a list of key 
issues provided in correspondence dated 4 June 2010. The key issues are stated and addressed 
individually under the following sub-headings. 

3.1.1 Clarify how you are proposing to link the various water 
treatment measures and demonstrate how the measures will  
meet the reduction targets of TSS 85%, TP 45% and TN 45% for 
annual pollutant loads 

It is important to note that the Stormwater Quality Management Strategy considered the 
Department of Environment and Conservation (DEC) guidelines as presented in ‘Managing Urban 

Stormwater: Council Handbook’, Environmental Protection Authority (1996). This document states 
the following reduction targets: 

 80% reduction in average annual loads for Total Suspended Solids; 
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 45% reduction in average annual loads for Total Phosphorus; and 

 45% reduction in average annual loads for Total Nitrogen. 

The stormwater quality modelling tool MUSIC was used to estimate the average annual pollutant 
loads generated by the proposed development and to determine the efficiency of the proposed 
WSUD measures. 

The Boat Harbour Precinct will include a suite of WSUD measures, including rainwater tanks, bio-
retention swales, bio-retention basins, gross pollutant traps and constructed wetlands. The 
Stormwater Quality Management Strategy proposes arrangement of these measures in a strategic 
fashion throughout the development to utilise a “treatment train” approach to stormwater quality 
improvement. Rainwater tanks will be provided on each residential lot and other measures will be 
incorporated into the Boat Harbour Precinct in accordance with Figure 2 of Sub-Appendix B of 
Appendix B of the EA. 

A site grading plan has been developed for the Boat Harbour Precinct that considers the 
requirement to drain stormwater runoff to the Harbour via the proposed WSUD measures. The 
proposed drainage network and WSUD “treatment train” result in the following average annual 
reductions in pollutant loads: 

 Total Suspended Solids  82%; 

 Total Phosphorus  57%; and 

 Total Nitrogen   47%. 

3.1.2 Clarification is required on Table 3.1 and 3.2 (page 22 of main 
Appendix B). The reduction percentages in Table 3.2 do not 
appear to match with the pollutant load removal values in Table 
3.1 

The Stormwater Quality Management Strategy had been prepared to demonstrate that the Boat 
Harbour Precinct development does not discharge increased volumes of Total Suspended Solids, 
Total Phosphorus and Total Nitrogen at Shellharbour South Beach than in the existing scenario. 
Additionally, the Stormwater Quality Management Strategy satisfies the DEC guidelines. 

The existing (i.e., pre-development) pollutant concentrations were subject to thorough investigation 
and modelling works. Section 3 of Sub-Appendix B of Appendix B of the EA details the 
measures that were taken to verify the existing Event Mean Concentrations for the pre-
development catchment. The efficiency of Shellharbour Swamp was included when estimating the 
existing stormwater pollutants being discharged at Shellharbour South Beach. Extensive 
documentation has been prepared on the derivation of existing stormwater pollutant loads, such 
documentation includes: 

 ‘Shell Cove Boat Harbour Precinct Stormwater Quality Management Strategy’, 
WorleyParsons, September 2009; 

 ‘Shell Cove Stormwater Quality Management Issue No. 1’, Patterson Britton and Partners, 
2005; 

 ‘Shell Cove Master Plan Review, final report on water management’, GHD, 1999; and 
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 ‘Shell Cove Commission of Inquiry, Report on Stormwater Issues for Submission in Reply’, 
GHD, 1996. 

By way of clarification Table 1 below nominates the average annual pollutant loads arriving at 
Shellharbour South Beach for the existing, the developed (untreated) and developed (treated). The 
percentage reductions between the existing and developed (treated); and between developed 
(untreated) and developed (treated) are shown in Table 2. 

Table 1 Average Annual Pollutant Loads – Shellharbour South Beach 

Average Annual Pollutant Load (kg/year) 

Suspended Solids Total Phosphorus Total Nitrogen 
Location 

Existing 
Developed 

(untreated) 

Developed 

(treated) 
Existing 

Developed 

(untreated) 

Developed 

(treated) 
Existing 

Developed 

(untreated) 

Developed 

(treated) 

Shellharbour 

South Beach 
70,700 262,000 46,700 202 429 185 1,840 3,290 1,750 

Table 2 Pollutant Reductions at Shellharbour South Beach 

 Existing and 
Developed (treated) 

Developed (untreated) 
and Developed (treated) 

Suspended Solids 34% 82% 

Total Phosphorus 8% 57% 

Total Nitrogen 5% 47% 

3.1.3 Consideration of additional aspects 

The DoP has identified a series of items that should be considered. These items are nominated 
and responded to under the following sub-headings. 

3.1.3.1 Construction impacts on water quality for different stages of the development 

It is proposed to stage the construction of the Boat Harbour Precinct. The nature of the staging 
plan will require the bulk of stormwater infrastructure to be built during the early stages of the 
development. Thus, it is likely that the stormwater quality will exceed the anticipated performance 
up until the construction of the Boat Harbour Precinct is finalised. 

Supporting documentation for the interim scenarios (i.e., each stage) will also address Sediment 
and Erosion Control in accordance with Council’s requirements and the “Blue Book”. 

3.1.3.2 Impact of major flood events on the proposed systems 

The majority of WSUD mechanisms within the Boat Harbour Precinct are “on-line”. That is, they 
coincide with designated overland flow paths. Thus, WSUD mechanisms will need to be designed 
to accommodate storm events up to the 100 year ARI event. This can be readily achieved by: 

 appropriate design of inlet structures; 

 appropriate design of outlet structures; 
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 provision of adequate deep water zones to limit damage to macrophytes within the 
constructed wetlands; 

3.1.3.3 Whether on-site detention is proposed 

Given the downstream location of the Boat Harbour Precinct catchment (i.e., immediately adjacent 
to the ocean) there is no requirement to preserve existing downstream flow regimes or 
infrastructure. Thus, on-site detention is not proposed. However, the flooding extents documented 
within the EA include existing on-site detention upslope of the Boat Harbour Precinct. 

3.1.3.4.1 Impacts of seepage of flows from stormwater treatment devices and the impact on 
local ground water quality 

The proposed WSUD features do not intercept the proposed ground water table for the Boat 
Harbour Precinct. Thus, the stormwater treatment devices are expected to have no significant 
impact on ground water quality. 

3.1.3.5.1 A water quality monitoring program during and post construction to ensure the 
proposed treatment rates will be met 

A water quality monitoring program has previously been undertaken on Wetland #1 to assess 
urban pollutant loads and wetland treatment efficiency for a typical residential catchment. This 
monitoring confirms the conservative basis of the treatment train proposed in the EA. An ongoing 
water quality monitoring program is required under the Boat Harbour Consent. No further post 
construction monitoring is proposed. 

3.1.4 The MUSIC predictions are less than the EPA curves which 
indicates that the wetlands are not sufficient enough. Table 5.6 
(page 18 of sub Appendix B) presents MUSIC predictions for the 
pollutant reductions for the wetlands for the TSS, TP and TN 
parameters. From a comparison of the MUSIC predictions 
versus the EPA curves it appears that many of the wetlands are 
not meeting EPA curves. Clarify this issue 

The topography of the Boat Harbour Precinct has provided a number of constraints that control the 
placement of wetlands. Whilst individual constructed wetlands may not, when viewed in isolation 
meet the performance of the EPA curves, they form a necessary component of the overall 
treatment train which achieves  the required pollutant reduction targets. 

3.1.5 Some of the wetland properties are not consistent e.g. wetland 
no. 1 is not the largest wetland and it does not have the 
greatest volume yet its hydraulic residence time specified in 
Table 5.9 is between 3-7 times larger than other wetlands. 
Provide an explanation of how hydraulic residence times were 
estimated in sub-Appendix B Table 5.9 

The hydraulic residence times nominated in Table 5.9 of Sub-Appendix B of Appendix B of the 
EA were approximated based upon the permanent pool volume within each wetland and based 
upon the mean daily runoff into the corresponding constructed wetland. Table 3 below 
summarises the hydraulic residence times for each of the constructed wetlands. 
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Table 3 Constructed Wetlands Hydraulic Residence Times 

Wetland Estimated Hydraulic 
Residence Time (days) 

Permanent Pool 
Volume (m3) 

Average Annual 
Runoff (ML/year) 

1 19 5955 113 

1a 6 1655 94 

2 1 514 168 

2b 2 925 168 

3a 2 3430 503 

3b 3 3570 497 

5 5 8000 648 

6a 1 1750 742 

6b 2 3220 739 

7 12 3500 103 

The hydraulic residence times nominated above in Table 3 have not been used to estimate the 
efficiency of a constructed wetland in removing stormwater pollutants. MUSIC utilises accepted 
algorithms to estimate the hydraulic residence time and performance of a constructed wetland 
based upon surface area, permanent pool volume, outlet characteristics and extended detention 
depth. 

3.2 Shellharbour City Council Comments 

Council has provided the responses to the Boat Harbour Precinct for both public and agency 
submissions in a letter dated 23 April 2010. Within this letter, Council provides a series of 
comments about the stormwater quality management strategy contained within the EA. 
Responses to Council’s comments are provided below under the relevant sub-headings. 

3.2.1 Staging 

Refer Section 3.1.3.1. 

3.2.2 Existing water quality data 

The approach to estimating existing stormwater runoff pollutant concentrations was outlined in 
Section 3 of Sub-Appendix B of Appendix B of the EA. 

In summary, it was decided to adopt existing EMC values based on the statistical overview 
undertaken by Duncan in 1999 and then updated in 2004. The adopted EMC values generated 
lower concentrations of stormwater pollutants than the collected data. Thus, the adoption of 
Duncan’s EMC values should be considered as conservative (i.e., the EMC values are under 
estimating existing pollutant loads which must not be exceeded in the proposed scenario).  
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3.2.3 MUSIC results 

The MUSIC results are summarised in Table 1 and Table 2 of this letter. Additionally, MUSIC 
outputs have been included as Attachment 1 for information. 

4 CONCLUSION 

We trust that the information contained within this letter is to your satisfaction. Should you require 
any additional information please do not hesitate to contact me on (02) 8456 7225. 

Yours faithfully 
WorleyParsons 

 

 

Sean PORTER 
Engineer  
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ATTACHMENT 1  MUSIC OUTPUTS 
























