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6 April 2022 

 

NL171556  

 

 

Toronto Investments 
Fay Vranas 

 

Dear Fay, 

Re: 118 Cary Street, Toronto  

Northrop Consulting Engineers have been engaged by Toronto Developments Pty Ltd to provide 

concept design plans suitable for Development Approval submission for the proposed mixed-use 

development located at 118 Cary Street, Toronto (Lot 4-10 DP 2505, Lot 100 DP847314 and Lot 101 

DP1110774).   

The purpose of this engineering report is to address civil engineering and stormwater items 

associated with the proposed development of the site, in particular: 

• Water cycle management, including: 

o Stormwater collection. 

o Water quantity control. 

o Water quality control. 

The proposed management plan has been developed in accordance with Lake Macquarie City 

Council’s (LMCC’s) 2014 Development Control Plan (DCP), LMCC’s Water Cycle Management 

Guidelines and relevant Australian Standards.  This management plan should be read in conjunction 

with the attached drawings prepared by Northrop Consulting Engineers, C00DA – C30DA. 

Contained herein is a description of the subject site and development, proposed stormwater 

management methodology and a summary of the water quality and quantity. This document should 

be read in accordance with the engineering drawings NL171556/DA Series. This report intends to 

discuss items relating to the site at a level appropriate for a Development Application submission. It 

does not attempt to provide detailed design solutions to all issues; rather it will investigate the 

feasibility of solutions based on information that we have gathered to date from various sources and 

provide outcomes which will be developed further at Construction Certificate and Construction phases 

of the project. 
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Site and Project Description 

The site has a total area of 5,950 m2 and at the time of this reports preparation consisted of 

undeveloped grassed lots and a decommissioned road formation which generally fall to a low point on 

the western boundary fronting Cary Street. A schematic of the area is shown in Figure 1, with the 

proposed site highlighted in white. 

 

Figure 1 – Site Schematic 

The development proposes the construction of a multi storey mixed-use building (both basement and 

above ground residential) incorporating car parking, commercial space and residential apartments, 

with primary vehicle access from Arnott Avenue and a service vehicle exit onto Cary Street.  

Pedestrian access is proposed from Cary Street, Arnott Avenue and the footpath adjacent to Victory 

Parade. The general development proposal is detailed on the attached stormwater plans reference 

NL171556/DA Series. 
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Stormwater Management  

It is proposed that drip water from cars in the basement level carpark (levels B1 and B2) will be 

collected within a series of floor wastes that discharge to a pump out pit on Basement Level 2. Water 

collected in the pump out pit will be conveyed to the proposed gravity fed stormwater line on Ground 

Level. The podium stormwater runoff is proposed to be captured by a series of floor wastes and 

conveyed to the below ground on-site detention (OSD) tank located adjacent to Basement Level 1.  

Roof runoff is proposed to be collected and discharged to a 40KL rainwater reuse tank located on the 

podium level, where captured water will be reused for landscaping irrigation and toilet flushing 

throughout the development. Overflow from the reuse tank is proposed to be conveyed to the 

proposed OSD tank below the Arnott Street access ramp. It is proposed to provide a series of water 

quality treatment devices will also be provided to improve stormwater quality prior to discharging to 

Council stormwater assets.   

A low point exists at the intersection of Bath and Arnott Street which results in localised ponding due 

to the absence of any existing Council stormwater infrastructure at this location.  In order to mitigate 

existing deficiencies due to the non-existing Council stormwater network, it is proposed to install new 

stormwater infrastructure in this location to convey stormwater runoff from Councils road network to 

the east and south east (Arnott Ave and Bath St) to the existing pit and pipe network currently located 

at the western end of Bath Street. Pipework can be installed by adjusting the existing HWC easement 

within Lot 100 on Bath Street (refer to Figure 2 below). An overland flow path is to be provided from 

this low point in case of pipe blockage – refer to drawing C30DA for further details.  

 

Figure 2 – HWC Service Location Extract 
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Site Analysis 

The proposed development areas consist of: 

• Total site area        = 5,754 m2 

• Total roof area to reuse tank     = 2,487m2 

• Total Podium level to OSD tank     = 946 m2 

• Podium level percent impervious    = 50% 

• Ground level area by-passing OSD    = 2,140 m2 

• Ground level area by-passing OSD percent impervious  = 59% 

• Service Lane Area      = 181 m2 

• Total Site Percent Impervious     = 73% 

In accordance with LMCC’s water cycle management guidelines the Site Discharge Index: 

• Directly-connected impermeable area (DC)   = 0.39 X 966 

         = 377 m2 

• Site Discharge Index (SDI)     = 377 / 5950 

         = 0.06 
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Stormwater Quantity 

A lumped-node DRAINS model was developed to appropriately size an on-site detention tank to 

match post developed peak flows to that of the pre-developed scenario. A time of concentration of 15 

minutes and 100% pervious area for the pre-developed scenario was used.  Storm durations ranging 

from 5 minutes to 270 minutes were investigated.  Figure  below shows the DRAINS model 

schematic. 

We understand that water levels within Cary Street fronting the development have been observed at 

approximately RL 2.5. Tailwater conditions were therefore added to the DRAINS model for both the 

minor and major storm events, and the floor of the OSD tank raised to RL2.85 to ensure adequate 

attenuation through all modelled storm events.    

 

Figure 3 - DRAINS model schematic 

The model’s results are shown below in Table 1.  
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Table 1 - DRAINS Model Result Summary 

AEP % ARI 
Pre-development 

Peak Flows (m3/s) 

Post-development 

Peak Flows (m3/s) 

0.2 EY 5 0.089 0.085 

10 10 0.132 0.121 

5 20 0.175 0.170 

2 50 0.242 0.230 

1 100 0.296 0.268 

 

The DRAINS model set-up indicates the proposed 123m3 detention tank and staged orifice discharge 

reduces post-developed peak flows to that of the pre-developed scenario, up to and including the 

100-year ARI storm event. 

DRAINS model can be provided at Council request. 

Stormwater Quality 

It is our understanding that the receiving waters downstream of the site are environmentally sensitive, 

comprising an existing coastal wetland. In order to minimise the developments impact on the existing 

wetland in accordance with the Coastal Wetland SEPP, water quality objectives required for Neutral 

or Beneficial Effect (NorBE) have been considered.  

As such, stormwater treatment devices have been incorporated into the design of the development 

such that the works can provide a Neutral or Beneficial Effect (NorBe) to the downstream 

environment. Refer to design documentation for specific water quality treatment facilities 

The performance of the proposed stormwater management strategy was assessed against these 

targets using the conceptual software MUSIC (Version 6.3.0). The MUSIC model was developed 

using recommended parameters presented in the document “Draft NSW MUSIC Modelling 

Guidelines” (WBM, 2015) while complying with LMCC’s MUSIC Link parameters.  A schematic of the 

proposed treatment train can be seen below in  
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Figure 4 - MUSIC Model schematic 

 

The results of the proposed treatment train can be seen below in Table 2. 

Treatment train node summary: 

• Rainwater tank – Proposed 40kL reuse tank. For the MUSIC model it has been assumed the 

full roof catchment is connected to the tank. A re-use demand of 140 kL/year has been 

assumed for landscaping irrigation and 13kL/day for toilet flushing. 

• OceanProtect PSorb in-tank Filter Cartridges – cartridge filter system (10 cartridges) or 

approved equivalent. 

• Oceanprotect Oceanguard filter pit inserts. 

• Ocean Protect Filterra Biofiltration areas. 

• SPEL Hydrochannel – Grated trench drain proprietary filter system or approved equivalent. 
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Table 2 - MUSIC model results 

 
Pre-Development 

Load (kg/yr) 

Post Development 

Load (kg/yr) 

% Pre. Vs Post 

Reduction 

Flow (ML/yr) 1.25 2.41 -92.8% 

Total Suspended Solids 

(kg/yr) 258 36.7 85.8% 

Total Phosphorus (kg/yr) 0.47 0.133 71.7% 

Total Nitrogen (kg/yr) 2.62 2.55 2.7% 

Gross Pollutants (kg/yr) 13.6 0.438 99.6% 

 

Table 2 shows that the proposed stormwater management strategy is predicted to achieve the load 

reduction targets set out in the LMCC DCP 2014, as estimated by MUSIC. It is noted that there is an 

average increase in stormwater runoff quantity from the post development site, which can be 

expected due to the increase in hardstand (as the site is currently predominantly undeveloped). 

Northrop have maximised the reuse opportunity for the site, by reticulating to all proposed 

apartments, and it is not expected that any further reduction in post development flows is feasible 

without increasing apartment yield. Furthermore, it is our understanding that the development site is 

underlaid by moderately to highly reactive clays, and as such infiltration of excess runoff is also not 

feasible. It is our opinion that the proposal represents the most reasonable outcome possible for the 

current land zoning and associated planning controls. 

It is noted that the downstream wetland is populated by freshwater plant species, and as such the 

increase in fresh water runoff is anticipated to have a negligible effect. A quantitative assessment of 

the water level in the wetland suggests that the average increased water level within the wetland 

during rainfall events post development would be less than 2mm, suggesting that there will be no 

increase in local flooding risk as a result of the proposed development.   

MUSIC Link report has been submitted with this report and MUSIC model can be provided upon 

Council request. We note that there are some failing parameters within the MUSIC link report, as 

summarized below: 

• Soil conditions - We have adopted site specific soil parameters rather than Councils standard 
requirements as it provides a more conservative result and reflects real world data. 

• Proprietary data – This item is typical to supplied proprietary nodes 

• Reuse % demand met – There is insufficient roof area to service the required reuse demand, 
so a reuse volume appropriate for the development has been adopted. 

 

Upstream Runoff 

The design plans nominate realignment of the existing kerb and gutter in Arnott Avenue between Bay 

Street and Bath Street, including extension across the redundant Bath Street pavement formation 

which traverses the subject site. Concept road adjustment plans are included within the appended 

drawings providing an overview of the proposed works.  

The new kerb and gutter will collect upstream stormwater runoff and divert it to a formed low point at 

the corner of Arnott Ave and Bath Street where it will be collected and conveyed past the site to the 

existing Council drainage infrastructure located to the west. The below ground pipe shall be sized to 

accommodate the 1% AEP runoff from the upstream catchment (estimated to be approximately 

0.59m3/s) to minimise the potential for overland flow from upstream catchments through the site. In 
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addition, it is also proposed to provide an overland flow path from Arnott Avenue to Cary Street 

through the southern corner of the site capable of conveying 50% of the 1% AEP runoff from 

upstream catchments. Preliminary calculations indicate a swale approximately 4m wide x 0.2m deep 

will accommodate the required overland flow. 

The above provisions are considered adequate in addressing upstream stormwater runoff 

conveyance through the site. 

Localised Flooding 

As per information received from Council on 6th June 2018, during storm events in excess of the 

design major event (100-year ARI), flooding has been observed within Cary Street adjacent to the 

proposed development.  

The existing inlet pit within Cary Street has been identified as a localised low point and therefore 

ponding is expected in these larger events. The relief point for this area is seen to be the traffic island 

centrally located in Cary Street. The IL for this relief point has been estimated below. 

• Pit CL 2.85 

• 7.5m wide carriageway X 3.5% cross fall 

• 0.15m traffic island kerb height 

• = 2.85 + 0.26 + 0.15 

• = 3.26 

The development front along Cary Street is therefore recommended to utilise a flood proof layout and 

flood materials 200mm above the spill crest, up to approximately RL 3.46. Further investigation and 

details to be provided during CC stage.  

Conclusion 

Given the results of the above investigations, it is reasoned that the development meets LMCC’s 

requirements. In particular: 

• Calculated Site Discharge Index of 0.06 satisfies LMCC’s performance criteria of 0.1. 

• In order to limit post-developed peak discharge rates to that of the pre-developed scenario 

and 123m3 detention tank is proposed. The proposed storage volume was modelled in the 

run-off routing software DRAINS. 

• The treatment of stormwater runoff for waterborne pollutants is achieved through the 

proposed treatment train as modelled by MUSIC.  This includes the use of a rainwater tank, a 

proprietary gross pollutant trap, grated trench drain pit inserts, Filterra Ocean Protect 

biofiltration media and a cartridge treatment system. 

• Localised flooding within Cary Street is to be considered during the detailed design stage as 

to allow ponded water to preferentially spill across the Cary Street traffic island before 

entering any proposed basement levels or habitable floor levels.  
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I trust the above meets your requirements; however, should you have any queries, please feel free to 

contact the undersigned on (02) 4943 1777. 

Yours faithfully, 

 
 

Ross Jeans 

Civil Engineer 

BEng (Environmental) MIEAust 

Chris Smith 

Principal | Civil Engineer 

BEng (Civil) MIEAust CPEng NER 
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Limitation statement 

Northrop Consulting Engineers Pty Ltd (Northrop) has been retained to prepare this report based on 

specific instructions, scope of work and purpose pursuant to a contract with its client. It has been 

prepared in accordance with the usual care and thoroughness of the consulting profession for the use 

by Toronto Developments Pty Ltd. The report is based on generally accepted practices and standards 

applicable to the scope of work at the time it was prepared. No other warranty, express or implied, is 

made as to the professional advice included in this report. 

Except where expressly permitted in writing or required by law, no third party may use or rely on this 

report unless otherwise agreed in writing by Northrop.  

Where this report indicates that information has been provided to Northrop by third parties, Northrop 

has made no independent verification of this information except as expressly stated in the report. 

Northrop is not liable for any inaccuracies in or omissions to that information. 

The report was prepared on the dates shown and is based on the conditions and information received 

at the time of preparation.  

This report should be read in full, with reference made to all sources. No responsibility is accepted for 

use of any part of this report in any other context or for any other purpose. Northrop does not purport 

to give legal advice or financial advice. Appropriate specialist advice should be obtained where 

required. 

To the extent permitted by law, Northrop expressly excludes any liability for any loss, damage, cost or 

expenses suffered by any third party relating to or resulting from the use of, or reliance on, any 

information contained in this report. 
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Attachment A – Design Plans 
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THE FOLLOWING NOTES MAY NOT BE RELEVANT TO EACH DEVELOPMENT. General 1. ESCP refers to Erosion and Sediment Control Plan or a Soil and Water Management Plan (SWMP). ESCP refers to Erosion and Sediment Control Plan or a Soil and Water Management Plan (SWMP). 2. ESC refers to erosion and sediment control. ESC refers to erosion and sediment control. 3. Sediment, includes, but is not limited to, clay, silt, sand, gravel, soil, mud, cement, and ceramic waste. Sediment, includes, but is not limited to, clay, silt, sand, gravel, soil, mud, cement, and ceramic waste. 4. Any reference to the Blue Book refers to Managing Urban Stormwater - Soils and Construction. Landcom, Any reference to the Blue Book refers to Managing Urban Stormwater - Soils and Construction. Landcom, 2004. 5. Any reference to the IECA White Books (2008) refers to IECA 2008. Best Practice Erosion and Sediment Any reference to the IECA White Books (2008) refers to IECA 2008. Best Practice Erosion and Sediment Control. Books 1-6. International Erosion Control Association (Australasia). Picton NSW. 6. Any material deposited in any conservation area from works associated with the development shall be Any material deposited in any conservation area from works associated with the development shall be removed immediately by measures involving minimal ground and/or vegetation disturbance and no machinery, or following directions by Council and/or within a timeframe advised by Council. The ESCP 7. The ESCP and its associated ESC measures shall be constantly monitored, reviewed, and modified as required The ESCP and its associated ESC measures shall be constantly monitored, reviewed, and modified as required to correct deficiencies.  Council has the right to direct changes if, in its opinion, the measures that are proposed or have been installed are inadequate to prevent pollution. 8. Prior to any activities onsite, the responsible person(s) is to be nominated.  The responsible person(s) shall be Prior to any activities onsite, the responsible person(s) is to be nominated.  The responsible person(s) shall be responsible for the ESC measures onsite.  The name, address and 24 hour contact details of the person(s) shall be provided to Council in writing.  Council shall be advised within 48 hours of any changes to the responsible person(s), or their contact details, in writing. 9. At least 14 days before the natural surface is disturbed in any new stage, the contractor shall submit to the At least 14 days before the natural surface is disturbed in any new stage, the contractor shall submit to the Certifier, a plan showing ESC measures for that Stage.  The degree of design detail shall be based on the disturbed area. 10. At any time, the ESC measures onsite shall be appropriate for the area of disturbance and its characteristics At any time, the ESC measures onsite shall be appropriate for the area of disturbance and its characteristics including soils (in accordance with those required for the site as per DCP). 11. The implementation of the ESCP shall be supervised by personnel with appropriate qualifications and/or The implementation of the ESCP shall be supervised by personnel with appropriate qualifications and/or experience in ESC on construction sites. 12. The approved ESCP shall be available on-site for inspection by Council officers while work activities are The approved ESCP shall be available on-site for inspection by Council officers while work activities are occurring. 13. The approved ESCP shall be up to date and show a timeline of installation, maintenance and removal of ESC The approved ESCP shall be up to date and show a timeline of installation, maintenance and removal of ESC measures. 14. All ESC measures shall be appropriate for the Sediment Type(s) of the soils onsite, in accordance with the All ESC measures shall be appropriate for the Sediment Type(s) of the soils onsite, in accordance with the Blue Book, IECA White Books or other current recognised industry standard for ESC for Australian conditions.   15. Adequate site data, including soil data from a NATA approved Laboratory, shall be obtained to allow the Adequate site data, including soil data from a NATA approved Laboratory, shall be obtained to allow the preparation of an appropriate ESCP, and allow the selection, design and specification of required ESC measures. 16. All works shall be carried out in accordance with the approved ESCP (as amended from time to time) unless All works shall be carried out in accordance with the approved ESCP (as amended from time to time) unless circumstances arise where: a) compliance with the ESCP would increase the potential for environmental harm; or compliance with the ESCP would increase the potential for environmental harm; or b) circumstances change during construction and those circumstances could not have been foreseen; or circumstances change during construction and those circumstances could not have been foreseen; or c) Council determines that unacceptable off-site sedimentation is occurring as a result of a land-disturbing Council determines that unacceptable off-site sedimentation is occurring as a result of a land-disturbing activity.  In either case, the person(s) responsible may be required to take additional, or alternative protective action, and/or undertake reasonable restoration works within the timeframe specified by the Council. 17. Additional ESC measures shall be implemented, and a revised ESCP submitted for approval to the certifier Additional ESC measures shall be implemented, and a revised ESCP submitted for approval to the certifier (within five business days of any such amendments) in the event that: a) there is a high probability that serious or material environmental harm may occur as a result of sediment there is a high probability that serious or material environmental harm may occur as a result of sediment leaving the site; or b) the implemented works fail to achieve Council's water quality objectives specified in these conditions; or the implemented works fail to achieve Council's water quality objectives specified in these conditions; or c) site conditions significantly change; or site conditions significantly change; or d) site inspections indicate that the implemented works are failing to achieve the “objective” of the ESCP. site inspections indicate that the implemented works are failing to achieve the “objective” of the ESCP. objective” of the ESCP. of the ESCP. 18. A copy of any amended ESCP shall be forwarded to an appropriate Council Officer, within five business days of A copy of any amended ESCP shall be forwarded to an appropriate Council Officer, within five business days of any such amendments. Site establishment including clearing and mulching 19. No land clearing shall be undertaken unless preceded by the installation of adequate drainage and sediment No land clearing shall be undertaken unless preceded by the installation of adequate drainage and sediment control measures, unless such clearing is required for the purpose of installing such measures, in which case, only the minimum clearing required to install such measures shall occur. 20. Bulk tree clearing and grubbing of the site shall be immediately followed by specified temporary erosion Bulk tree clearing and grubbing of the site shall be immediately followed by specified temporary erosion control measures (e.g. temporary grassing or mulching) prior to commencement of each stage of construction works. 21. Trees and vegetation cleared from the site shall be mulched onsite within 7 days of clearing. Trees and vegetation cleared from the site shall be mulched onsite within 7 days of clearing. 22. Appropriate measures shall be undertaken to control any dust originating due to the mulching of vegetation Appropriate measures shall be undertaken to control any dust originating due to the mulching of vegetation onsite. 23. All office facilities and operational activities shall be located such that any effluent, including wash-down All office facilities and operational activities shall be located such that any effluent, including wash-down water, can be totally contained and treated within the site. 24. All reasonable and practicable measures shall be taken to ensure stormwater runoff from access roads and All reasonable and practicable measures shall be taken to ensure stormwater runoff from access roads and stabilised entry/exit systems, drains to an appropriate sediment control device. 25. Site exit points shall be appropriately managed to minimise the risk of sediment being tracked onto sealed, Site exit points shall be appropriately managed to minimise the risk of sediment being tracked onto sealed, public roadways. 26. Stormwater runoff from access roads and stabilised entry/exit points shall drain to an appropriate sediment Stormwater runoff from access roads and stabilised entry/exit points shall drain to an appropriate sediment control device. 27. The Applicant shall ensure an adequate supply of ESC, and appropriate pollution clean-up materials are The Applicant shall ensure an adequate supply of ESC, and appropriate pollution clean-up materials are available on-site at all times. 28. All temporary earth banks, flow diversion systems, and sediment basin embankments shall be All temporary earth banks, flow diversion systems, and sediment basin embankments shall be machine-compacted, seeded and mulched within ten (10) days of formation for the purpose of establishing a vegetative cover, or lined appropriately. 29. Sediment deposited off site as a result of on-site activities shall be collected and the area Sediment deposited off site as a result of on-site activities shall be collected and the area cleaned/rehabilitated as soon as reasonable and practicable. 30. Concrete waste and chemical products, including petroleum and oil-based products, shall be prevented from Concrete waste and chemical products, including petroleum and oil-based products, shall be prevented from entering any internal or external water body, or any external drainage system, excluding those on-site water bodies specifically designed to contain and/or treat such material.  Appropriate measures shall be installed to trap these materials onsite. 31. Brick, tile or masonry cutting shall be carried out on a pervious surface (e.g. grass or open soil) and in such a Brick, tile or masonry cutting shall be carried out on a pervious surface (e.g. grass or open soil) and in such a manner that any resulting sediment-laden runoff is prevented from discharging into a gutter, drain or water.  Appropriate measures shall be installed to trap these materials onsite. 32. Newly sealed hard-stand areas (e.g. roads, driveways and car parks) shall be swept thoroughly as soon as Newly sealed hard-stand areas (e.g. roads, driveways and car parks) shall be swept thoroughly as soon as practicable after sealing/surfacing to minimise the risk of components of the surfacing compound entering stormwater drains. 33. Stockpiles of erodible material shall be provided with an appropriate protective cover (synthetic or organic) if Stockpiles of erodible material shall be provided with an appropriate protective cover (synthetic or organic) if the materials are likely to be stockpiled for more than 10 days. 34. Stockpiles, temporary or permanent, shall not be located in areas identified as no-go zones (including, but not Stockpiles, temporary or permanent, shall not be located in areas identified as no-go zones (including, but not limited to, restricted access areas, buffer zones, or areas of non-disturbance) on the ESCP. 35. No more than 150m of a stormwater, sewer line or other service trench shall to be open at any one time. No more than 150m of a stormwater, sewer line or other service trench shall to be open at any one time. 36. Site spoil shall be lawfully disposed of in a manner that does not result in ongoing soil erosion or Site spoil shall be lawfully disposed of in a manner that does not result in ongoing soil erosion or environmental harm. 37. Wherever reasonable and practicable, stormwater runoff entering the site from external areas, and Wherever reasonable and practicable, stormwater runoff entering the site from external areas, and non-sediment laden (clean) stormwater runoff entering a work area or area of soil disturbance, shall be diverted around or through that area in a manner that minimises soil erosion and the contamination of that water for all discharges up to the specified design storm discharge.
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Site Management including Dust 38. Priority shall be given to the prevention, or at least the minimisation, of soil erosion, rather than the Priority shall be given to the prevention, or at least the minimisation, of soil erosion, rather than the trapping of displaced sediment.  Such a clause shall not reduce the responsibility to apply and maintain, at all times, all necessary ESC measures. 39. Measures used to control wind erosion shall be appropriate for the location and prevent soil erosion at all Measures used to control wind erosion shall be appropriate for the location and prevent soil erosion at all times, including working hours, out of hours, weekends, public holidays, and during any other shutdown periods. 40. The application of liquid or chemical-based dust suppression measures shall ensure that sediment-laden The application of liquid or chemical-based dust suppression measures shall ensure that sediment-laden runoff resulting from such measures does not create a traffic or environmental hazard. 41. All cut and fill earth batters less than 3m in elevation shall be topsoiled, and grass seeded/hydromulched All cut and fill earth batters less than 3m in elevation shall be topsoiled, and grass seeded/hydromulched within 10 days of completion of grading in consultation with Council.  42. Once cut/fill operations have been finalised in a section, all disturbed areas that are not being worked on Once cut/fill operations have been finalised in a section, all disturbed areas that are not being worked on shall be stabilised in accordance with time lines in the Blue Book. 43. All reasonable and practicable measures shall be taken to prevent, or at least minimise, the release of All reasonable and practicable measures shall be taken to prevent, or at least minimise, the release of sediment from the site. 44. Suitable all-weather maintenance access shall be provided to all sediment control devices. Suitable all-weather maintenance access shall be provided to all sediment control devices. 45. Sediment control devices, other than sediment basins, shall be de-silted and made fully operational as soon Sediment control devices, other than sediment basins, shall be de-silted and made fully operational as soon as reasonable and practicable after a sediment-producing event, whether natural or artificial, if the device's sediment retention capacity falls below 75% of its design retention capacity. 46. All erosion and sediment control measures, including drainage control measures, shall be maintained in All erosion and sediment control measures, including drainage control measures, shall be maintained in proper working order at all times during their operational lives. 47. Washing/flushing of sealed roadways shall only occur where sweeping has failed to remove sufficient Washing/flushing of sealed roadways shall only occur where sweeping has failed to remove sufficient sediment and there is a compelling need to remove the remaining sediment (e.g. for safety reasons).  In such circumstances, all reasonable and practicable sediment control measures shall be used to prevent, or at least minimise, the release of sediment into receiving waters. Only those measures that will not cause safety and property flooding issues shall be employed.  Sediment removed from roadways shall be disposed of in a lawful manner that does not cause ongoing soil erosion or environmental harm. 48. Sediment removed from sediment traps and places of sediment deposition shall be disposed of in a lawful Sediment removed from sediment traps and places of sediment deposition shall be disposed of in a lawful manner that does not cause ongoing soil erosion or environmental harm. Sediment Basins - installation, maintenance and removal including sediment traps 49. As-Constructed plans shall be prepared for all constructed Sediment Basins and associated emergency As-Constructed plans shall be prepared for all constructed Sediment Basins and associated emergency spillways.  Such plans shall verify the basin's dimensions, levels and volumes comply with the approved design drawings.  These plans may be requested by the Certifier or Council. 50. Sediment basins shall be constructed and fully operational prior to any other soil disturbance in their Sediment basins shall be constructed and fully operational prior to any other soil disturbance in their catchment. 51. Install an internal gated valve, or similar, in any outlet pipe once pipes installed, or install a sacrificial pipe Install an internal gated valve, or similar, in any outlet pipe once pipes installed, or install a sacrificial pipe from basin through wall to external outlet point.  The valve shall be connected to a riser made from slotted pipe in the basin.  The valve may be opened once captured water meets water quality requirements. The final setup for temporary internal outlet structures to be confirmed prior to construction with Council.  This setup will enable discharge of treated water from site without need for pumping. 52. A sediment storage level marker post shall be with a cross member set just below the top of the sediment A sediment storage level marker post shall be with a cross member set just below the top of the sediment storage zone (as specified on the approved ESCP).  At least a 75mm wide post shall be firmly set into the basin floor. 53. The Site Manager shall obtain the relevant approvals from the relevant organisations to discharge treated The Site Manager shall obtain the relevant approvals from the relevant organisations to discharge treated water from any existing basins.  Organisations may include, but not be limited to, Hunter Water, and Council. 54. Where more than one stage is to be developed at one time, or before the preceding stage is complete, the Where more than one stage is to be developed at one time, or before the preceding stage is complete, the sediment basin(s) for these stages shall have sufficient capacity to cater for all area directed to the basin(s). 55. Prior to any forecast weather event likely to result in runoff, any basins/traps shall be dewatered to Prior to any forecast weather event likely to result in runoff, any basins/traps shall be dewatered to provide sufficient capacity to capture sediment laden water from the site. 56. Sufficient quantities of chemicals/agents to treat captured water shall be placed such that water entering Sufficient quantities of chemicals/agents to treat captured water shall be placed such that water entering the basin mixes with the chemical/agents and is carried into the basin to speed up clarification.   57. Any basin shall be dewatered within the X-day rainfall depth used to calculate the capacity of the basin, Any basin shall be dewatered within the X-day rainfall depth used to calculate the capacity of the basin, after a rainfall event. 58. Sufficient quantities of chemicals/agents to treat turbid water shall be securely stored on-site to provide Sufficient quantities of chemicals/agents to treat turbid water shall be securely stored on-site to provide for at least three complete treatments of all basins requiring chemically treatment onsite. 59. Prior to the controlled discharge (e.g. de-watering activities) from site including excavations and/or Prior to the controlled discharge (e.g. de-watering activities) from site including excavations and/or sediment basins, the following water quality objectives shall be achieved: a) Total Suspended Solids (TSS) to a maximum 50 milligrams/L; Total Suspended Solids (TSS) to a maximum 50 milligrams/L; b) water pH between 6.5 and 8.5, unless otherwise required by the Council;  water pH between 6.5 and 8.5, unless otherwise required by the Council;  c) Turbidity (measured in NTUs) to a maximum of 60 NTU); and  Turbidity (measured in NTUs) to a maximum of 60 NTU); and  d) EC levels no greater than background levels. EC levels no greater than background levels. 60. The Development Approval may require testing of additional water quality elements prior to discharge. E.g. The Development Approval may require testing of additional water quality elements prior to discharge. E.g. metals, organic substances, chemicals or bacteriological indicators. 61. A sample of the released treated water shall be kept onsite in a clear container with the sample date A sample of the released treated water shall be kept onsite in a clear container with the sample date recorded on it. 62. Water quality samples shall be taken at a depth no less than 200mm below the water surface of the basin. Water quality samples shall be taken at a depth no less than 200mm below the water surface of the basin. 63. No Aluminium based products may be used treat captured water onsite without the prior written permission No Aluminium based products may be used treat captured water onsite without the prior written permission from an appropriate Council Officer.  The applicant shall have a demonstrated ability to use such products correctly and without environmental harm prior to any approval. 64. The chemical/agent used in Type D and Type F basins to treat captured water captured in the basin shall The chemical/agent used in Type D and Type F basins to treat captured water captured in the basin shall be applied in concentrations sufficient to achieve Council's water quality objectives within the X-day rainfall depth used to calculate the capacity of the basin, after a rainfall event.   65. All Manufacturers' Instructions shall be followed for any chemicals/agents used onsite, except where All Manufacturers' Instructions shall be followed for any chemicals/agents used onsite, except where approved by the Responsible Person or an appropriate Council Officer. 66. The Applicant shall ensure that on each occasion a Type F or Type D basin was not de-watered prior to The Applicant shall ensure that on each occasion a Type F or Type D basin was not de-watered prior to being surcharged by a following rainfall event, a report is presented to an appropriate Council officer within 5 days identifying the circumstances and proposed amendments, if any, to the basin's operating procedures.   67. Settled sediment shall be removed as soon as reasonable and practicable from any sediment basin if: Settled sediment shall be removed as soon as reasonable and practicable from any sediment basin if: a) it is anticipated that the next storm event is likely to cause sediment to settle above the basin's it is anticipated that the next storm event is likely to cause sediment to settle above the basin's sediment storage zone; or b) the elevation of settled sediment is above the top of the basin's sediment storage zone; or the elevation of settled sediment is above the top of the basin's sediment storage zone; or c) the elevation of settled sediment is above the basins sediment marker line. the elevation of settled sediment is above the basins sediment marker line. 68. Scour protection measures placed on sediment basin emergency spillways shall appropriately protect the Scour protection measures placed on sediment basin emergency spillways shall appropriately protect the spillway chute and its side batters from scour, and shall extend a minimum of 3m beyond the downstream toe of the basin's embankment. 69. Suitable all-weather maintenance access shall be provided to all sediment control devices. Suitable all-weather maintenance access shall be provided to all sediment control devices. 70. Materials, whether liquid or solid, removed from any ESC measure or excavation during maintenance or Materials, whether liquid or solid, removed from any ESC measure or excavation during maintenance or decommissioning, shall be disposed of in a manner that does not cause ongoing soil erosion, water pollution or environmental harm. 71. All sediment basins shall remain fully operational at all times until the basin's design catchment achieves All sediment basins shall remain fully operational at all times until the basin's design catchment achieves 70% ground cover or surface stabilisation acceptable to Council. 72. The ESC measures installed during the decommissioning and rehabilitation of a sediment basin shall comply The ESC measures installed during the decommissioning and rehabilitation of a sediment basin shall comply with same standards specified for the normal construction works. 73. A sediment basin shall not be decommissioned until all up-slope site stabilisation measures have been A sediment basin shall not be decommissioned until all up-slope site stabilisation measures have been implemented and are appropriately working to control soil erosion and sediment runoff.. 74. Immediately prior to the construction of the permanent stormwater treatment device, appropriate flow Immediately prior to the construction of the permanent stormwater treatment device, appropriate flow bypass conditions shall be established to prevent sediment-laden water entering the device.
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Revegetation/Stabilisation 75. Temporary Stabilisation may be attained using vegetation, non rewettable soil polymers, or pneumatically Temporary Stabilisation may be attained using vegetation, non rewettable soil polymers, or pneumatically applied erosion controls. 76. All cut and fill earth batters less than 3m in elevation shall be topsoiled, and grass seeded/hydromulched All cut and fill earth batters less than 3m in elevation shall be topsoiled, and grass seeded/hydromulched within 10 days of completion of grading in consultation with Council.  77. Once cut/fill operations have been finalised in a section, all disturbed areas that are not being worked on shall Once cut/fill operations have been finalised in a section, all disturbed areas that are not being worked on shall be stabilised in accordance with time lines in the Blue Book. 78. The LMCC Seed mix shall be used unless stated on the ESCP/SWMP.  The LMCC Seed mix shall be used unless stated on the ESCP/SWMP.  79. The pH level of topsoil shall be appropriate to enable establishment and growth of specified vegetation prior The pH level of topsoil shall be appropriate to enable establishment and growth of specified vegetation prior to initiating the establishment of vegetation.  80. Non rewettable binder shall be used in all hydromulch/hydroseed/polymer mixes on slopes or works adjacent Non rewettable binder shall be used in all hydromulch/hydroseed/polymer mixes on slopes or works adjacent to a water course. 81. Soil ameliorants shall be added to the soil in accordance with an approved Landscape Plan, Vegetation Soil ameliorants shall be added to the soil in accordance with an approved Landscape Plan, Vegetation Management Plan, and/or soil analysis. 82. Surface soil density, compaction and surface roughness shall be adjusted prior to seeding/planting in Surface soil density, compaction and surface roughness shall be adjusted prior to seeding/planting in accordance with an approved Landscape Plan, Vegetation Management Plan, and/or soil analysis. 83. Procedures for initiating a site shutdown, whether programmed or un-programmed, shall incorporate Procedures for initiating a site shutdown, whether programmed or un-programmed, shall incorporate revegetation of all soil disturbances unless otherwise approved by Council.  The stabilisation works shall not rely upon the longevity of non-vegetated erosion control blankets, or temporary soil binders. Site Monitoring and Maintenance 84. The Applicant shall ensure that appropriate procedures and suitably qualified personnel are engaged to plan The Applicant shall ensure that appropriate procedures and suitably qualified personnel are engaged to plan and conduct site inspections and water quality monitoring throughout the construction and maintenance phase. 85. All ESC measures shall be inspected and any maintenance undertaken immediately: All ESC measures shall be inspected and any maintenance undertaken immediately: a) at least daily (when work is occurring on-site); and at least daily (when work is occurring on-site); and b) at least weekly (when work is not occurring on-site); and at least weekly (when work is not occurring on-site); and c) within 24hrs of expected rainfall; and within 24hrs of expected rainfall; and d) within 18hrs of a rainfall event that causes runoff on the site. within 18hrs of a rainfall event that causes runoff on the site. 86. Written records shall be kept onsite of ESC monitoring and maintenance activities conducted during the Written records shall be kept onsite of ESC monitoring and maintenance activities conducted during the construction and maintenance periods, and be available to Council officers on request. 87. All environmentally relevant incidents shall be recorded in a field log that shall remain accessible to all All environmentally relevant incidents shall be recorded in a field log that shall remain accessible to all relevant regulatory authorities. 88. All water quality data, including dates of rainfall, dates of testing, testing results and dates of water All water quality data, including dates of rainfall, dates of testing, testing results and dates of water release, shall be kept in an on-site register.  The register is to be maintained up to date for the duration of the approved works and be available on-site for inspection by [insert name of regulatory authority] on request. 89. At nominated instream water monitoring sites, a minimum of 3 water samples shall be taken and analysed, and At nominated instream water monitoring sites, a minimum of 3 water samples shall be taken and analysed, and the average result used to determine quality. Instream Works 90. All instream works (including in or adjacent to watercourses natural or manmade, flowing or not) shall be All instream works (including in or adjacent to watercourses natural or manmade, flowing or not) shall be carried out in accordance with the IECA White Books.
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Attachment B – MUSIC-Link Report 



Project Details

Project: NL171556

Report Export Date: 28/02/2022

Catchment Name: NL171556 - 220211

Catchment Area: 0.573ha

Impervious Area*: 73.55%

Rainfall Station:
Modelling Time-step: 6 Minutes

Modelling Period: 1/01/1999 - 31/12/2008 11:54:00 PM

Mean Annual Rainfall: 902mm

Evapotranspiration: 1408mm

MUSIC Version: 6.3.0

MUSIC-link data Version: 6.33

Study Area: North Region

Scenario: North Region

Company Details

Company: Northrop Consulting Engineers

Contact: Chris Smith

Address: Level 1, 215 Pacific Highway Charlestown, NSW, 2290

Phone: 02 4943 1777

Email: csmith@northrop.com.au

Treatment Train Effectiveness

Node: Post-Development Node Reduction

Flow 32.9%

TSS 89.6%

TP 83.2%

TN 67.5%

GP 99.6%

Treatment Nodes

Node Type Number

Sedimentation Basin Node 1

Rain Water Tank Node 1

Bio Retention Node 2

Generic Node 3

GPT Node 3

Source Nodes

Node Type Number

Urban Source Node 14

MUSIC-link Report

* takes into account area from all source nodes that link to the chosen reporting node, excluding Import Data Nodes

Comments

NOTE: A successful self-validation check of your model does not constitute an approved model by Lake Macquarie City
Council

MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions
1 of 4



Passing Parameters

Node Type Node Name Parameter Min Max Actual

Bio Filterra Bioretention - 1.4m� Tree Pit Hi-flow bypass rate (cum/sec) None None 100

Bio Filterra Bioretention - 1.4m� Tree Pit PET Scaling Factor 2.1 2.1 2.1

Bio Filterra Bioretention - 1.7m� Tree Pit Hi-flow bypass rate (cum/sec) None None 100

Bio Filterra Bioretention - 1.7m� Tree Pit PET Scaling Factor 2.1 2.1 2.1

GPT 1 x OceanGuard Hi-flow bypass rate (cum/sec) None None 0.02

GPT 2 x OceanGuard Hi-flow bypass rate (cum/sec) None None 0.04

GPT Copy of 1 x OceanGuard Hi-flow bypass rate (cum/sec) None None 0.02

Post Post-Development Node % Load Reduction None None 32.9

Post Post-Development Node GP % Load Reduction 70 None 99.6

Post Post-Development Node TN % Load Reduction 45 None 67.5

Post Post-Development Node TP % Load Reduction 45 None 83.2

Post Post-Development Node TSS % Load Reduction 80 None 89.6

Pre Pre-Development Node % Load Reduction None None 0

Pre Pre-Development Node GP % Load Reduction None None 0

Pre Pre-Development Node TN % Load Reduction None None 0

Pre Pre-Development Node TP % Load Reduction None None 0

Pre Pre-Development Node TSS % Load Reduction None None 0

Sedimentation SF Chamber (9.5 m�) % Reuse Demand Met None None 0

Sedimentation SF Chamber (9.5 m�) High Flow Bypass Out (ML/yr) None None 0

Urban Bath St Area Impervious (ha) None None 0.062

Urban Bath St Area Pervious (ha) None None 0

Urban Bath St Total Area (ha) None None 0.062

Urban BYPASS PAVEMENT Area Impervious (ha) None None 0.002

Urban BYPASS PAVEMENT Area Pervious (ha) None None 0

Urban BYPASS PAVEMENT Total Area (ha) None None 0.002

Urban COURTYARDS 1-8 Area Impervious (ha) None None 0.025

Urban COURTYARDS 1-8 Area Pervious (ha) None None 0

Urban COURTYARDS 1-8 Total Area (ha) None None 0.025

Urban COURTYARDS 9-13 Area Impervious (ha) None None 0.063

Urban COURTYARDS 9-13 Area Pervious (ha) None None 0

Urban COURTYARDS 9-13 Total Area (ha) None None 0.063

Urban Landcape Bypass Area Impervious (ha) None None 0.003

Urban Landcape Bypass Area Pervious (ha) None None 0.028

Urban Landcape Bypass Total Area (ha) None None 0.032

Urban Landscape Area 4 Area Impervious (ha) None None 0

Urban Landscape Area 4 Area Pervious (ha) None None 0.017

Urban Landscape Area 4 Total Area (ha) None None 0.017

Urban Landscape to Pit 1 Area Impervious (ha) None None 0

Urban Landscape to Pit 1 Area Pervious (ha) None None 0.012

Urban Landscape to Pit 1 Total Area (ha) None None 0.012

Only certain parameters are reported when they pass validation

NOTE: A successful self-validation check of your model does not constitute an approved model by Lake Macquarie City
Council

MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions
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Node Type Node Name Parameter Min Max Actual

Urban north landscaping / service lane Area Impervious (ha) None None 0.008

Urban north landscaping / service lane Area Pervious (ha) None None 0.039

Urban north landscaping / service lane Total Area (ha) None None 0.048

Urban PAVEMENT TO TREE PIT 1 Area Impervious (ha) None None 0.012

Urban PAVEMENT TO TREE PIT 1 Area Pervious (ha) None None 0

Urban PAVEMENT TO TREE PIT 1 Total Area (ha) None None 0.012

Urban PAVEMENT TO TREE PIT 2 Area Impervious (ha) None None 0.009

Urban PAVEMENT TO TREE PIT 2 Area Pervious (ha) None None 0

Urban PAVEMENT TO TREE PIT 2 Total Area (ha) None None 0.009

Urban Pre-Developed Area Impervious (ha) None None 0

Urban Pre-Developed Area Pervious (ha) None None 0.541

Urban Pre-Developed Total Area (ha) None None 0.541

Urban Roof Podium Area Impervious (ha) None None 0.042

Urban Roof Podium Area Pervious (ha) None None 0.052

Urban Roof Podium Total Area (ha) None None 0.095

Urban Service Lane Area Impervious (ha) None None 0.008

Urban Service Lane Area Pervious (ha) None None 0.001

Urban Service Lane Total Area (ha) None None 0.01

Urban Urban Area Impervious (ha) None None 0.248

Urban Urban Area Pervious (ha) None None 0

Urban Urban Total Area (ha) None None 0.248

Only certain parameters are reported when they pass validation

NOTE: A successful self-validation check of your model does not constitute an approved model by Lake Macquarie City
Council

MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions
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Failing Parameters

Node Type Node Name Parameter Min Max Actual

Bio Filterra Bioretention - 1.4m� Tree Pit Saturated Hydraulic Conductivity (mm/hr) 50 200 3550

Bio Filterra Bioretention - 1.7m� Tree Pit Saturated Hydraulic Conductivity (mm/hr) 50 200 3550

Rain Rainwater Tank % Reuse Demand Met 80 None 24.1151

Sedimentation SF Chamber (9.5 m�) Notional Detention Time (hrs) 8 12 0.129

Sedimentation SF Chamber (9.5 m�) Total Nitrogen - k (m/yr) 500 500 1

Sedimentation SF Chamber (9.5 m�) Total Phosphorus - k (m/yr) 6000 6000 1

Sedimentation SF Chamber (9.5 m�) Total Suspended Solids - k (m/yr) 8000 8000 1

Urban Bath St Field Capacity (mm) 55 80 51

Urban Bath St Groundwater Daily Baseflow Rate (%) 5 20 25

Urban Bath St Groundwater Daily Recharge Rate (%) 35 55 25

Urban Bath St Pervious Area Soil Storage Capacity (mm) 170 210 54

Urban Landscape Area 4 Field Capacity (mm) 55 80 89

Urban Landscape Area 4 Groundwater Daily Baseflow Rate (%) 5 20 25

Urban Landscape Area 4 Groundwater Daily Recharge Rate (%) 35 55 25

Urban Landscape Area 4 Pervious Area Soil Storage Capacity (mm) 170 210 133

Urban Landscape to Pit 1 Field Capacity (mm) 55 80 89

Urban Landscape to Pit 1 Groundwater Daily Baseflow Rate (%) 5 20 25

Urban Landscape to Pit 1 Groundwater Daily Recharge Rate (%) 35 55 25

Urban Landscape to Pit 1 Pervious Area Soil Storage Capacity (mm) 170 210 133

Urban north landscaping / service lane Field Capacity (mm) 55 80 89

Urban north landscaping / service lane Groundwater Daily Baseflow Rate (%) 5 20 25

Urban north landscaping / service lane Groundwater Daily Recharge Rate (%) 35 55 25

Urban north landscaping / service lane Pervious Area Soil Storage Capacity (mm) 170 210 133

Urban PAVEMENT TO TREE PIT 2 Field Capacity (mm) 55 80 89

Urban PAVEMENT TO TREE PIT 2 Groundwater Daily Baseflow Rate (%) 5 20 25

Urban PAVEMENT TO TREE PIT 2 Groundwater Daily Recharge Rate (%) 35 55 25

Urban PAVEMENT TO TREE PIT 2 Pervious Area Soil Storage Capacity (mm) 170 210 133

Urban Pre-Developed Field Capacity (mm) 55 80 89

Urban Pre-Developed Groundwater Daily Baseflow Rate (%) 5 20 25

Urban Pre-Developed Groundwater Daily Recharge Rate (%) 35 55 25

Urban Pre-Developed Pervious Area Soil Storage Capacity (mm) 170 210 133

Urban Roof Podium Field Capacity (mm) 55 80 89

Urban Roof Podium Groundwater Daily Baseflow Rate (%) 5 20 0

Urban Roof Podium Groundwater Daily Recharge Rate (%) 35 55 0

Urban Roof Podium Groundwater Initial Depth (mm) 10 10 0

Urban Roof Podium Pervious Area Soil Storage Capacity (mm) 170 210 133

Only certain parameters are reported when they pass validation

NOTE: A successful self-validation check of your model does not constitute an approved model by Lake Macquarie City
Council

MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions
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