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1.0 EXECUTIVE SUMMARY 
 
This Water Management Report has been prepared by Greenarrow Hydraulics Pty Ltd to accompany a detailed 
State Significant Development Application (SSDA) for the residential development containing 445 apartments at 16-
20 Carrington Road, 2-12 Middleton Avenue ,4-6 Fishburn Crescent and 25-31 Sexton Avenue Castle Hill 2154. 

This report has been prepared to address the Secretary’s Environmental Assessment Requirements (SEARs) issued 
for the project (SSD-90701958). 

This report concludes that the proposed development is suitable and warrants approval subject to the implementation 
of the following mitigation measures.  

• Compliance with Council’s DCP 2012 – Part  B Section 2.12 Stormwater Management 

• Compliance with Councils DCP 2012 Appendix B- Water Sensitive Urban Design 

• Compliance with the requirements of Basix 

• Compliance with the requirements of the Water Quality Management report 

Following the implementation of the above mitigation measures, the remaining impacts are appropriate. 
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2.0 INTRODUCTION 
 
 
The proposed SSDA generally seeks approval for the redevelopment of 16- 20 Carrington Road, 2-12 Middleton Avenue   4-6 
Fishburn Crescent and 25-31 Sexton Avenue Castle Hill. 
 
The proposed development seeks approval for a multi-building, multi -story residential development comprising 445 residential 
apartments, with a minimum of 10% dedicated as affordable housing for a period of 10 years. The development also includes 2 
levels below ground car park, a common podium, and dedicated to residential amenities. The site is located immediately adjacent 
to the new Metro Station, offering convenient access to public transport and nearby local services. 
 
 
Purpose of this Report  

This report has been prepared in response to the requirements contained within the Secretary’s Environmental Assessment 
Requirements (SEARs) dated 25/10/2024 and issued for the SSDA (SSD-90701958). 
 
 

3.0 THE SITE 
 
 
The site is located at 16-20 Carrington Road within the Hills Shire LGA  

The site is legally described as:  

 

 

 

 

 

 

The land size is 13 344m2   with a southern frontage to Carrington Road, Middleton Avenue, Fishburn Crescent and Sexton 
Avenue 

The immediate urban context surrounding the site is characterised by a mix of commercial, retail and residential with Showground 
Metro train station opposite to the northwest.   
 
The site is currently occupied with single dwelling housing typical of the Hills Shire LGA.  
The site is approximately fifty percent impervious (50%) with the existing stormwater draining to a series of outlets along the site 
the kerb and gutters of the relevant street frontages.  
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Figure 1 – Local Context 

 

 

 

 

 

 

 

Source: Google Maps 

 

Figure 2 – The Site 

 

 

 

 

 

 

 

 

Source: Google Maps 
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4.0 ASSESSMENT AND FINDINGS 
 

4.1 Stormwater Drainage  

 
Council instructed that the site shall be divided into two separate catchments, with each catchment area draining to 
sperate stormwater systems. One system draining to the Carrington Road trunk drainage system via the existing pit 
within the kerb at the corner of Middleton Avenue & Carrington Road and the other, to drain to the existing trunk 
drainage system within Partridge Avenue via an extension to a new pit on western side of Middelton Road. 

Total site Catchment area   = 13 334m3 
Catchment Area A to Carrington Rd system  = 7733m3 (58%) 
Catchment Area B to Patridge Ave system = 5611 (42%) 
 
Calculated Site Run-off 
 
Site runoff is calculated using the Ration Method formula in accordance with Australian Rainfall and Runoff 2019, 
Council’s policy and rainfall intensity data from the Bureau of Meteorology. Run-off is calculated for the 100yr Annual 
Exceedance Probability (AEP) for the existing site characteristics.  
 
Rational Method Formula: 
 
Existing Site Discharge (Current Conditions)  
 
Q= A x C x I  /3600 
Where  
Q = l/s  
A = Site Area in M2 
C =  Coefficient (impervious area) 
I =          Rainfall Intensity mm/hr 100yr (tc5) 
3600=     Conversion to l/s  
 
Total Site  
Q =       13334 x 0.85 x 240 / 3600  
Q=  755 L/S (existing site conditions)  
 
Catchment Area A Catchment Area B  
755 x 0.58 = 438 l/s  755 x 0.42 = 317l/s  
 
Therefore, it is estimated that in a 100yr storm event rainfall run-off discharge from the site is approximately 755l/s 
This run-off is unabated and discharges directly to existing street gutter system.  
 
On-Site Detention System Requirements  
 
Council’s DCP 2012 Part B requires all developments to be provided Onsite Detention (OSD). 
 
OSD temporarily stores stormwater runoff on site and controls the rate of discharge to minimise impacts on the 
downstream drainage system. 
 
 
The required Site Storage Requirement (SSR) must be calculated using the Upper Parramatta River Catchment 
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               HAWKESBURY RIVER CATCHMENT

COUNCIL O.S.D. CHECK SHEET

Site Address = 16-20 Carrington Road, Castle Hill

File No. = OSD 1a Drowned

Condition

Site Area ............................................................... = 0.3060 Ha [A] 0.3060 Ha

Site Slope ............................................................... = 7 % [A1] 7 %

Site Storage Volume =                  See Chart = 362 m3/Ha [A2] 362 m3/Ha

Permissable Discharge =                  See Chart = 104 l/s/Ha [A3] 104 l/s/Ha

Basic Storage Volume = [A2] x [A] = 110.8 m3 [B] 110.8 m3

Basic Discharge = [A3] x [A] = 31.8 l/s [C] 31.8 l/s

Area of Site Drained to Storage         ....................................................... = 0.3150 Ha [D] 0.3150 Ha

% of Total Site = [D] / [A] x 100 = 103 % [E] 103 %

Storage Per Ha. = [B] / [D] = 351.7 m3/Ha [F] 351.7 m3/Ha

Permissable Discharge = {([F] / 69.21)  ̂(-1.368)} x 1000 = 108.2 l/s/Ha [G] 108.2 l/s/Ha

P.S.D. = [G] x [D] = 34.1 l/s [H] 34.1 l/s

Maximum Head to Orifice Centre         .......................................................... = 0.880 m [K] 1.610 m

Selected Orifice Dia. = {(0.464x[H]/1000)^0.5/[K]̂ 0.5}x1000 = 130 mm [J] 130 mm

Maximum Discharge = [H] = 34.1 l/s [L] 46.1 l/s

Head for High Early Discharge         .......................................................... = 0.740 m [M] 1.610 m

High Early Discharge = {[L] x ([M]/[K])^0.5} = 31.3 l/s [N] 46.1 l/s

Approx. Ave. Discharge = {([L] + [N]) / 2} = 32.7 l/s [P] 46.1 l/s

Ave. Discharge per Ha. = [P] / [D] = 103.8 l/s/Ha [Q] 146.5 l/s/Ha

Storage Volume = 69.21 x ([Q] / 1000)^-0.731 = 362.5 m3/Ha [R] 281.8 m3/Ha

Site Storage Volume = [R] x [D] = 114.2 m3 [S] 88.8 m3

               HAWKESBURY RIVER CATCHMENT

COUNCIL O.S.D. CHECK SHEET

Site Address = 16-20 Carrington Road, Castle Hill

File No. = OSD 1b Drowned

Condition

Site Area ............................................................... = 0.4583 Ha [A] 0.4583 Ha

Site Slope ............................................................... = 7 % [A1] 7 %

Site Storage Volume =                  See Chart = 362 m3/Ha [A2] 362 m3/Ha

Permissable Discharge =                  See Chart = 104 l/s/Ha [A3] 104 l/s/Ha

Basic Storage Volume = [A2] x [A] = 165.9 m3 [B] 165.9 m3

Basic Discharge = [A3] x [A] = 47.7 l/s [C] 47.7 l/s

Area of Site Drained to Storage         ....................................................... = 0.4583 Ha [D] 0.4583 Ha

% of Total Site = [D] / [A] x 100 = 100 % [E] 100 %

Storage Per Ha. = [B] / [D] = 362.0 m3/Ha [F] 362.0 m3/Ha

Permissable Discharge = {([F] / 69.21)^ (-1.368)} x 1000 = 104.0 l/s/Ha [G] 104.0 l/s/Ha

P.S.D. = [G] x [D] = 47.7 l/s [H] 47.7 l/s

Maximum Head to Orifice Centre         .......................................................... = 1.550 m [K] 1.610 m

Selected Orifice Dia. = {(0.464x[H]/1000)^0.5/[K]^0.5}x1000 = 133 mm [J] 133 mm

Maximum Discharge = [H] = 47.7 l/s [L] 48.6 l/s

Head for High Early Discharge         .......................................................... = 1.450 m [M] 1.510 m

High Early Discharge = {[L] x ([M]/[K])^0.5} = 46.1 l/s [N] 47.1 l/s

Approx. Ave. Discharge = {([L] + [N]) / 2} = 46.9 l/s [P] 47.8 l/s

Ave. Discharge per Ha. = [P] / [D] = 102.4 l/s/Ha [Q] 104.4 l/s/Ha

Storage Volume = 69.21 x ([Q] / 1000)^-0.731 = 366.2 m3/Ha [R] 361.0 m3/Ha

Site Storage Volume = [R] x [D] = 167.8 m3 [S] 165.4 m3

Trust Calculation sheet (Hawksbury River Catchment) . The Permissible Site Discharge (PSD) must be limited to the 
5-year ARI storm event for the pre-developed (natural site conditions). This PSD limit applies to all storm events up 
to and including the 100-year ARI storm. 
 
We have provided 3 OSD system across the site OSD1, OSD1a and OSD2 

OSD Calculation Summaries.  

Figure 3. OSD 1a Summary 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 4. OSD 1B Summary 
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               HAWKESBURY RIVER CATCHMENT

COUNCIL O.S.D. CHECK SHEET

Site Address = 16-20 Carrington Road, Castle Hill

File No. = OSD 2 Drowned

Condition

Site Area ............................................................... = 0.5611 Ha [A] 0.5611 Ha

Site Slope ............................................................... = 7 % [A1] 7 %

Site Storage Volume =                  See Chart = 362 m3/Ha [A2] 362 m3/Ha

Permissable Discharge =                  See Chart = 104 l/s/Ha [A3] 104 l/s/Ha

Basic Storage Volume = [A2] x [A] = 203.1 m3 [B] 203.1 m3

Basic Discharge = [A3] x [A] = 58.4 l/s [C] 58.4 l/s

Area of Site Drained to Storage         ....................................................... = 0.5611 Ha [D] 0.5611 Ha

% of Total Site = [D] / [A] x 100 = 100 % [E] 100 %

Storage Per Ha. = [B] / [D] = 362.0 m3/Ha [F] 362.0 m3/Ha

Permissable Discharge = {([F] / 69.21)^ (-1.368)} x 1000 = 104.0 l/s/Ha [G] 104.0 l/s/Ha

P.S.D. = [G] x [D] = 58.4 l/s [H] 58.4 l/s

Maximum Head to Orifice Centre         .......................................................... = 1.990 m [K] 2.040 m

Selected Orifice Dia. = {(0.464x[H]/1000)^0.5/[K]^0.5}x1000 = 139 mm [J] 139 mm

Maximum Discharge = [H] = 58.4 l/s [L] 59.1 l/s

Head for High Early Discharge         .......................................................... = 1.890 m [M] 1.940 m

High Early Discharge = {[L] x ([M]/[K])^0.5} = 56.9 l/s [N] 57.7 l/s

Approx. Ave. Discharge = {([L] + [N]) / 2} = 57.7 l/s [P] 58.4 l/s

Ave. Discharge per Ha. = [P] / [D] = 102.8 l/s/Ha [Q] 104.1 l/s/Ha

Storage Volume = 69.21 x ([Q] / 1000)^-0.731 = 365.2 m3/Ha [R] 361.8 m3/Ha

Site Storage Volume = [R] x [D] = 204.9 m3 [S] 203.0 m3

 

Figure 5. OSD 2 Summary   

 

 

 

 

 

 

 

 

 

 

 

 

Based on the calculations above the overall SSR and PSD are: 

PSD  = 140 l/s 

SSR  = 486 m3 

Therefore, our calculations indicate there will be a reduction in site run-off of approximately 615 l/s for the 100year 
for the overall site. 
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4.2 Rainwater Harvesting and Water Conservation 

 
Rainwater harvesting and water conservation is determined by the Building Sustainability Index (Basix) which is a 
mandatory NSW Government sustainability assessment tool (and associated certificate) for residential 
developments, including new homes, renovations, and apartments. It evaluates and sets minimum standards for 
energy efficiency, water conservation, and thermal comfort as part of the development application process. 
 
The current Basix report Certificate No. 1812711M_04 prepared by Renyi  Pty Ltd Dated April 28 2026, demonstrates 
a 41% reduction in water usage which exceeds the minimum requirement of 40%.  
 
 

 
Figure 6. Basix Extract A 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Water conservation is achieved by utilising rainwater catchment and harvesting, water efficient tapware and fixtures, 
and where possible, capture and reuse of fire systems test water. 
 
Rainwater Catchment, Harvesting and Re-use 
The current Basix report nominates 2500 m2 of roof area to be collected in a 2000Litre minimum rainwater tank with 
the harvested water servicing the following: 
 

• 5458 M2 of Landscaping area 

• 1 Car washing bay 
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Figure 7. Basix Extract B 

 
 
 
 
Tapware and Fixtures 
 
The current Basix report nominates the following tapware and fixtures for the project. 

 
Figure 8. Basix Extract C 

 

 
 

 
 
Fire Test Water Reclamation and Re-use 

 
The building is protected by a combined fire sprinkler and hydrant system. The primary water supply will be provided 
via a 140m3 onsite fire tank with secondary supply being from the existing 150mm CICL water main located in 
Middleton Avenue. The Fire water supply arrangement is in accordance with current and relevant Australian 
Standards and NCC 2022.  Fire test water will be supplied from the fire tank and circulated back to the tank in a 
close-looped system in accordance with the Basix certificate and industry best practice. (refer to Figure 4)  
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4.3 Water Quality Treatment  

 
A water quality treatment model (MUSIC) was prepared in order to determine the reduction in flow, total suspended 
solids, total phosphorus, total nitrogen and gross pollutants as a result of the proposed treatment train provided for 
the project. 
 
The results of the model are highlighted in the figure below.  
 
 
 

Figure 9  MUSIC Model Summary 
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5.0 CONCLUSION 
 
The proposed development complies with the requirements set forth by the relevant authorities having jurisdiction 
over the project including the Basix Certificate and Water Quality Modelling Results.  
 
Complying with Council DCP reduce the site's stormwater discharge rate, thereby lessening the load on Council's 
existing stormwater infrastructure.  
 
The measures outlined in the BASIX Certificate aim to reduce water consumption by specifying low-water-usage 
tapware and fixtures, harvesting rainwater for reuse in irrigation, and recirculating fire test water from the fire tank. 
 
Additionally, following the requirements outlined within Water Quality Modelling report will reduce contaminants in 
the receiving water ways. 
 
With the implementation of the proposed mitigation measures, the remaining impacts associated with the 
development are appropriate and acceptable. 
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APPENDIX I – EXISTING SITE SURVEY 
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APPENDIX II – BEURAU OF METROLOGY IFD TABLE  
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APPENDIX III  - BASIX CERTIFICATE (Pages 1 & 2 only) 
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APPENDIX IV  - STORMWATER DRAWINGS 
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