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ABN: 76 151 119 792 
PO Box 847 

Strawberry Hills 2012 NSW 
www.alluvium.com.au  

20 February 2019 

Department of Planning and Environment 

Aditi Coomar 

Principal Planner 

320 Pitt Street 

Sydney    

NSW 2000 

Dear Aditi 

Preliminary review of stormwater management elements associated with Tweed Hospital SSD 9575 

1 Introduction 

Alluvium is pleased to assist the Department of Planning and Environment (DPE) with a preliminary review of 
key stormwater management elements of the proposed Tweed Valley Hospital application (SSD application 
9575). 

Our review has focused on the following documents and models provided in support of the application: 

• Bonacci report titled “Tweed Valley Hospital Development Design Report Civil & Structural Issued for:
State Significant Development Application” dated 19 October 2018, Bonacci reference 130559-BON-
CIV-RPT-001, Revision E (the ‘Design Report’).

• Bonacci report titled “Tweed Valley Hospital Development Addendum 1 to Design Report Civil &
Structural Issued for: State Significant Development Application – Response to Submissions” dated 24
January 2019, Bonacci reference 130559-BON-CIV-RPT-006, Revision E (the ‘Response to
Submissions’)

• MUSIC model “Tweed Early Works.sqz” (the ‘MUSIC model’).

2 Review scope 

Our review focuses on key water management elements of Stage 1 and Stage 2 of the proposed development.  
Specifically, our review focuses on the potential for the development to impact on water quality and hydrology 
in areas of the site draining to the adjacent natural wetland that we understand supports endangered 
ecological communities (EECs). 

Early works within the site involved the approval to construct four sediment basins and associated outlet 
structures along the northern boundary of the site adjacent to a natural wetland area.  We understand that 
the sediment basins were constructed under an earlier approval to ensure that no sediment laden water 
leaves the site (we assume during most runoff events).  The basins were sized considering the tilled farmland 
condition of the site last year (when the site was previously inspected). The basins were not designed or 
configured to limit peak flows from the site, only to capture "dirty water" for treatment to an approved quality 

http://www.alluvium.com.au/
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prior to discharge into the wetland.  These earlier approved works are outside the scope of our review, 
although we understand that the constructed basins are intended to also function as a component of the Stage 
1 soil and water management plan. 

Stage 1 works comprise provision of erosion and sediment controls, stripping and stockpiling of topsoil, 
regrading earthworks within the site and construction of sections of the piped stormwater drainage system 
leading up to where building works would commence.  We understand that the latest conceptual stormwater 
management configuration for Stage 1 is shown on Bonacci drawing 201074801 C009 Rev P2.       

Stage 2 works comprise construction of the hospital buildings, access driveways, carparking, paths, 
landscaping, stormwater drainage and provision of the final stormwater management measures.  

We understand that further refinement of the size of stormwater management measures will be undertaken 
for Stage 1 based on the construction methodology, staging and final layout of the diversion/catch drains.  
Conceptual details of the drainage system, detention basins and biofiltration measures will be confirmed as 
part of the Stage 2 submission.  Based on this, we understand that the focus of the preliminary advice is on the 
appropriateness of the conceptual configuration to address the objectives and targets.   

DPE has requested preliminary advice from Alluvium on key elements of the development proposal including: 

• The suitability of the proposed conceptual arrangement of the Stage 1 soil and water management 
works for managing runoff during the Stage 1 earthworks; 

• The suitability of the Stage 1 drainage works for integration with the Stage 1 works; 

• The stormwater drainage analysis completed for the Stage 2 condition of the site (based on DRAINS 
inputs/outputs presented in the response to Council’s submissions); 

• The configuration of the MUSIC model prepared to represent the post Stage 2 condition of the site 
(i.e. completed development); and 

• Comment on whether the proposed Stage 2 stormwater quality management measures are likely to 
conceptually achieve Councils stormwater quality targets as outlined in their development design 
specification D7 Stormwater Quality.     

We have not completed additional calculations to confirm the adequacy of the size of the proposed water 
management infrastructure and our preliminary comments are based on our initial review of the model inputs 
and conceptual layout presented in the supporting documentation.  

Our preliminary comments are summarised below for DPE’s consideration. 

3 Stage 1 comments 

Bonacci has prepared a soil and water management plan (SWMP) for the Stage 1 works (Drawing 201074801 
C0005 Rev P7 dated 22/01/19).  The SWMP shows the location of four sediment basins along the northern 
boundary, and one adjacent to the southern boundary.  These basins form a key component of the SWMP.  
The four basins along the northern boundary differ to the three basins shown on the SWMP drawings for the 
early works proposal (Drawing 201074801 C0005 Rev P4 dated 16/10/18).  We assume that an additional basin 
is proposed to be constructed along the northern boundary at part of Stage 1.          

Sizing calculations provided with the SWMP appear appropriate based on the estimated catchment areas.  
Bonacci has adopted a 5-day 85%ile rainfall depth for the calculations which is slightly higher than required in a 
typical site and is generally appropriate for a development situated in the catchment of a sensitive receiving 
environment where earthworks may result in soil disturbances exceeding six months.  There are slight 
differences in the size of sediment basins calculated by Bonacci and those shown on the drawings but these 
generally within 5%.   
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The SWMP includes a range of other erosion and sediment controls including sediment fences, geotextile inlet 
filters for constructed stormwater drainage, stabilised construction site accesses, catch drains and native 
vegetation exclusion zones.  The conceptual arrangement of these measures shown on the SWMP is 
considered appropriate for a DA but is likely to require modification to suit actual construction staging.               

Sections of stormwater drainage lines are proposed to be constructed in Stage 1 to provide connection points 
for future drainage constructed as a component of the Stage 2 building works.  The locations of the drainage 
lines generally align with the concepts for Stage 2.  Stage 2 works would need to ensure that the assumed 
stormwater catchments do not change significantly to that assumed for Stage 1 to ensure that constructed 
stormwater drainage lines are not over design capacity due to additional catchment area being directed to 
some of the drainage lines.        

4 Stage 2 comments 

4.1 Treatment strategy 
The proposed Stage 2 treatment strategy outlined in the Design Report comprises a treatment series of swales, 
Enviropods, bioretention basins and detention basins.   

Roof runoff is proposed to be directed to a bioretention basin for treatment prior to discharge.  It is considered 
that there would be considerable potential for roof runoff (and pre-treated road/carparking runoff) to be 
harvested and re-used within this site for landscape irrigation, toilet flushing and other uses.  Reducing the 
volume of runoff from the site (and particularly during frequent smaller events) is likely to be important for 
mitigating impacts on the downstream natural wetland.  This is discussed further below.       

Runoff from carparking and driveway areas would initially be filtered through Enviropod pit inserts.  These 
devices are appropriate for capturing litter, organic debris and coarse/medium sediment.  Enviropods include a 
plastic filter mesh insert that generally has a design life less than 5 years (and potentially less when sharp 
objects of burning cigarettes enter the device).  They are an effective device for capturing litter, but will need 
regular operation and maintenance, and commitment from the land owner to replace the filter mesh when 
damaged.  Filtered runoff would then be directed to grassed swales or a bioretention basins for fine sediment 
and nutrient treatment.  This concept is considered an appropriate treatment series for these surfaces, 
although further benefits could be achieved by infiltrating runoff adjacent to paved areas where possible.  This 
would assist with reducing runoff volumes.      

The strategy indicates that stormwater treated through bioretention swales and basins would be discharged 
into the detention basins that function as dry sediment basins for water quality purposes.  This is likely to 
result in the treated water being mixed with sediment deposited in the basin and this would lower the runoff 
quality.  Stormwater treated through bioretention should bypass the detention basins.  This bypass flow 
should be accounted for when finalising the detention basin design. 

4.2 Stormwater management targets: 
Bonacci has adopted load-based pollutant reduction targets for the development from the Tweed Shire 
Council DCP and associated Development Design Specifications.  The load-based targets outlined in the Design 
Report are consistent with Council’s load based targets.  Although, Council indicates that alternative targets 
may be imposed at specific development sites for receiving water bodies where an adopted management plan 
or program makes such a recommendation.  

Council’s current default targets do not require the volume of stormwater runoff to be reduced from 
development sites and this may be critical for protecting receiving environments such as natural wetlands.  
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4.3 MUSIC modelling: 
Rainfall and potential evapotranspiration (PET) data – Appears that the applicant has not adopted Council’s 
standard MUSIC template that incorporates the local rainfall and PET data.  Council’s template has rainfall data 
with an annual average of 1697mm.  The adopted rainfall data has an average annual rainfall of 1436mm 
(approximately 15% lower). It is unclear why Council’s standard template was not adopted for this site.     

Total catchment area – The total site areas modelled for the pre-development and post development 
condition were 17.04 ha and 19.68 ha.  These areas should be the same to enable the treatment performance 
of the strategy to be compared.  The total site area modelled also differs to that presented in Table 4-1 of the 
Design Report (i.e. 23.23 ha).  The correct catchment area should be confirmed, and the models adjusted 
accordingly.   

Land uses – The pre-development land uses adopted for the site primarily comprise forest and agricultural 
areas.  The estimated areas modelled for each of these land uses appears different to that suggested by recent 
aerial imagery.         

Rainfall-runoff parameters – Adopted pervious areas parameters differ between the pre and post 
development models.  These parameters are based on the soils that exist with the site and should be the same 
for both models.  The adopted parameters also appear to be inconsistent with relevant guideline values.   

Treatment nodes – The post development model indicates that the extended detention depth in the  
bioretention swale would be 0.9m.  The drawings indicate that biofiltration measures would have an extended 
detention depth of 0.15 to 0.5m.  Typically, this depth should be around 0.3m maximum for a swale, and 0.6m 
for a bioretention basin to minimise the time vegetation would be inundated.  The dimensions modelled 
should be adjusted to reflect what is proposed.    

Model configuration - The configuration of the treatment nodes in the model does not align with the concept 
outlined in the Design Report (i.e. Enviropods, swales, bioretention basin and detention basin) and on the 
drawings.  The MUSIC model only includes one bioretention treatment node. 

It is considered that the MUSIC models would need to be revised to appropriately reflect the Stage 2 WSUD 
strategy as proposed in the Design Report and on the drawings.  Model inputs should be checked to ensure 
they accurately reflect the site, are consistent with current practice and reflect the requirements of Council.  
Adjustments to the proposed measures in the strategy may also be necessary to address the stormwater 
management issues that are of most concern for the wetland receiving runoff from the development site.    

It is considered that concluding that Council’s water quality targets would be achieved for the Stage 2 works is 
not possible at this stage based on the provided strategy and modelling.      

5 Key responses to submissions 

The following two comments on a similar issue were provided in the response to submissions:   

“Further assessment of the proposed stormwater management is required from a volumetric perspective to 
confirm that the post-development flow regime mimics pre-development (i.e. water balance)” and; 

“The civil structural report by Bonacci Group (NSW) Pty Ltd specifies that the proposed stormwater drainage 
system will be designed to mimic natural flows to minimise future impact to the endangered ecological 
community in the receiving wetland. Concerns are raised that there are no details on the proposed discharge 
characteristics and supporting confirmation from a qualified ecologist to indicate that there will be no 
impact on the existing environmental wetland area downstream.” 

Bonacci has indicated in their response that the ‘current stormwater design achieves and surpasses the 
requirements for water balance.  For the stormwater analysis, the site discharge rates have been limited to 
200l/s/ha’ and ‘it is proposed to discharge stormwater via headwalls and to mimic natural flow characteristics. 
The volume of water being discharged by each basin will be controlled by installing an orifice in each basin 
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discharge pit. Energy dissipation and scour protection will be provided downstream from the headwall to 
minimise impact of water.’   

It appears that Bonacci has misunderstood the submission on this issue that is requesting assessment of the 
changes in the frequency and volumes of stormwater discharged into the natural wetland (i.e. flow regimes) 
following development.  The concern is more with the regular runoff volumes, not peak discharges during 
infrequent events (although these are also important).   A response to this submission would typically require 
evaluation of continuous hydrology over a long term period and completion of dry spells and low flow duration 
frequency analysis.  Assuming the current natural wetland is susceptible to impacts from increased discharge 
frequency and flow volumes during dry periods, increased and more frequent runoff volumes from additional 
impervious areas in the site may impact on the vegetation in the wetland and the animals that rely on this 
habitat.   

Typically, the total stormwater runoff volume draining from the site needs to be reduced to address this 
objective.  Appropriate stormwater management responses to restore the water balance closer to current 
conditions may include: 

• Harvesting of roof and road pavement runoff for irrigation, toilet flushing and/or other appropriate 
uses within the development; 

• Infiltration of stormwater (where appropriate); and 

• Diversion of stormwater (where feasible). 

If you have any questions on the above review, please do not hesitate to contact the undersigned. 

Sincerely 

 

 Mark Wainwright  
Senior Water Resources Engineer   
Alluvium Consulting  
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PO Box 847 

Strawberry Hills 2012 NSW 
www.alluvium.com.au  

8 March 2019 

Department of Planning and Environment 

Aditi Coomar 

Principal Planner 

320 Pitt Street 

Sydney    

NSW 2000 

 

 

Dear Aditi 

Supplementary preliminary review of stormwater management elements associated with Tweed Hospital 
SSD 9575  

1 Introduction 

Alluvium recently assisted the Department of Planning and Environment (DPE) with a preliminary review of key 
stormwater management elements of the proposed Tweed Valley Hospital application (SSD application 9575).  
This preliminary review is outlined in Alluvium letter report R0619016.10.Tweed Hospital SSD review 
190220.pdf dated 20 February 2019. 

A response to the comments outlined in our preliminary review was provided by the applicant in the following 
documents and models: 

• Bonacci report titled “Tweed Valley Hospital Development Addendum 2 to Design Report Civil & 
Structural Issued for: State Significant Development Application – Response to Submissions” dated 28 
February 2019, Bonacci reference 130559-BON-CIV-RPT-007, Revision A (the ‘supplementary report’) 

• MUSIC model “190228 Tweed_MUSIC_Model v0- Murwillambah 6m Rainfall.sqz” (the ‘supplementary 
MUSIC model’). 

This review focuses on the additional responses provided in the supplementary report and supplementary 
MUSIC model.  The comments from our earlier review are shown in italics below along with any additional 
comments on the consultant’s responses outlined in the supplementary report.     

2 Stage 2 comments 

2.1 Treatment strategy 
The strategy indicates that stormwater treated through bioretention swales and basins would be discharged 
into the detention basins that function as dry sediment basins for water quality purposes.  This is likely to result 
in the treated water being mixed with sediment deposited in the basin and this would lower the runoff quality.  
Stormwater treated through bioretention should bypass the detention basins.  This bypass flow should be 
accounted for when finalising the detention basin design. 

http://www.alluvium.com.au/
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The applicant has outlined a revised strategy that allows for the biofiltration basins to be separated from the 
detention basins with overflows from the biofiltration basins to the deeper detention basins only occurring 
during larger events.  The underdrain outlets from the biofiltration would be connected to the detention basin 
outlet pits (i.e. bypass the detention basin). 

It will be important that detailed sizing of the detention basins takes account of the storage loss associated 
with the biofiltration basin construction (i.e. storage up to the extended detention depth) where a biofiltration 
basin co-exists within a detention basin.         

2.2 MUSIC modelling: 
Rainfall and potential evapotranspiration (PET) data – Appears that the applicant has not adopted Council’s 
standard MUSIC template that incorporates the local rainfall and PET data.  Council’s template has rainfall 
data with an annual average of 1697mm.  The adopted rainfall data has an average annual rainfall of 1436mm 
(approximately 15% lower). It is unclear why Council’s standard template was not adopted for this site.     

The MUSIC model was updated to incorporate Council’s standard template file 
(Murwillumbah6minRainfallData.mlb). 

Total catchment area – The total site areas modelled for the pre-development and post development condition 
were 17.04 ha and 19.68 ha.  These areas should be the same to enable the treatment performance of the 
strategy to be compared.  The total site area modelled also differs to that presented in Table 4-1 of the Design 
Report (i.e. 23.23 ha).  The correct catchment area should be confirmed, and the models adjusted accordingly.   

Additional plans were provided showing the extents of the modelled catchment area (Appendix C of the 
supplementary report).  The consultant has excluded the portion of the site within the existing wetland that is 
not to be disturbed by the development from the models.  This is considered appropriate. 

The total modelled catchment area has been revised to 16.25 ha and this is now consistent for the pre-
development and post development models.  The revised total catchment area is considered appropriate for 
the development.     

Land uses – The pre-development land uses adopted for the site primarily comprise forest and agricultural 
areas.  The estimated areas modelled for each of these land uses appears different to that suggested by recent 
aerial imagery.       

The consultant has provided additional plans showing the extents of the adopted land uses / surface 
characteristics for the pre-development and post development site configuration.  The plans provided 
appropriately clarify the adopted land uses / surface characteristics and these are considered appropriate.    

Rainfall-runoff parameters – Adopted pervious areas parameters differ between the pre and post development 
models.  These parameters are based on the soils that exist with the site and should be the same for both 
models.  The adopted parameters also appear to be inconsistent with relevant guideline values.   

Council’s Development Guidelines indicate that “MUSIC model parameters are to be in accordance with Water 
by Design (SEQ Healthy Waterways Partnership) MUSIC modelling guidelines 2010”.  These guidelines are no 
longer publicly available and will be superseded by an updated 2018 version of the guidelines that is currently 
released as a consultation draft.  The consultant has adopted rainfall-runoff parameters for a ‘forested’ land 
use outlined in Table A1.2 of the 2018 guidelines.  The adopted parameters are similar to the MUSIC defaults 
and it is considered that these provide a reasonable representation of the site hydrology for the purposes of 
preliminary modelling.   

The rainfall-runoff parameters outlined in Table A1.2 of the 2018 guidelines were derived back in 2005.  It is 
our opinion that these should be updated considering more recent research outlined in the 2015 NSW MUSIC 
modelling guidelines.  In some cases, parameters in Table A1.2 are incorrect (but not for the forest land use 
adopted by the consultant) .  Rainfall-runoff parameters should be selected based on the typical soils found 
across a site, rather than land use (as indicated by Table A1.2).  It is recommended that aadditional MUSIC 
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modelling be undertaken for the development adopting the rainfall-runoff parameters outlined in the 2015 
NSW MUSIC modelling guidelines based on the soil characteristics observed across the site.          

Treatment nodes – The post development model indicates that the extended detention depth in the  
bioretention swale would be 0.9m.  The drawings indicate that biofiltration measures would have an extended 
detention depth of 0.15 to 0.5m.  Typically, this depth should be around 0.3m maximum for a swale, and 0.6m 
for a bioretention basin to minimise the time vegetation would be inundated.  The dimensions modelled should 
be adjusted to reflect what is proposed.    

The extended detention depth in the biofiltration basin has been updated to 0.3m and this is consistent with 
current practice.  Consideration is now being given to separating the biofiltration basin from the detention 
storage by elevating it above the base of the detention basin and allowing stormwater to overflow/bypass into 
the detention basin when the extended detention depth is exceeded.  Conceptually this is considered an 
improved configuration, and this has been appropriately modelled in MUSIC.       

Model configuration - The configuration of the treatment nodes in the model does not align with the concept 
outlined in the Design Report (i.e. Enviropods, swales, bioretention basin and detention basin) and on the 
drawings.  The MUSIC model only includes one bioretention treatment node. 

It is considered that the MUSIC models would need to be revised to appropriately reflect the Stage 2 WSUD 
strategy as proposed in the Design Report and on the drawings.  Model inputs should be checked to ensure they 
accurately reflect the site, are consistent with current practice and reflect the requirements of Council.  
Adjustments to the proposed measures in the strategy may also be necessary to address the stormwater 
management issues that are of most concern for the wetland receiving runoff from the development site.    

The consultant has clarified that the final strategy would also incorporate pre-treatment measures (e.g. 
Enviropods, Puraceptor) to manage runoff quality from carparks and roads prior to discharge into the 
biofiltration basin.  These devices would assist with capturing sediment, litter and organic debris to protect the 
biofiltration basin from smothering.  This would be an appropriate pre-treatment design response, although it 
is envisaged that these measures would provide limited nutrient removal. It is agreed that excluding these 
from the model at this stage would be conservative and therefore a reasonable approach.     

Modelled outcomes - It is considered that concluding that Council’s water quality targets would be achieved for 
the Stage 2 works is not possible at this stage based on the provided strategy and modelling.      

The model results indicate that Council’s load-based water quality targets would be achieved utilising 
biofiltration basins within the site.  Although, the modelling results also show that the TN loads and runoff 
volumes (after treatment) discharged from the site would be 55% and 65% higher respectively than existing 
conditions.   

3 Key responses to submissions 

The following two comments on a similar issue were provided in the response to submissions:   

“Further assessment of the proposed stormwater management is required from a volumetric perspective to 
confirm that the post-development flow regime mimics pre-development (i.e. water balance)” and; 

“The civil structural report by Bonacci Group (NSW) Pty Ltd specifies that the proposed stormwater drainage 
system will be designed to mimic natural flows to minimise future impact to the endangered ecological 
community in the receiving wetland. Concerns are raised that there are no details on the proposed discharge 
characteristics and supporting confirmation from a qualified ecologist to indicate that there will be no 
impact on the existing environmental wetland area downstream.” 

Bonacci has indicated in their response that the ‘current stormwater design achieves and surpasses the 
requirements for water balance.  For the stormwater analysis, the site discharge rates have been limited to 
200l/s/ha’ and ‘it is proposed to discharge stormwater via headwalls and to mimic natural flow characteristics. 



https://alluvium-
my.sharepoint.com/personal/mwainwright_alluvium_com_au/Documents/Newcastle_Work/Projects/0619016.00_Tweed_Hospital_SSD_review/1
0_Project/1_Deliverables/R0619016.10.Tweed Hospital SSD supplementary review 190308.docx 

The volume of water being discharged by each basin will be controlled by installing an orifice in each basin 
discharge pit. Energy dissipation and scour protection will be provided downstream from the headwall to 
minimise impact of water.’   

It appears that Bonacci has misunderstood the submission on this issue that is requesting assessment of the 
changes in the frequency and volumes of stormwater discharged into the natural wetland (i.e. flow regimes) 
following development.  The concern is more with the regular runoff volumes, not peak discharges during 
infrequent events (although these are also important).   A response to this submission would typically require 
evaluation of continuous hydrology over a long term period and completion of dry spells and low flow duration 
frequency analysis.  Assuming the current natural wetland is susceptible to impacts from increased discharge 
frequency and flow volumes during dry periods, increased and more frequent runoff volumes from additional 
impervious areas in the site may impact on the vegetation in the wetland and the animals that rely on this 
habitat.   

Typically, the total stormwater runoff volume draining from the site needs to be reduced to address this 
objective.  Appropriate stormwater management responses to restore the water balance closer to current 
conditions may include: 

• Harvesting of roof and road pavement runoff for irrigation, toilet flushing and/or other appropriate 
uses within the development; 

• Infiltration of stormwater (where appropriate); and 

• Diversion of stormwater (where feasible). 

No response has been provided by the consultant on how increased stormwater runoff volumes would be 
managed within the development to mitigate flow regimes impacts on the downstream wetland that we 
understand supports endangered ecological communities (EEC’s).  As outlined above, stormwater harvesting 
and distributed infiltration of stormwater runoff across the site is likely to be necessary to demonstrate 
achievement of this objective.  Increased sizes of stormwater management measures are also likely to be 
required to achieve sufficient infiltration.   

If you have any questions on the above supplementary preliminary review, please do not hesitate to contact 
the undersigned. 

Sincerely 

 

 Mark Wainwright  
Senior Water Resources Engineer   
Alluvium Consulting  



Additional comments on 13 May 2019 
 
It appears that the applicant has removed the proposed sediment basin closest to Cudgen Road.  The 
sub-catchment area draining to this basin was relatively small (Catchment 10 - 0.88 ha) and the 
latest drawings (Robert Bird Group Dwg C-6-150 Rev 3) indicates that this sub-catchment will now be 
directed to one of the existing basins to the north (Basin A on Robert Bird Group Dwg C-6-150 Rev 3 
– the western basin).  The latest drawings indicate that this basin will have a total basin volume of 
3500 cu.m, which aligns with the previous Bonacci calculations.   
 
With the additional catchment directed to Basin A, the size of the basin should be increased from 
3,500 cu.m to approximately 4,000 cu.m based on the Bonacci calculations.  It is not known from the 
available data what the constructed size of Sediment Basin A is to confirm if it should be increased to 
manage the larger sub-catchment being treated.  There should be no additional volume requirement 
for the other three sediment basins.         
 
Our comments focus on stormwater quality and quantity management, and particularly the longer 
term conditions that have the potential to impact significantly on the downstream coastal 
wetland.     
 
An important consideration is that the proposed development is located on land mapped as 
“proximity area for coastal wetlands” in SEPP (Coastal Management) 2018.  The requirements of the 
SEPP will therefore apply to the proposed development.  Specifically in relation to stormwater 
management, the applicant would need to demonstrate that the:   
 

• Proposed development will not significantly impact on the biophysical, hydrological or 
ecological integrity of the adjacent coastal wetland 

• Proposed development would not significantly impact on the quantity and quality of surface 
and groundwater flows to an from the adjacent coastal wetland   
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