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1. Introduction 

Bonacci Group (NSW) Pty Ltd has been engaged by Silver Thomas Hanley (STH) to provide civil consultancy services for the 

proposed redevelopment on St. John of God Richmond Hospital (SJGRH).  

This Schematic Civil Report outlines the proposed stormwater drainage network, new road/pavement works, and bulk 

earthworks associated with the redevelopment. This report also incorporates the water quality and quantity strategy for the 

site to treat stormwater runoff in accordance Hawkesbury City Council’s (HCC) relevant requirements.  

The following resources were used during our desk-top review: 

 Existing Site Survey by Mark Castelletti Surveying, 20th June 2019 

 Existing Services Survey by Mark Castelletti Surveying, 5th September 2019 

 Hawkesbury City Council’s Flood Extent Maps 

 Dial Before You Dig (DBYD) enquiry 

 NSW ePlanning Portal 

 Clean Water Toolkit  

 NSW Government Six Maps website https://maps.six.nsw.gov.au  

 Near Maps website www.nearmap.com 

 Proposed Overall Ground Floor Plan by Silver Thomas Hanley SJOG, 17th January 2020 

 Hawkesbury Floodplain Risk Management Study & Plan – Flood Maps and Annotated Bibliography, December 2012  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

2. Site Description 

2.1 Location 

The proposed redevelopment is located at 177 Grose Vale Road, North Richmond, NSW and is part of Hawkesbury City Council. 

Entrance to the main site is via an access road (approx. 580m long) from Grose Vale Road. The surrounding terrain consists of 

natural landscape (cleared for grazing and other agricultural activity). Hawkesbury River is located 140m southeast from the 

main site. Refer to Figure 2-1 below for an aerial map image of the proposed redevelopment.  

 

  
Figure 2-1 Aerial Image and Locality Map (Source: Nearmaps) 

  

https://maps.six.nsw.gov.au/
http://www.nearmap.com/
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2.2 Existing Site Conditions 

2.2.1 Topography  

The site area is approx. 10 hectares in size.  Based on the contour information from Six Maps (see Figure 2-2), the site is 

located on a ridge and not subject to an external upstream catchment. The site has a grassed steep batter along the southeast 

and northern boundaries. 

 

 

Figure 2-2 Contour Diagram (Source: Six Maps) 

 

 

 

 

 

2.2.2 Flooding  

Based on the information from Hawkesbury City Council’s Flood Extent Maps (see Figure 2-3a and Figure 2-3b), the site is 

located outside the 100-year Average Recurrence Interval (ARI) and Probable Maximum Flood (PMF) flood extents.  

 

 
Figure 2-3a Hawkesbury Floodplain Risk Management Study & Plan – 100 Year ARI Flood Extent and Flood Level Contours (December 

2012) 
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Figure 2-3b Hawkesbury Floodplain Risk Management Study & Plan – PMF Flood Extent and Flood Level Contours (December 2012) 

 

2.2.3 Existing Stormwater Layout and Conditions  

2.2.3.1 SJGRH Access Road from Grose Vale Road to Main Area  
 
A site survey has been undertaken by Mark Castelletti Surveying on 11th September 2019 (see Figures 2-4). This survey shows 

150mm uPVC pipe crossings at roughly 60m intervals along the bitumen internal access road from Grose Vale Road. Pits are 

located at these crossings to capture road runoff which ultimately discharge to the steep batter towards adjacent 

undeveloped land. The pipe crossings and pits appear to be in generally good condition based on site visit observations.   

 

 

Figure 2-4 Detailed Survey – Internal Access Road (Source: Mark Castelletti Surveying on 20.06.19) 

 

2.2.3.2 SJGRH Main Area 
 

From the site survey (see Figure 2-5) and Six Maps contour information it appears the site is divided into two main sub-

catchments. The northern portion of the site discharges north towards adjacent undeveloped land. The south-eastern portion 

of the site discharges southeast towards the Hawkesbury River. The proposed redevelopment is mostly contained within the 

southeast catchment.  
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Figure 2-5 Detailed Survey – Main Site Area (Source: Mark Castelletti Surveying on 20.06.19) 

 

2.2.3.3 SJGRH Main Area Internal Site Drainage 

The internal site drainage which consists of pits/pipes and brick channels are distributed within the hospital facility (see 

Images 2-6 & Image 2-7). A defined/completed network is not visible in the site survey.   

 

 

Image 2-6 Existing Stormwater Surface Inlet Pit (Bonacci Site Visit on 17.09.2019) 

 

Image 2-7 Existing Brick Channel (Bonacci Site Visit on 17.09.2019) 

2.2.3.4 SJGRH Main Area Stormwater Discharge  

It appears the southern stormwater discharge point has been diverted to the east. See Image 2-8 which shows the uPVC 

diversion pipe intact with the headwall.  
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Image 2-8 Existing Headwall and uPVC Diversion Pipe (Bonacci Site Visit on 17.09.2019) 

2.2.3.5 SJGRH Main Area Water Storage Tanks  

There are existing water storage tanks located north of Xavier building (see Image 2-9). Note: On-site detention and water 

quality control devices/measures were not identified in the survey or during the site visit.  

 

 

Image 2-9 Existing Water Storage Tanks (Bonacci Site Visit on 17.09.2019) 

2.3 Existing Overland Flow Path 

Based on the existing survey information and the recent site visit observation, the existing overland flow is from Grose Vale 

Road and along the internal access road kerb and gutter and discharges to the undeveloped bushland in the southeast towards 

Hawkesbury River direction. Refer to Figure 2-10 for the existing overland flow path in red arrows.   

 

Figure 2-10 Existing and Proposed Overland Flow Path  

 

As it can be seen the existing overland flow path is blocked by the proposed buildings. New overland flow path shall be 

provided along the existing internal road and towards the northern undeveloped land (flow arrows in blue). Redirecting the 

overland flow path can be achieved by constructing new kerb and gutter for a portion of the existing access road between 

Residence 1&2 and the stables. Refer to Appendix B for proposed overland flow path.  
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2.3 Existing Services  

A DBYD enquiry has been undertaken and the results show utilities including electrical, water and telecommunication are 

located outside the site boundary on Grose Vale Road.  

A Services Plan has been undertaken by Mark Castelletti Surveying on 05th September 2019. In addition to stormwater 

drainage lines, other services have also been identified within the site boundary including Telstra cables, underground 

electrical cables, communications cables, sewer main, above ground water valve etc. However, no underground water main 

has been recorded in the Services Plan.  

A service and access easement is located on the south eastern corner of the site. Refer to the site survey on Appendix A.  

 

2.4 Existing Pavement  

The site consists of a mixture of asphalt (refer to Image 2-11) and concrete pavements. It is noted that the suitability of these 

pavement to service the redevelopment are to be confirmed with a geotechnical investigation. It is likely the existing internal 

road will be maintained existing mostly while southeast portion of the road shall be demolished to suit the proposed building 

footprint.  

 

Figure 2-11 Existing Asphalt Pavement (Bonacci Site Visit on 17.09.2019) 

2.5 Planning Schemes  

2.5.1 Acid Sulfate Soils 

Based on the NSW ePlanning Portal information, the site is located within a Class 5 Acid Sulfate Zone which indicates that acid 

sulfate soils are not ‘typically found’ in these areas. However, further geotechnical assessment will be required to confirm the 

soil conditions on site. See Figure 2-12 for NSW ePlanning Portal Acid Sulfate Map.  

 

Figure 2-12 Acid Sulfate Soil Map (Source: NSW ePlanning Portal) 
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2.5.2 Riparian Lands and Water Courses 

Based on NSW ePlanning Portal information, the site is not located within a riparian lands and water courses protection zone 

(See Figure 2-13). 

 

 

 

Figure 2-13 Riparian Lands and Watercourses Map (Source: NSW ePlanning Portal) 

 
 
 
 
 
 
 
 
 
 
 
 
 

3. Proposed Development  

The proposed development comprises of the demolition of several existing buildings, construction of new buildings, 

refurbishing of the existing Xavier Building and Admin Building and expanding the existing car parking.  

See Figure 3-1 for the Architectural Overall Ground Floor Plan (17/01/2020) by STH.  

 

Figure 3-1 Proposed Overall Ground Floor Plan (Source: STH on 17.01.2020) 
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3.1 Earthworks  

Bulk earthwork cut and fill will be required based on the level difference between the proposed Finished Floor Level (FFL) and 

the existing ground levels around the new buildings area.  

3.1.1 Earthworks Cut  

The proposed finished floor level (issued on 21/01/2020 by STH) for Residence 1&2 is set to be RL 62.91. The existing ground 

level around the proposed Residence 1&2 varies from RL 64.60 to RL 62.95 grading from northwest to southeast. Hence, it is 

anticipated there will be a bulk earthwork cut up to 1.9m with the maximum cut on the northwest corner of Residence 1&2.  

3.1.2 Earthworks Fill  

The proposed finished floor level for Residence 3&4 is set to be at RL 62.91. The existing ground level around the proposed 

Residence 2&4 varies from RL 62.50 to RL 59.00 grading from northwest to southeast. It is anticipated there will be bulk 

earthwork fill in the area of Residence 3&4. However, considering the south portion of Residence 3&4 will be on stilt, fill depth 

and extent shall be determined in detailed stage.  

Refer to Appendix B for anticipated bulk earthworks plans and longitudinal sections based on the architectural plan layout 

issued on 10/12/2019. Geotechnical assessment is required to further determine the nature of earthworks which will report 

on aspects such as the suitability of the existing pavements and uncontrolled fill.  
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3.2 Drainage  

In accordance with Hawkesbury Development Control Plan Appendix E – Civil Works Specification (2002), the “Major/Minor” 

concept is adopted by the Council for urban drainage design. The Design Average Recurrence Intervals are as shown in Figure 

3-2. The proposed development is required to install/upgrade the minor stormwater drainage system including pits, 

underground pipes and kerb and gutter to cater for storm events up to the 5-year Average Recurrence Interval (ARI). A 

preliminary stormwater layout is shown in Appendix B SK01. To be noted, the stormwater drainage layout is preliminary, 

other services plans (water, gas, fire, sewer etc) have been reviewed and further coordination is required in detailed design 

stage will be required to refine the stormwater drainage design.  

It is preferable to maintain the existing points of discharge for the underground stormwater drainage system wherever 

possible, which is towards the undeveloped bushland in the southeast of the site. The discharge shall be via a level spreader 

and will ensure no nuisance flows enter neighbouring properties.  

A major system is also required for the proposed developments in the form of overland flow paths. The major system should 

be designed to convey flows that exceed the capacity of the underground drainage system for storm events up to 100-year 

ARI. The overland flow is to be directed away from the building and car parking and towards the undeveloped bushland at 

the north and southeast boundaries. If adequate grade cannot be achieved for overland fl3.2 and ow path to be directed away 

from the building entrance, alternatively, the drainage system is to be sized to cater for major storm events up to 100-year 

ARI. See Appendix B for potential overland flow path.  

 

Figure 3-2Hawkesbury City Council Design Average Recurrence Intervals 

 

 

 

 

 

 

 

3.3 Water Quantity  

In accordance with Hawkesbury City Council Development Control Plan (DCP) Appendix E – Civil Works Specification, a 

detention storage system is required on site for the mitigation of increased flows. Council has given two options for sizing the 

storage volume and site discharge flow rate:  

- Option 1: On-site detention (OSD) is sized to ensure that the post-development peak flow rates for all recurrence 

intervals from 1-year ARI to 100 year ARI less than the pre-development peak flow rates.  

- Option 2: Use pre-determined rates for both the permissible discharge rate and site storage volume as detailed in 

Figure 3-3:  

 
Figure 3-3 Council Pre-determined Rates for PSD and SSV Design 

 
With the large site area of approximately 10 hectares, adopting the pre-determined rates from Option 2 will trigger the 

installation of approximately 2000m3 OSD storage. Given the relatively small redevelopment area (less than 2 hectares), it is 

preferable to use Option 1 to determine the Site Storage Volume (SSV) in order to have an OSD with higher efficiency.  

Based on the concept plan proposed by STH, the redevelopment area will be mainly confined on the south-east portion of 

the site. It is likely the northern portion of the site will remain undisturbed and the existing discharge characteristics for the 

northern catchment will be retained.  

Option 1 is to limit the post-development flows to the pre-development flow conditions which requires a hydraulic analysis 

using DRAINS modelling software. A hydraulic model reflecting the pre and post development conditions has been set up and 

analysed to calculate the OSD volume, the model is assuming 30% of the proposed landscape area within the development 

catchment is impervious. The layout and results are shown in Figure 3-4. The results suggest an OSD with a volume of at least 

40 m3 is required on site to maintain the existing flow rates. Please note the OSD volume is indicative only and is subject to 

change with layout confirmation.  



 

 

 
Page 13 

 

Project Name: Proposed St. John of God Richmond Hospital Redevelopment  
Civil Schematic Design Report 

 

Figure 3-4 DRAINS Modelling Results Showing Pre and Post Development Flow Rates 

It is likely the OSD will be provided at the southern portion of the site on the basement level of Residence 4. The OSD is 

likely to be combined with water quality control devices and rainwater tank. Outlet from the OSD is likely to be discharged 

to the south-eastern undeveloped land via a level spreader and ultimately to Hawkesbury River. 

3.4 Water Quality  

In accordance with Hawkesbury City Council (DCP) Appendix E – Civil Works Specification, consideration needs to be given to 

the impact from the development on receiving water bodies. Council stipulates a minimum requirement of the average 

annual pollutant load discharge from the developed site to be no greater than the pollutant discharge from the existing site. 

Due to the site constraints, proprietary water quality treatment products including Enviropods and stormfilter cartridges are 

likely to be used on site. Installation of rainwater tank(s) can also assist in meeting water quality requirements.  

In the preliminary modelling, 5 stormfilter cartridges, 3 Enviropods, a grassed buffer and a rainwater tank with volume of 

15kL are provided as the treatment train.  

A MUSIC model including the pre and post development conditions has been set up, layout is shown in Figure 3-5 below.  

 

Figure 3-5 MUSIC Modelling Layout 

MUSIC modelling results are as shown in Figure 3-5, the results indicate that with the water quality control measures 

implemented, the total pollutant rates have been reduced for post development condition.  

 

 

Figure 3-6 MUSIC Modelling Results 

 

Other landscape measures can also provide water quality improvement benefit, implementing Water Sensitive Urban 

Design (WSUD) measures including grassed swales, raingarden can reduce the number of proprietary water quality 
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treatment products. However, further modelling and finalised landscape layout is required to achieve this object. Refer to 

Figure 3-7 for a typical raingarden section.   

 

Figure 3-7 Typical Raingarden Section (Source: Clean Water Toolkit) 

 
 
 
3.5 Erosion & Sediment Control (During Construction)  

 
The erosion and sediment control measures for the site will be implemented during construction. The design of these 
measures is to be in accordance with the Managing Urban Stormwater – Soil & Construction Volume 1 (Landcom, 2004)  

For erosion and sediment control of the site, the following measures are provided to minimise the risk of sediments laden 
runoff being discharged from the site:  

- A sediment fence/hoarding to be provided around the site 

- Catch drain (or diversion bund) diverting external catchment away from site 

- Temporary access to site with shaker pad 

- An indicative stockpile area with sediment fence around it during construction.  The stockpile must be located out of 
water flow paths (and be protected by earth banks/drains as required). 

- Geotextile inlet pit filters or sandbags to be placed around existing stormwater pits. 

- Water cart to spray excavated surfaces to reduce dust pollution.  

- All disturbed areas are to be stabilised within 14 working days of the completion of earthworks.  All disturbed areas 
are to be protected so that the land is permanently stabilised within six months.   

- Sediment removed from any sediment trapping device shall be relocated where further pollution to downslope lands 
and waterways cannot occur.  

- Water shall be prevented from entering the permanent drainage system unless it is sediment free.  Drainage pits are 
to be protected in accordance with the final approved Sediment and Erosion Control Plan.     

- Trapped sediment shall be removed immediately from areas subject to runoff or concentrated flow.  

- Trapped sediment shall be removed where the capacity of sedimentation trapping devices fall below 60%.  

- Revegetation schemes are to be adhered to and any grass coverings are kept healthy, including watering and mowing.   
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4. Other Considerations and Potential Risks  

- The requirement for compliance of Disability Discrimination Act (DDA) is to be confirmed by project manager.  

- The current Digital Terrain Models (DTM) provided by the surveyor on 10th December 2019 is inconsistent with survey 

information (contour) provided on 20th June 2019. Further clarification from the surveyor is required. Bulk 

earthworks is subject to change should an updated survey plan is provided.  

- The proposed building footprint is blocking the existing overland flow path carrying the overland flows generated 

from the internal access road. A new overland flow path shall be provided redirecting the flow away from the building 

entrances.  

- The proposed footpath linking the Belmont House and the Health & Wellness Centre is in 1:6 grade which exceeds 

the allowed maximum ramp grade (1:14). Stairs or switch back ramp may be required.  

- Civil comments on the relevant items from Planning Secretary’s Environmental Assessment Requirements (SEARs) 

(05.12.2019) have been provided in Appendix C.  
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5. Appendix A - Site Survey Plans 
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6. Appendix B - Civil Schematic Design Plans                             
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On-site detention (OSD) tank
with minimum volume of 40kL,
combined with water quality
treatment chamber (8 stormfilter
cartridges). The tank can also be
combined with rainwater tank. 
Tank will be sitting on the
basement level.

Downpipe location and
connection to rainwater tank is
indicative only.

FFL58.81

OSD/stormfilter
chamber

Provide two
900mmx900mm inspection
hatches outside of building

Drainage pipe going through the
void underneath the building

Notes

- All stormwater pipes running under the proposed 
building structures shall be concrete encased in
accordance with relevant BCA requirements or to be
redirected away from the proposed building.  

- Stormfilter cartridges are to be provided as part of
the water quality treatment train. Implementing
rainwater tanks can help reduce the number of
stormfilter cartridges. 

- Rainwater outlets are to be provided around flat
area to capture runoff. Locations to be confirmed in
later stage. 

- All design levels are preliminary and will be further
designed in later stage with landscape input. 

Legend
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Existing stormwater pipe
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Architectural Ground Floor Plan
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Indicative roof drainage to
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Existing stormwater overland flow path
along the access road and discharging
to the bushland in the south.

Proposed emergency overland flow
path, to be directed away from the
proposed building and along the
existing road as indicated.

Construct new kerb and gutter to redirect
the overland flow path. Construct a kerb
inlet pit in the corner to avoid ponding.

Proposed emergency overland flow
path, to be directed away from the
proposed building and along the
existing road as indicated.

Proposed stormwater drainage layout,
make connection to the existing
unground drainage layout, potential
upgrade of the downstream drainage
system is required to cater for flows.

Legend

Existing Overland Flow Path

Background

Architectural Ground Floor Plan
(21/01/2020)

Proposed Overland Flow Path
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Redevelopment
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Project Name: Proposed St. John of God Richmond Hospital Redevelopment  
Civil Schematic Design Report 

7. Appendix C – Civil Comments on SEARs (Issued on 05.12.2019) 
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Relevant Policies and Guidelines: 
· NSW Noise Policy for Industry 2017 (NSW Environment Protection Authority

(EPA)
· Interim Construction Noise Guideline (Department of Environment and Climate

Change, 2009)
· Assessing Vibration: A Technical Guideline 2006 (Department of Environment

and Conservation, 2006)
· Development Near Rail Corridors and Busy Roads - Interim Guideline

(Department of Planning, 2008)
· Australian Standard 2363:1999 Acoustics - Measurement of noise from

helicopter operations.

12. Contamination
· Assess and quantify any soil and groundwater contamination and demonstrate

that the site is suitable for the proposed use in accordance with SEPP 55.
· Undertake a hazardous materials survey of all existing structures and

infrastructure prior to any demolition or site preparation works.

Relevant Policies and Guidelines: 
· Managing Land Contamination: Planning Guidelines - SEPP 55 Remediation of

Land (DUAP, 1998)
· Sampling Design Guidelines (EPA, 1995)
· Guidelines for Consultants Reporting on Contaminated Sites (OEH, 2011)
· National Environment Protection (Assessment of Site Contamination) Measure

(National Environment Protection Council, as amended 2013)

13. Utilities
· Prepare an Infrastructure Management Plan in consultation with relevant

agencies, detailing information on the existing capacity and any augmentation
and easement requirements of the development for the provision of utilities
including staging of infrastructure.

· Prepare an Integrated Water Management Plan detailing any proposed
alternative water supplies, proposed end uses of potable and non-potable water,
and water sensitive urban design. 

14. Contributions
· Address Council’s ‘Section 7.11 (previously S94) Contribution Plan 2015’ and/or

details of any Voluntary Planning Agreement, which may be required to be
amended because of the proposed development. 

15. Drainage
· Detail measures to minimise operational water quality impacts on surface waters

and groundwater.
· Stormwater plans detailing the proposed methods of drainage without impacting

on the downstream properties.

Relevant Policies and Guidelines: 
· Guidelines for developments adjoining land managed by the Office of

Environment and Heritage (OEH, 2013).

16. Flooding
Identify flood risk on-site (detailing the most recent flood studies for the project area)
and consideration of any relevant provisions of the NSW Floodplain Development
Manual (DIPNR, 2005), including the potential effects of climate change, sea level
rise and an increase in rainfall intensity. If there is a material flood risk, include

15. 
- Water quality modelling has been
developed using MUSIC software.
Modelling results indicate the development
is meeting the Council's adopted pollutant
removal targets. Refer to Civil Schematic
Design Report (21.01.2020) Section 3.4 for
proposed water quality control measures. 

- A hydraulic analysis model has been
developed using DRAINS software to
ensure the development has no adverse
impact on the downstream properties by
providing on-site detention system. Refer to
Civil Schematic Design Report
(21.01.2020) Section 3.2 and 3.3 for
proposed preliminary water quantity and
drainage design.

16. 
Flood risk has been identified for the site
based on Hawkesbury Floodplain Risk
Management Study & Plan – Flood Maps
and Annotated Bibliography, (December
2012)

Above document suggests that the site is
not located within the Probable Maximum
Flood and 1% AEP (Annual Exceedance 
Probability) extent. 

Refer to Civil Schematic Design Report
(21.01.2020) Section 2.2.2
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design solutions for mitigation. 

17. Bushfire
Address bushfire hazard and, if relevant, prepare a report that addresses the
requirements for Special Fire Protection Purpose Development as detailed in
Planning for Bush Fire Protection 2006 (NSW RFS).

18. Biodiversity Assessment
· Unless a waiver has been issued by the Planning Secretary, biodiversity impacts

related to the proposed development (SSD-10394) are to be assessed in
accordance with Section 7.9 of the Biodiversity Conservation Act 2017, the
Biodiversity Assessment Method and documented in a Biodiversity Development
Assessment Report (BDAR). The BDAR must include information in the form
detailed in the Biodiversity Conservation Act 2016 (s6.12), Biodiversity
Conservation Regulation 2017 (s6.8) and Biodiversity Assessment Method. 

· The BDAR must document the application of the avoid, minimise and offset
framework including assessing all direct, indirect and prescribed impacts in
accordance with the Biodiversity Assessment Method. 

· The BDAR must include details of the measures proposed to address the offset
obligation as follows:
o the total number and classes of biodiversity credits required to be retired for

the development/project
o the number and classes of like-for-like biodiversity credits proposed to be

retired
o the number and classes of biodiversity credits proposed to be retired in

accordance with the variation rules
o any proposal to fund a biodiversity conservation action
o any proposal to make a payment to the Biodiversity Conservation Fund.

· If seeking approval to use the variation rules, the BDAR must contain details of
the reasonable steps that have been taken to obtain requisite like-for-like
biodiversity credits.

· The BDAR must be submitted with all spatial data associated with the survey
and assessment as per the BAM.

· The BDAR must be prepared by a person accredited in accordance with the
Accreditation Scheme for the Application of the Biodiversity Assessment Method
Order 2017 under s6.10 of the Biodiversity Conservation Act 2016.

· Where a Biodiversity Assessment Report is not required, engage a suitably
qualified person to assess and document the flora and fauna impacts related to
the proposal.

· Where a waiver has been issued, confirm that the project for which a waiver was
granted is consistent with the proposal.  

Note: Notwithstanding these requirements, the Biodiversity Conservation Act 2016
requires that State Significant Development Applications be accompanied by a
Biodiversity Development Assessment Report unless otherwise specified under the Act.  

19. Sediment, Erosion and Dust Controls 
Detail measures and procedures to minimise and manage the generation and off-site
transmission of sediment, dust and fine particles.

Relevant Policies and Guidelines: 
· Managing Urban Stormwater - Soils & Construction Volume 1 2004 (Landcom)
· Approved Methods for the Modelling and Assessment of Air Pollutants in NSW

(EPA)

19. 
Sediment & Erosion Control measures
have been outlined in Civil Schematic
Design Report (21.01.2020) Section 3.5.
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