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1 EXECUTIVE SUMMARY 
 
General Property Trust (GPT) is proposing to develop the parcel of land, known as Site E, located at the south 
eastern corner of Templar and Lockwood Roads, Erskine Park. Goodman Fielder will occupy the site under a 
separate tenancy agreement with GPT. The site is located within the Penrith City Council local government 
area. Please refer to Appendix A for the locality plan. The development application will be assessed under Part 
3A of the Environmental Planning and Assessment Act 1979 (EP&A Act) by the NSW Government 
Department of Planning.  
 
The stormwater drainage system for the site will be designed in accordance with the Department of Planning 
requirements and the Part 3A of the EP&A Act. 
 
All civil works including road and stormwater drainage works have been designed in accordance with the 
Department of Planning requirements, Australian Standards AS2890 and with Penrith City Council’s relevant 
standards. 
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2 INTRODUCTION 
 
The developer for the project is GPT Group. GPT is proposing to develop Site E located at the south eastern 
corner of Templar and Lockwood Roads, Erskine Park NSW. Goodman Fielder will occupy the site under a 
separate tenancy agreement with GPT. 
 
Hansen Yuncken has commissioned Buckton Lysenko to prepare a civil engineering report for the proposed 
works as shown on the drawings prepared by Hansen Yuncken and listed in Section 10 of this report. This 
report will be lodged to the Department of Planning and will form part of the Develop Application (DA). 
 
The advice as outlined in this report and documented on Bucken Lysenko drawings 25067C01 to 25067C06 
addresses the following engineering components: 
• Existing and proposed site levels; 
• Erosion and sediment control plan; 
• Pavement designs; 
• Road designs; and 
• Stormwater drainage layout and pipe sizes. 
• Authority infrastructure requirements 
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3 PROJECT DESCRIPTION 
 
The site is located at the south eastern corner of Templar and Lockwood Roads and is within the Erskine Park 
Employment Area, Erskine Park. The site is within the Penrith City Council local government area.  
 
The site covers a total site area of 5.39 Ha and comprises the construction of a production facility with 
amenities and office areas covering a total area of 40,015 m2. The building area covers an area of 
approximately 1.4 Ha. An engineering workshop and ground floor office located on the north western section 
of the building cover areas of approximately 300 m2 and 900 m2 respectively. Oil storage and mixing, along 
with trade waste facilities are located adjacent to the southern boundary of the site. The following layouts and 
areas are proposed for the site:- 
 
 

Factory  
Building area 13,990 m2 
Office area  1,200 m2 

No. of carparking spaces 125 spaces 
 
 

 
Table 3.1 – Proposed Factory, Offices, Maintenance Areas and Carparking Spaces 

 
 
A total of 125 carparking spaces, including 15 visitor carparking spaces and 2 disabled carparking spaces are 
proposed for the site. Access to and from the site will be available from Templar Road which is located on the 
western side of the site. The truck entries and exits are also available from Templar Road and these truck 
entries and exits are independent to the car entry and exits. 
 
The development application will be assessed under Part 3A of the Environmental Planning and Assessment 
Act 1979 (EP&A Act) by the NSW Government Department of Planning. 
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4 EROSION AND SEDIMENT CONTROL 
 
Prior to any earthworks commencing on the site, erosion and sediment control measures will be put in place 
generally in accordance with Penrith City Council’s requirements and Managing Urban Stormwater: Soils and 
Construction 4th Edition, March 2004. These measures include:- 
• Installation of a 1.8 metre high chain wire fence covered with Hessian, to the perimeter of the work site 

area, where required; 
• The construction of a silt fence on the low side of all site areas to be disturbed; 
• The provision of a sediment basin or basins as required to the perimeter of the site which stormwater will 

be channelled. The sediment basins will be located as required to suit the staging of the road and drainage 
works; and 

• The provisions of a temporary truck wash down facility to service vehicles exiting the site during the 
construction stage. 

 

4.1 SEDIMENT BASIN 
 
Sediment basins are proposed to be constructed as part of the enabling works package. 
 
The sediment basins have been designed to cater for the catchment being approximately 5.39 hectares. The 
calculated required capacity is 881 m3 (refer to Appendix B for calculations). The calculated required capacity 
of 881 m3 is the minimum volume required to collect the sediment generated during the construction works. 
The excavation will be graded towards the southern section of the site. 
 
The sediment basin will be maintained on site throughout the excavation works ensuring that it operates 
effectively in accordance with Council’s requirements and Managing Urban Stormwater: Soils and 
Construction 4th Edition, March 2004. The water in the sediment basin shall be lowered periodically to 
maintain the minimum storage volume at the lower level of the settling zone identified by pegs to clearly show 
the level at which design storage capacity is available. 
 
Water from the basin will be utilised where possible for dust control. The excess water from the sediment basin 
will be discharged to Council’s existing stormwater system to the perimeter of the site. Prior to any off site 
discharge from the basin, water will be tested to ensure that it complies with the above standards. 
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5 STORMWATER MANAGEMENT 
 

5.1 GENERAL 
 
The stormwater management systems for the site will comply with Council’s Urban Drainage Design Manual, 
On Site Stormwater Detention Policy and the conditions imposed under Schedule 2 Part 3A of the 
Environmental Planning and Assessment Act 1979. Council’s policy and the conditions in the Minister’s 
approval of the concept plan and stage 1 proposal require improved water quality and no increase in the 
stormwater discharge from the developed site prior to discharging into the public stormwater drainage 
infrastructure. 
 
Council also requires the removal of target pollutants from the site during the construction phase as vehicles 
that may enter or exit could generate various pollutants such as oil and grease. These target pollutants can be 
identified into five (5) major groups of stormwater pollutants:- 
 
• Gross pollutants; 
• Coarse, medium and fine sediments; 
• Nutrients; 
• Heavy metals; and 
• Oil and grease. 
 
Guidelines for the removal and treatment of the above pollutants will be required by Gross Pollutant Traps, 
which will be provided generally as noted below. 
 

5.2 GROSS POLLUTANT TRAPS (GPTs) 
 
Council’s policy and the Minister’s approval of the concept plan and stage 1 proposal allows the stormwater 
collected from the roofed areas to be discharged from the site to the creeks without treatment. Stormwater that 
discharges directly from the roofed areas is considered to be ‘clean’ water and will drain directly to a roof 
water reservoir or storage tank via a combination pit and pipe system. 
 
The stormwater flows collected from the carparking and truck parking areas will drain to a gross pollutant trap. 
A Humegard Model HG 35A is proposed as the gross pollutant trap and the stormwater collected within the 
gross pollutant trap will be treated before discharge to an underground detention tank. Refer to Appendix C for 
the information on Humes Humeguard Model 35A GPT.    
 

5.3 STORMWATER DRAINAGE STANDARDS 
 
The stormwater drainage has been designed to comply with the following guidelines:- 
 
• Australian Rainfall and Runoff 2000; 
• The NSW Government Department of Planning, “Concept Plan (06_0216 and Stage 1 (06_0208) 

Approval”, 1 March 2007; 
• Penrith City Council, “Development Control Plan 2006”, adopted 21 August 2006; and 
• “Managing Urban Stormwater: Soils and Contruction”, Volume 1 4th Edition, March 2004. 
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Penrith City Council’s stormwater policy requires that the rainfall intensity values for Erskine Park be 
generated using the procedures outlined in chapter 2 of Australian Rainfall and Runoff 2000 (Refer to 
Appendix D for rainfall intensity values for Erskine Park). 
 

5.4 STORMWATER PIPE DRAINAGE SYSTEM 
 
In accordance with the Minister’s approval of the concept plan and stage 1 proposal, the inground stormwater 
piped drainage system has been designed for a 1 in 20 year Average Recurrence Interval (ARI) event, with 
designated overland flow paths for the 1 in 100 year ARI event. Refer to Buckton Lysenko drawings C01 for 
details. 
 
The pipe sizing and pit spacing generally complies with Council’s policy for overland flow widths and depth x 
velocity product. A minimum pipe size diameter of 375mm is Penrith City Council’s criteria for roads. A 
minimum pipe size diameter of 225 mm has been adopted for drainage of the internal carparking areas to avoid 
potential blockage due to litter and gross pollutants. 
 

5.5 STORMWATER DETENTION 
 
Council’s Development Control Plan (DCP) for the Erskine Park Employment Area requires that on site 
stormwater detention (OSD) is to be provided at the site. The OSD system will reduce the developed peak 
flows off the developed site and ensure no increase in the flows downstream of the site. 
 
All runoff from non roof areas, truck parking and carparking areas, will drain to an OSD tank via a Humeguard 
GPT. The OSD tank has been calculated to have a volume of 400 m3. The OSD tank will be located in the 
south western corner of the site near the truck turning area and the tank will discharge to the creek system 
which is adjacent to the southern boundary of the site.  
 
Brown Consulting “Pad 4 Stormwater Concept Plan Eastern Lands Erskine Park”, July 2006 have determined 
the site pre development characteristics as having a 5% fraction impervious with Mannings roughness “n = 
0.035”. The post development characteristics have been determined as having a minimum 90% fraction 
impervious with Mannings roughness “n = 0.015”. Refer to Appendix D for a copy of the Brown’s report is 
and the results of the hydraulic modelling. Refer to Appendix E for the pre development calculations. The pre 
development flow rates were calculated using the RAFTS hydraulic model.  
 

5.6 RAINWATER TANKS AND HARVESTING 
 
Council’s Development Control Plan (DCP) for the Erskine Park Employment Area allows the water collected 
from the roof areas to be discharged to a creek without treatment. 
 
The Minister’s approval of the concept plan and stage 1 proposal, however, requires that all roof hardstand 
areas to be collected and stored in a roof water reservoir or storage tank(s). The storages are tabled below. The 
storage tanks will be located in the ground. The water from the storage tank will then discharge by way of a 
pumped rising main to supplement approximately 40kL / day of Goodman Fielder’s water requirements any 
excess can be made available to the regional rainwater harvesting infrastructure. 
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SCHEDULE OF ROOF AREAS & HARVESTING 
 VOLUMES (440kL /Ha of 
Roof)  

STAGE 
AREA 
sqm 

STORAGE VOL 
cum 

1 16,560 729
Future Buiding 2,320 102
Future 
Expansion 8,670 381
TOTAL 27,550 1,212 

 
 
Refer to Appendix F for a copy of the DRAINS model and relevant plans. 
Refer to Appendix G for a copy of the report Brown Consulting completed in July 2006. 
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6 ROADWORKS 
 

6.1 GENERAL 
 
The site will be accessed from the Templar Road adjacent to the western boundary of the site. 
 
Roadworks within the site and any required within Council’s road reserves are proposed to be constructed by 
the developer. 
 

6.1.1 Road Types 
 
Templar Road is adjacent to the western boundary of the site and is under the authority of Council.  
 
The entry and exit roads to and from the site, internal carparks and truck parking areas are under the authority 
of the developer. Road configurations and widths have been designed in accordance with Council’s 
Development Control Plan 2006 and the Minister’s approval of the concept plan and stage 1 proposal. 
 

6.2 VERTICAL AND HORIZONTAL GEOMETRY 
 
The entry and exit roads to and from the site, internal carparks and truck parking areas have been designed to 
comply with Council’s requirements and Austroads design standards, including 26 metre semi trailer vehicles 
in accordance with Australian Standards AS 2890.2 (2002). 
 

6.3 PAVEMENT DESIGN 
 
The internal entry and exit roads, carparks and truck parking areas will be designed in accordance with 
Council’s and AUSTROADS standards. The subgrade strength will be determined by the Geotechnical 
Engineer and the subgrade strength will form the basis of the pavement design.    
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7 SERVICES 
 

7.1 SEWER 
 
The site is serviced from the existing 375 mm diameter sewer main located at the western boundary of the site. 
Goodman Fielder’s discharge to Sydney Waters sewer will be an average of 150kL / day with a maximum of 
620kL/day on the odd occasion. The trade waste component of their discharge is an average of 140kL / day 
with a maximum of 610kL/day.These flows equate to a continuous discharges of  2L/s average and 7L/s on a 
maximum day. The sewer capacity is in the order of 250L/s. 
 
Goodman Fielder has a current agreement to discharge trade waste with Sydney Water for their premises in 
Mascot and Sydney Water has agreed in principal to transfer this agreement to this site. 
 

7.2 WATER 
 
The site will be serviced from the existing 200 mm water main constructed in Templar Road. Goodman 
Fielder’s water demands are estimated to be an average of 200kL / day with a maximum of 500kL/day. 
Approximately 40kL/day of this demand dose not require town water and it is anticipated that this can be 
supplied from the roof water harvesting system. The net  load on Sydney Waters system should be an average 
of 160kL / day with a maximum of 460kL/day.These flows equate to a continuous demand of  2L/s average 
and 5.3L/s on a maximum day. The sewer capacity is in the order of 250L/s. The town main capacity in 
Templar Road is in the order of 70L/s of which approximately 25L/s is available for fire protection. 
 
Goodman Fielder’s water demands for fire protection are in the order of 100L/s this water will be supplied 
from on site tanks. 
. 
 

7.3 ELECTRICITY 
 
Electrical conduits from the local zone substation and have been laid in Templar Road.  
 

7.4 GAS 
 
Goodman Fielder’s gas requirements are estimated to be an average of 154GJ / day with a maximum of 262GJ 
/ day. The 150mm gas main in Templar Road will meet this requirement.. 
 

7.5 TELECOMMUNICATIONS 
 
Telecommunications conduits have been laid in Templar Road. 
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8 CONCLUSION 
 
The following conclusions are drawn:- 
 
• Erosion and sediment control is to be provided in accordance with Penrith City Council requirements, the 

Minister’s approval of the concept plan and stage 1 proposal dated 1 March 2007 and Managing Urban 
Stormwater: Soils and Construction 4th Edition, March 2004; 

• Stormwater Management is to be provided in accordance with Penrith City Council Development Control 
Plan adopted 21 August 2006 and the Minister’s approval of the concept plan and stage 1 proposal dated 1 
March 2007; 

• On site stormwater detention and rain water harvesting is to be provided in accordance with Penrith City 
Council Development Control Plan adopted 21 August 2006 and the Minister’s approval of the concept 
plan and stage 1 proposal dated 1 March 2007; 

• Road adjustments that may be required to the Access Road along the eastern boundary of the site and 
internal carparking and truck parking areas are to be designed to Penrith City Council’s Standards and in 
accordance with AUSTROADS – 2004 “Pavement Design – A Guide to the Structural Design of Road 
Pavement” as a granular pavement with thin bituminous surfacing and concrete rigid pavements 
respectively; 

• The connection to the sewer and water mains in the vicinity of the site will be determined by Sydney Water 
when a Section 73 Certificate application is lodged and conditions received; and 

• The connection of electrical conduits, gas mains and telecommunications cables is carried out with the 
relevant authority’s requirements. 
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APPENDIX A – LOCATION PLAN OF LENORE LANE, ERSKINE PARK 
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 Figure A1 – Erskine Park Employment Area 
 Brown Consulting “Pad 4 Stormwater Concept Plan Eastern Lands Erskine Park”, July 2006 
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APPENDIX B – SEDIMENT BASIN CALCULATIONS 
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APPENDIX C – HUMES MODEL 35A GROSS POLLUTANT TRAP 
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APPENDIX D – RAINFALL INTENSITY ERSKINE PARK 
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APPENDIX E – PRE DEVELOPMENT CALCULATIONS 
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APPENDIX F – DRAINS MODEL AND PLANS 
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DRAINS results prepared 11 April, 2008 from Version 2008.02

PIT / NODE DETAILS Version 8
Name Max HGL Max Pond Max Surface Max Pond Min Overflow Constraint

HGL Flow Arriving Volume Freeboard (cu.m/s)
(cu.m/s) (cu.m) (m)

N5 82.94 0.063
N6 82.69 0.073
N7 81.56 0.073
N8 80.97 0.073
N9 76.15 0.051
N10 68.11 0.078
N32 61.08 0.002
N33 58.71 0.005
N34 55.35 0.005
N1 64.65 0.055
N2 64.5 0.055
N3 63.89 0.047
N4 62.76 0.048
Pit12 62.51 56.35 0 0 -6.16 Outlet System
Pit13 61.53 56.2 0 0 -5.33 Outlet System
N35 60.67 0.007
N36 59.89 0.001
N37 59.52 0.004
N38 59.14 0.004
N40 58.78 0.014
N42 57.27 0.014
N43 56.6 0.011
N44 55.43 0.007
N45 54.61 0.008
N46 54.6 0.002
N11 101.36 0.055
N12 101.27 0.055
N13 100.96 0.047
N14 100.35 0.048
N15 99.61 0.063
N16 98.67 0.073
N17 97.12 0.073
N18 94.82 0.073
N19 91.65 0.073
N22 71.79 0.069
N24 67.71 0.027
N26 66.47 0.008
N28 65.38 0.008
N31 62.1 0.002
Pit105 53.1 0.046 0 0.053 Outlet System
Pit106 53.26 0.065 0 0.014 Inlet Capacity
Pit1A 52.02 52.95 0.31 0 0.78 None
N207 47.95 0
N25 66.48 0.008
N29 62.1 0.006
N30 62.1 0.006
N41 57.28 0.017
N39 58.79 0.017
N27 65.38 0.008
N20 71.82 0.005
N21 71.8 0.005
Pit107 56.05 0.016 0 0.001 Outlet System
Pit108 56.01 0.016 0.04 0.001 Inlet Capacity
Pit109 55.86 0.008 0.34 0 None
Pit110 55.64 0.032 0.12 0.002 Inlet Capacity
Pit111 54.9 56.34 0.034 0 1.4 0 None
Pit112 54.47 55.9 0.056 0 1.38 0 None
Pit100 54.53 0.069 0.47 0.015 Inlet Capacity
Pit101 54.49 55.94 0.037 0 1.41 0 None
Pit102 54.13 0.011 1.27 0 None
Pit103 53.82 53.82 0.191 0 -0.13 0 Outlet System
Pit103A 53.43 53.49 0.032 0 0.03 0 None
Pit104 53.37 53.51 0.079 0 0.08 0 None
Pit115 53.95 53.96 0.076 0 -0.05 0 Outlet System
Pit113 55.23 55.23 0.051 0 -0.1 0 Outlet System
Pit114 55.16 55.14 0.114 0 -0.12 0 Outlet System

SUB-CATCHMENT DETAILS
Name Max Paved Grassed Paved Grassed Supp. Due to Storm  
 
 
 



General Property Trust Warehouse and Distribution Complex,
Lenore Lane, Erskine Park NSW – Site E

 

I:\25067\CALC\REPORT\25067 DA REPORT_ISSUE B.DOC 
  34 Buckton Lysenko

Issue    15 February 2008
 

Cat33 0.005 0.005 0 5 0 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat34 0.005 0.005 0 5 0 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat1 0.055 0.055 0 5 0 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat2 0.055 0.055 0 5 0 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat3 0.047 0.047 0 5 0 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat4 0.048 0.048 0 5 0 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat163 0 0 0 5 7 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat166 0 0 0 5 7 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat35 0.007 0.007 0 5 0 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat36 0.001 0.001 0 5 0 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat37 0.004 0.004 0 5 0 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat38 0.004 0.004 0 5 0 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat40 0.014 0.014 0 5 0 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat42 0.014 0.014 0 5 0 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat43 0.011 0.011 0 5 0 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat44 0.007 0.007 0 5 0 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Ca45 0.008 0.008 0 5 0 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat46 0.002 0.002 0 5 0 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat11 0.055 0.055 0 5 0 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat12 0.055 0.055 0 5 0 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat13 0.047 0.047 0 5 0 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Ca14 0.048 0.048 0 5 0 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat15 0.063 0.063 0 5 0 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat16 0.073 0.073 0 5 0 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat17 0.073 0.073 0 5 0 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat18 0.073 0.073 0 5 0 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat19 0.073 0.073 0 5 0 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat22 0.069 0.069 0 5 0 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat24 0.027 0.027 0 5 0 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat26 0.008 0.008 0 5 0 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat28 0.008 0.008 0 5 0 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat31 0.002 0.002 0 5 0 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat105 0.046 0.03 0.016 5 7 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat106 0.036 0.024 0.013 5 7 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat25 0.008 0.008 0 5 0 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat29 0.006 0.006 0 5 0 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat30 0.006 0.006 0 5 0 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat41 0.017 0.017 0 5 0 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat39 0.017 0.017 0 5 0 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat27 0.008 0.008 0 5 0 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat20 0.005 0.005 0 5 0 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat21 0.005 0.005 0 5 0 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat107 0.016 0.016 0 5 0 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat108 0.015 0.015 0 5 0 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat109 0.008 0.008 0 5 0 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat110 0.032 0.032 0 5 0 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat111 0.031 0.031 0 5 7 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat112 0.056 0.056 0 5 7 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat100 0.069 0.045 0.024 5 7 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat101 0.037 0.031 0.006 5 7 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat102 0.011 0.009 0.002 5 7 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat115 0.191 0.159 0.032 5 7 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat103A 0.032 0.024 0.008 5 7 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat104 0.079 0.059 0.02 5 7 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat103 0.076 0.063 0.013 5 7 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat113 0.051 0.042 0.008 5 7 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Cat148 0.114 0.095 0.019 5 7 0 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1

Outflow Volumes for Total Catchment (4.19 impervious + 0.39 pervious = 4.57 total ha)
Storm Total Rainfall Total Runoff Impervious RuPervious Runoff

cu.m cu.m (Runoff cu.m (Runoff cu.m (Runoff %)
AR&R 100 ye 2043.37 1939.60 (94.91828.86 (97.8110.73 (64.1%)
AR&R 100 ye 3552.53 3404.93 (95.83210.57 (98.7194.36 (64.8%)

PIPE DETAILS
Name Max Q Max V Max U/S Max D/S Due to Storm

(cu.m/s) (m/s) HGL (m) HGL (m)
Pipe96 0.063 1.6 82.935 82.691 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe97 0.136 3.4 82.691 81.564 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe98 0.209 2.9 81.564 80.974 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe99 0.282 7.1 80.974 76.152 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe100 0.332 8.4 76.152 68.109 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe101 0.41 10.3 68.109 61.085 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe102 1.123 7.1 61.085 58.707 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe104 1.127 7.1 58.707 55.351 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe105 1.132 16 55.351 54.575 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe52 0.055 1.4 64.651 64.496 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe54 0.109 2.8 64.496 63.887 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe55 0.156 3.9 63.887 62.764 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe61 0.204 5.1 62.764 62.51 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe62 0.204 2.9 61.872 61.534 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe63 0.204 2.9 60.896 60.67 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe64 0.211 3 60.67 59.886 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1  
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Pipe65 0.212 3 59.886 59.52 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe66 0.216 3.1 59.52 59.14 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe67 0.22 3.1 59.14 58.779 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe69 0.251 3.5 58.779 57.266 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe70 0.282 4 57.266 56.595 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe71 0.293 4.1 56.595 55.432 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe72 0.301 4.3 55.432 54.613 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe73 0.309 4.4 54.613 54.597 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe103 0.311 4.4 54.597 54.575 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe76 0.055 1.2 101.36 101.275 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe77 0.109 2.4 101.275 100.963 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe78 0.156 3.4 100.963 100.348 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe79 0.204 2.9 100.348 99.612 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe80 0.267 3.8 99.612 98.674 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe81 0.34 4.8 98.674 97.117 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe82 0.413 5.8 97.117 94.824 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe83 0.486 6.9 94.824 91.653 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe84 0.559 14 91.653 71.793 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe85 0.637 9 71.793 67.706 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe91 0.664 5.7 67.706 66.474 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe93 0.68 5.8 66.474 65.376 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe94 0.696 5.9 65.376 62.097 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe95 0.71 6.1 62.097 61.085 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe124 0.04 1 53.102 53.255 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe128 0.685 1.6 53.227 53.227 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe139 0.325 1.1 52.023 52.015 AR&R 100 year, 1.5 hours storm, average 51.79 mm/h, Zone 1
Pipe141 0.351 2.4 51.643 47.946 AR&R 100 year, 1.5 hours storm, average 51.79 mm/h, Zone 1
Pipe90 0.008 0.2 66.478 66.474 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe106 0.006 0.1 62.098 62.097 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe107 0.012 0.2 62.097 62.097 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe75 0.017 0.4 57.282 57.266 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe74 0.017 0.4 58.794 58.779 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe92 0.008 0.2 65.38 65.376 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe108 0.005 0.3 71.821 71.799 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe109 0.009 0.2 71.799 71.793 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe1 0.015 0.4 56.04 56.013 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe2 0.03 0.8 55.972 55.864 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe3 0.038 1 55.796 55.645 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe4 0.068 1.7 55.427 54.901 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe5 0.101 1.4 54.747 54.473 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe6 0.156 3.3 54.114 53.227 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe142 0.053 0.5 54.513 54.492 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe131 0.22 2 54.209 54.128 AR&R 100 year, 1.5 hours storm, average 51.79 mm/h, Zone 1
Pipe143 0.23 1.4 53.978 53.825 AR&R 100 year, 1.5 hours storm, average 51.79 mm/h, Zone 1
Pipe162 0.504 3.2 53.518 53.433 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe163 0.535 1.5 53.374 53.365 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe145 0.611 1.7 53.294 53.255 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe168 0.072 1 53.871 53.825 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe158 0.075 1.1 55.212 55.156 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
Pipe159 0.137 1.9 54.92 54.492 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1

CHANNEL DETAILS
Name Max Q Max V Chainage Max Due to Storm

(cu.m/s) (m/s) (m) HGL (m)

OVERFLOW ROUTE DETAILS
Name Max Q U/S Max Q D/S Safe Q Max D Max DxV Max Width Max V Due to Storm
OF43 0.31 0 7.665 0.054 0.04 14.87 0.68 AR&R 100 year, 1.5 hours storm, average 51.79 mm/h, Zone 1
OF1 0.053 0 7.665 0.027 0.01 9.13 0.42 AR&R 100 year, 1.5 hours storm, average 51.79 mm/h, Zone 1
OF3 0.014 0 7.665 0.017 0.01 5.54 0.3 AR&R 100 year, 1.5 hours storm, average 51.79 mm/h, Zone 1
OF5 0.001 0 7.665 0.005 0 1.65 0.13 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
OF7 0.001 0 7.665 0.005 0 1.65 0.14 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
OF9 0 0 7.665 0 0 0 0
OF11 0.002 0 7.665 0.009 0 2.84 0.21 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
OF13 0 0 7.665 0 0 0 0
OF15 0 0 7.665 0 0 0 0
OF58 0.015 0 7.665 0.018 0.01 5.84 0.3 AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1
OF26 0 0 7.665 0 0 0 0
OF37 0 0 7.665 0 0 0 0
OF30 0 0 7.665 0 0 0 0
OF32 0 0 7.665 0 0 0 0
OF34 0 0 7.665 0 0 0 0
OF56 0 0 7.665 0 0 0 0
OF18 0 0 7.665 0 0 0 0
OF22 0 0 7.665 0 0 0 0

DETENTION BASIN DETAILS
Name Max WL MaxVol Max Q Max Q Max Q

Total Low Level High Level
Basin1 54.58 0 0.31 0 0.31
Basin2 53.23 0 0.325 0.325 0

CONTINUITY CHECK for AR&R 100 year, 25 minutes storm, average 107.24 mm/h, Zone 1  
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Node Inflow Outflow Storage ChanDifference
(cu.m) (cu.m) (cu.m) %

N5 52.42 52.42 0 0
N6 113.58 113.58 0 0
N7 174.74 174.76 0 0
N8 235.91 235.95 0 0
N9 278.33 278.33 0 0
N10 343.64 343.7 0 0
N32 938.84 936.98 0 0.2
N33 940.82 938.17 0 0.3
N34 942.01 939.48 0 0.3
Basin1 1200.08 0 1199.96 0
N1 45.87 45.87 0 0
N2 91.74 91.74 0 0
N3 131.05 131.06 0 0
N4 171.03 171.04 0 0
Pit12 171.07 171.14 0 0
Pit13 171.17 171.13 0 0
N35 176.72 176.68 0 0
N36 177.59 177.56 0 0
N37 181.01 181 0 0
N38 184.28 184.3 0 0
N40 210.24 210.29 0 0
N42 236.24 236.3 0 0
N43 245.91 245.91 0 0
N44 252.02 251.94 0 0
N45 258.89 258.8 0 0
N46 260.72 260.6 0 0
N11 45.87 45.87 0 0
N12 91.74 91.74 0 0
N13 131.05 131.06 0 0
N14 171.03 171.05 0 0
N15 223.47 223.5 0 0
N16 284.65 284.69 0 0
N17 345.85 345.86 0 0
N18 407.01 407.04 0 0
N19 468.2 468.19 0 0
N22 533.98 534.05 0 0
N24 556.33 555.8 0 0.1
N26 569.34 568.85 0 0.1
N28 582.39 581.84 0 0.1
N31 593.76 593.08 0 0.1
Pit105 36.47 36.46 0 0
Pit106 584.06 580.74 0 0.6
Basin2 718.82 718.77 0.04 0
Pit1A 718.77 716.95 0 0.3
N207 716.95 716.95 0 0
N25 6.77 6.77 0 0
N29 4.94 4.94 0 0
N30 9.87 9.87 0 0
N41 14.15 14.15 0 0
N39 14.15 14.15 0 0
N27 6.77 6.77 0 0
N20 3.84 3.84 0 0
N21 7.69 7.69 0 0
Pit107 13.1 13.08 0 0.2
Pit108 25.88 25.86 0 0.1
Pit109 32.41 32.42 0 0
Pit110 59.54 59.53 0 0
Pit111 85.74 84.95 0.79 0
Pit112 131.73 130.94 0.79 0
Pit100 54.06 54.06 0 0
Pit101 210.31 209.64 0.57 0
Pit102 218.67 218.35 0 0.1
Pit103 434.92 434.33 0 0.1
Pit103A 459.8 457.89 0 0.4
Pit104 521.07 518.93 0 0.4
Pit115 61.51 61.5 0 0
Pit113 41.13 39.98 1.14 0
Pit114 133.03 133.25 0 -0.2

Water was lost from the system at Pit1A.

Is this correct?  If this water re-enters the system further downstream you should draw an overflow route from this location.

Upwelling occurred at Pit105
Freeboard was less than 0.15m at Pit103A, Pit114, Pit113, Pit115, Pit104, Pit103, Pit107, Pit110, Pit108, Pit106

The following overflow routes carried water uphill (adding energy): OF11, OF1
These results may be invalid.  You should check for water flowing round in circles at these locations.  You may need to reformulate the model.
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APPENDIX G – BROWN CONSULTING – PAD 4 STORMWATER CONCEPT PLAN 
EASTERN LANDS ERSKINE PARK 
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