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1 INTRODUCTION  

 

EDS Engineering Design Services (Pty) Ltd (EDS Engineers) was appointed to 
compile a Roads and Stormwater Outline Scheme Report (OSR) for a portion of Erf 
183 Lanseria Airport Extension 1 referred to as the southern precinct of Lanseria 
Airport Extension 1.  

The application site is located in Lanseria and falls in the area of jurisdiction of the City 
of Johannesburg Metropolitan Municipality.  

This report describes the existing civil engineering roads and stormwater management 
in proximity to the application site, the expected demands as a result of the 
development under the existing land-use rights and evaluates the proposed 
stormwater networks to accommodate the expected demands from the southern 
precinct of Lanseria Airport Extension 1.  

 

2 DETAILS OF THE APPLICANT 

 

The details of the applicant: 

 Company Name:  GROWTHPOINT PROPERTIES 

Physical Address:  The place 
     1 Sandton Drive 
     Sandton 

Gauteng 
2196 

Contact Person:  Polla Scholtz 

Telephone Number:  (011) 944 6050 

 

Company Name:  APERTURE PROPERTIES 

Physical Address:  89 Bute Lane, Sandown 
     Sandton 
     Gauteng 

2196 

Contact Person:  Hilton Carty 

Telephone Number:  (079) 916 3982 

 

Company Name:  LANSERIA INTERNATIONAL AIRPORT 

Physical Address:  Airport Road 
     Lanseria 
     1748 

South Africa 

Contact Person:  Trevor Teegler 

Telephone Number:  (012) 809 2229 
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3 SITE INFORMATION 

 

3.1 SITE LOCATION 

 

The site is located within the municipal boundaries of the City of Johannesburg.  

The site details are as follows: 

 
 
 
 
 
 
 
 
 

 

 

The location of the proposed township is shown in Annexure A. 

 

3.2 PROPERTY DESCRIPTION 

 

The application site is on the southern precinct portions of Lanseria Airport Extension 
1. 

The physical combined size of Southern Precinct applicable to the R&SW OSR of 
Lanseria Airport Extension 1 is 25.5 ha. 

For the purposes of this report, the site will hereafter be referred to as Southern 
Precinct of Lanseria Airport Extension 1.  

The proposed layout is included in Annexure B.  

 

Site  Erf 138 Lanseria Airport 
Extension 1 – Southern Precinct 

Size  25.5 ha 

Boundaries North Lanseria Extension 1 - Runway 

 East Extension 11 & 12 

 West Lanseria Ext 35 RE/5/530-JQ 

 South Lanseria Ext 75  
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4 DEVELOPMENT INFORMATION 

 

4.1 EXISTING LAND-USE RIGHTS 

 

Erf 183 Lanseria Airport Extension 1 is currently zoned “Special” permitting land use 
for purposes necessary and in connection with airport, including aircraft hangers, 
aircraft maintenance, storage of goods, and accessories related to aircraft 
maintenance offices which are related to the use of the erf and buildings for the 
purposes of aircraft operations, including shops, retail and place of refreshment 
facilities subservient to the main use of the erf (which shall not exceed 2 500m²), 
aircraft runways, taxi aprons, air traffic control towers, repair and maintenance 
facilities, and such other associated land uses which the municipality may approve in 
writing. 

 A copy of the land use rights certificates is included in Annexure C. 

Table 4.1.1: Existing land use rights 

Erf nr Existing 
zoning 

Size  
(ha) 

Density Coverage FAR  Height 

Lanseria Airport X1 
Southern Precinct  

Special 25.5 
 

N/A 
 

N/A 0.2 
5 

Storeys 
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5 ROADS 

 

5.1 Development access  

 

The proposed development is situated within the existing township of Lanseria Airport 
Extension 1, which is currently provided with established access. An additional access 
point serving the southern precinct of Lanseria Airport Extension 1 will be introduced 
via the Lanseria Extension 11 and Lanseria Extension 79 townships. All required 
servitudes for access and associated services will be registered in accordance with 
the provisions of the Service Level Agreement. The existing and proposed access 
locations are illustrated in Annexure D. 
 
In accordance with the approved Traffic Impact Assessment (TIA) issued by the 
Johannesburg Roads Agency for the Lanseria Extension 79 development, the 
following access arrangements will be introduced: 
 
Interim and Future Airport Access Re-alignment: 
The current access to Lanseria International Airport via Airport Road off Preller Drive 
(Side Avenue) will be retained as an interim arrangement until the implementation of 
Lanseria Extension 12. Following the completion of the Lanseria Extensions 11, 12, 
and 79 precinct developments, the primary airport access will be realigned eastwards 
along Preller Drive (Side Avenue) towards the eastern boundary of the airport. This 
realignment will entail relocating the Airport Road intersection to the eastern 
termination of Preller Drive (Side Avenue). 
 
The approved TIA for Lanseria Extension 79 is attached as Annexure E. 
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6 STORMWATER  

 

6.1 OBJECTIVES OF THE STORMWATER MANAGEMENT PLAN 

 

The objectives of the stormwater management plan are as follows: 

• To determine the stormwater runoff for the pre-development site conditions. 

• To determine the stormwater runoff for the post-development conditions. 

• To ensure that the stormwater runoff for a 100-year storm can discharge 
through a flood escape route to ensure that no flooding on site occurs. 

• To ensure that the quantity and the rate of stormwater runoff from the site is 
controlled as per the requirements of the Johannesburg Roads Agency (JRA). 

• Calculate and allow for external stormwater management as no external 
system is available in the facility of the proposed development.  

 

6.2 REQUIREMENTS OF THE JOHANNESBURG ROADS AGENCY (JRA) 

 

The Stormwater Management Report and design considerations are based on the 
requirements of the following policies and design guidelines: 

• The City of Johannesburg Metropolitan Municipality – Stormwater Management 
By-Law. 

• Johannesburg Roads Agency SOC Limited (JRA) – Roads & Stormwater 
Manual – Volume 1 Code of Procedure. 

• The South African National Roads Agency SOC Limited – Drainage Manual 

• Stormwater design manual for the City of Johannesburg 2019. 

 

6.3 CURRENT STORMWATER SYSTEM 

 

The existing stormwater reticulation consists of the following: 

• There are no municipal stormwater infrastructure networks in the surrounding 
area of the application site. 

Stormwater information obtained from the Johannesburg Roads Agency (JRA) is 
included in Annexure F. 

A natural watercourse is located to the northeast of Lanseria Extension 11. The 
southern precinct of Lanseria Extension 1 drains via overland flow into this 
watercourse. 

Additionally, Lanseria Extension 75 includes a stormwater attenuation dam, which 
discharges overland onto the southern precinct of Lanseria Extension 1. From there, 
the stormwater continues to drain toward the aforementioned natural watercourse. 
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Lanseria Extension 1 Approved Stormwater management plan indicated two 
attenuation dams but these dams were never constructed. The unfinished areas 
created low points were stormwater accumulated and saturated the natural ground. 
The stormwater discharge from Lanseria Extension 75 also accumulated in these 
unfinished attenuation areas of Lanseria Extension 1. 

The existing site stormwater management flow route is illustrated in Annexure G and 
the approved stormwater management plan included in Annexure H. 

 

6.4 PROPOSED STORMWATER SYSTEM 

 

The Stormwater Management By-Laws of the City of Johannesburg mandate that an 
on-site stormwater drainage facility be provided for every development site. Such 
facilities must be designed with sufficient capacity to convey stormwater without 
flooding or causing damage to any existing or proposed structures. 

A new stormwater system will be installed for Lanseria Extension 11 (X11) to 
accommodate upstream stormwater runoff originating from Lanseria Extension 1 (X1) 
Southern Precinct and Lanseria Extension 75 (X75). This system has been designed 
to accommodate a 1:100-year flood event, as previously approved as part of the 
township application for Lanseria X11. This system will hereafter be referred to as the 
Stormwater Connection Point X11. For detailed culvert design specifications, refer to 
the flood line study in Annexure I. 

The new Stormwater Management Plan (SWMP) for Lanseria X1 Southern Precinct 
will consist of an integrated network of underground stormwater systems, ultimately 
connecting to the Stormwater Connection Point X11. On-site stormwater attenuation 
facilities will be implemented to ensure that post-development runoff rates are reduced 
to match pre-development runoff rates. The main stormwater culvert system will 
convey both the upstream runoff from Lanseria X75 and the stormwater generated 
within Lanseria X1 Southern Precinct to the connection point. The proposed 
stormwater network is included in Annexure J.  

Lanseria X75 is an approved township and is required to comply with the City of 
Johannesburg’s Stormwater Management By-Laws. Stormwater attenuation facilities 
within X75 include outlet control structures that regulate discharge to prevent 
downstream flooding. Lanseria X75 existing attenuation pond positions are included in 
Annexure I.  

Lanseria X1 Southern Precinct will now feature an underground piped stormwater 
system, designed to convey stormwater into the proposed new attenuation facilities. 
These facilities will control outflow to the main culvert system, which leads to the 
Stormwater Connection Point X11. 

It is important to note that attenuation facilities are generally not recommended at 
airports, as they attract birdlife, posing a risk to aviation safety. As a mitigation 
measure, the proposed attenuation facilities will incorporate a concrete-lined channel 
to direct stormwater efficiently to a controlled outlet structure, thereby preventing 
standing water and reducing the likelihood of bird attraction. 
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6.5 DESIGN CALCULATIONS 

 

The area of the application site for the stormwater calculation is 25.5 ha. 
 

6.5.1 ESTIMATED PRE-DEVELOPMENT STORMWATER RUNOFF 

 

The simplified rational method was used to determine the estimated pre-development 
runoff for the application site. The design data for determining the stormwater runoff 
for the 2- to 50-year recurrence interval design storm events for the pre-development 
conditions are summarised in Table 9.1.1. 
  
Table 9.1.1: Pre-development runoff data  

 Lanseria Extension 1 

Southern Precinct  
 

Catchment Area (A) 255 000 m² 

MAP 750 mm/year 

Runoff Factor (C) 0.3  

Time of Concentration (Tc) 52 minutes 

Rainfall Intensity (I) 

1-2 year 35 mm/hr 

1-5 year 49 mm/hr 

1-10 year 60 mm/hr 

1-20 year 72 mm/hr 

1-25 year 77 mm/hr 

1-50 year 92 mm/hr 

 

The following formula applies: 

 𝑄 = 𝐶𝐼𝐴/3.6 
 

Where,  

Q  = Peak flow (m³/s) 
C = run-off coefficient 
I  = Average rainfall intensity over the catchment (mm/hr) 
A  = Catchment area (m²) 

 
The estimated pre-development stormwater runoff for the 2- to 50-year recurrence 
interval design storm events is summarised in Table 9.1.2 below.    

Table 9.1.2 Estimated pre-development stormwater runoff  
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Lanseria Extension 1 

Southern Precinct  
 

Peak Flow (Q) 

1-2 year 0.37 m³/s 

1-5 year 0.57 m³/s 

1-10 year 0.77 m³/s 

1-20 year 1.03 m³/s 

1-25 year 1.14 m³/s 

1-50 year 1.62 m³/s 

 

The pre-development stormwater calculations are included in Annexure K. 

 

6.5.2 ESTIMATED POST-DEVELOPMENT STORMWATER RUNOFF 

 

The simplified rational method was used to determine the estimated post-development 
runoff for the application site. The design data for determining the stormwater runoff 
for the 2- to 50-year recurrence interval design storm events for the post-development 
conditions are summarised in Table 9.2.1. 

 
Table 9.2.1: Post-development runoff data  

 Lanseria Extension 1 

Southern Precinct  
 

Catchment Area (A) 255 000 m² 

MAP 750 mm/year 

Runoff Factor (C) 0.7  

Time of Concentration (Tc) 15 minutes 

Rainfall Intensity (I) 

1-2 year 80 mm/hr 

1-5 year 107 mm/hr 

1-10 year 129 mm/hr 

1-20 year 152 mm/hr 

1-25 year 157 mm/hr 

1-50 year 183 mm/hr 

 

 

The following formula applies: 
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 𝑄 = 𝐶𝐼𝐴/3.6 
 

Where,  

Q  = Peak flow (m³/s) 
C = run-off coefficient 
I  = Average rainfall intensity over the catchment (mm/hr) 
A  = Catchment area (m²) 

 
The estimated post-development stormwater runoff for the 2- to 50-year recurrence 
interval design storm events is summarised in Table 9.2.2.    

Table 9.2.2 Estimated post-development stormwater runoff  

 
Lanseria Extension 1 

Southern Precinct  
 

Peak Flow (Q) 

1-2 year 3.97 m³/s 

1-5 year 5.31 m³/s 

1-10 year 6.40 m³/s 

1-20 year 7.54 m³/s 

1-25 year 7.78 m³/s 

1-50 year 9.07 m³/s 

 

The post-development stormwater calculations are included in Annexure K. 

 

6.6 ATTENUATION PONDS 

 

From Tables 9.1.2 and 9.2.2 above, there would be an increase in the stormwater 
runoff for the pre-development conditions of the application site. 

The runoff associated with the development is to be attenuated such that the pre-
development flow for the 5- to 25-year storm events is not exceeded. The attenuation 
facility must also be capable of withstanding the 50-year storm event. 

The proposed typical attenuation pond detail is shown below, the final drawings will be 
submitted with the Site Development application for approval to local authorities. 
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6.6.1 SIMPLIFIED HYDROGRAPH METHOD 

 

The simplified hydrograph method, as stipulated in the SANRAL Drainage Manual was 
used to calculate the estimated required stormwater attenuation volume for the 
application site and is summarised in Tables 9.3.1.  

 

 

Figure 3: 5y-Pre vs 5y-Post Hydrograph  

 

 

 Figure 4: 25y-Pre vs 25y-Post Hydrograph  

Table 9.3.1 Estimated stormwater attenuation volumes – Simplified Hydrograph 
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Pre-

development 
(m³) 

Post-
development 

(m³) 

Attenuation 
Pond Volume 

(m³) 

Lanseria 
Extension 1 

Southern 
Precinct  

1:5 year 2667.6 7168.5 4500.9 

 

1:25 year 5335.2 

 

10 503 5167.8 

    * Simplified Hydrograph – 3TC 

The estimated design summary is included in Annexure K.  

The designs of the attenuation facilities were done to size the pond for optimum storage 
volume. The proposed positions of the attenuation facilities are located across the 
application site and are indicated on the layout in Annexure J. The accumulated 
volume of all the attenuation facilities on the size exceeds the required attenuation 
volume as indicated in Table 9.3.1. 

The proposed attenuation facilities will have a concrete-lined channel directing 
stormwater to the controlled outlet structure to prevent standing water.  

 

6.6.2 ATTENUATION POND OUTLET CONTROL STRUCTURE 

 

The post-development stormwater will be managed and discharged in accordance with 
pre-development conditions through the attenuation pond outlet structure. This system 
will effectively control flood events with return periods of 1 in 5 years, and 1 in 25 years 
and a pond overflow weir structure will accommodate the 1 in 100 years storm event. 
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7 CONCLUSIONS 

 

It can be concluded that: 

• The proposed access arrangements for Lanseria Airport Extension 1 comply 
with the approved township layout and JRA’s TIA requirements. Existing 
access will remain in use, with additional access via Extensions 11 and 79. The 
long-term realignment of the primary airport access along Preller Drive (Side 
Avenue) will adequately support future precinct development. 

• The stormwater runoff would increase due to the proposed development.   

• Upstream stormwater of Lanseria X75 will be routed and managed through 
Lanseria X1 southern precinct.  

• The stormwater runoff for the 1:100 year storm event can be discharged from 
the site by means of internal road surface flow that finally discharges into the 
natural watercourse on the eastern side to ensure no flooding occurs on site. 

• The stormwater culvert can also accommodate for the 1:100 year storm event 
as detailed by the flood line study. 

• The quantity and rate of stormwater runoff from the site will be buffered and 
controlled as per the requirements of the Johannesburg Roads Agency by 
means of attenuation facilities.  

• Lanseria Extension 1 southern precinct attenuation pond outlet will discharge 
in Lanseria Extension 11 stormwater connection point.   
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8 RECOMMENDATION 

 

It is recommended that the Roads & Stormwater Outline Scheme Report for the 
township of Lanseria Extension 1 (Southern Precinct) be supported by the 
Johannesburg Roads Agency (JRA) as the access is adequate as per the approved 
TIA and the quantity and rate of stormwater runoff from the site can be controlled as 
per the requirements of JRA. 

 

 

 

F.H.B van Eyk Pr. Eng. (20160826)  
 

Annexures: 

• Annexure A: Site Location Map 

• Annexure B: Proposed Township Layout 

• Annexure C: Existing Land-Use Rights 

• Annexure D: Development Access 

• Annexure E: Approved TIA 

• Annexure F: Existing JRA Stormwater Information 

• Annexure G: Existing Site Stormwater Management  

• Annexure H: Approved SWMP  

• Annexure I:  Flood line study 

• Annexure J: Stormwater Management Layout Drawing 

• Annexure K: Stormwater Calculations 
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ANNEXURE A: SITE LOCATION MAP 
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ANNEXURE B: PROPOSED TOWNSHIP LAYOUT 
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ANNEXURE C: EXISTING LAND-USE RIGHTS 
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ANNEXURE E: APPROVED TIA 
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ANNEXURE G: EXISTING SITE STORMWATER 
MANAGEMENT 
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1 Introduction and Scope of Report 
We refer to your request for a floodline study for a development adjacent  the Lanseria airport. It is 
planned to develop a site for usage as a storage facility .There is also a legal requirement in terms 
of the National Water Act of 1998(Act No 36)   that a 1:100-year floodline study be carried out 
along any watercourse and/ or depression in the vicinity of an existing and planned development. 
The Locality of the planned  development on Figure 1-1 below  

 
Figure 1-1:  Lanseria Ext 11 :Study area locality 
 

2 Description of Study Area and watercourse   
The study area is situated within a developing area to the  east of the existing Lanseria airport 
within the city of Johannesburg municipal area . There is a upstream natural watercourse which 
drains towards the development site .The water course continues over the site and is drained 
underneath an access road via a culvert structure. Typical details of the watercourse and site are 
shown in Figure 2-1 below. 
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Existing fence boundary along eastern site boundary  Existing culvert below access road to the east  of the site  

 
 

Development site view towards Lanseria airport  Typical site condition  

    Figure 2-1: Typical details of the site and watercourse  

3 Existing Topographical Details 
The general topography was determined using the latest available contour information from the city 
of Johannesburg . Additional field measurements of the control structures were taken during a site 
visit and a local  detailed survey was forward by EDS Engineers       

3.1 Site Visit 

A site visit of the study area was conducted to determine any changes within the surrounding area 
as well as along the watercourse and the development site. From the site visit it was determined 
that the existing contour information is accurate and reflects the existing topography. 
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4 Flood Hydrology 
A hydrological study was carried out based on the current catchment conditions using the UPD 
model. The peak flow rates were determined by employing both the RATIONAL and 
ALTERNATIVE RATIONAL methods.  The catchment areas and boundaries are  shown on Figure 
4-1 below for the main watercourse to the north of the development site . The catchment measures 
0,8 km2. 

 

Figure 4-1: Development site and catchment boundary  

4.1 Rainfall determination  
An important input parameter to the hydrological model is the  expected storm rainfall . 

The rainfall records were obtained from the South African Weather Services ( SAWS) .The rainfall 
station 0475661  was used for this purpose . The rainfall station has a MAP of 646 mm . A 
summary of the determined  24-hr  storm rainfall is given in Table 4.1 below.  

Table 4-1: Storm rainfall  

Return period ( yrs)  Storm rainfall ( mm)  

1:50   131  
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1:100 152 

A summary of the peak flows estimated by the various methods is given in Table 4-2 below. 
Further details of the model parameters are given in Appendix A. 

4.2 Land-use  
Existing and future planned land-use use was obtained from the spatial development framework 
and is shown in Figure 4-2 below  

 

Figure 4-2: Future land-use coverage   

It is seen from the above Figure that the catchment coverage consist of a mixture of commercial 
/industrial  and residential development . Based on the above a RATIONAL weighted average  
coefficient C = 0,70 was obtained.  

4.3 Regional geology  
A further input parameter to the hydrological model is the current soil condition . It is seen from the 
regional geological map shown on Figure 4-3 that the catchment is within the Granite Gneiss 
formation .This gives a shallow soil coverage with underlaying rocks and a medium-high  runoff  
potential . 
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Figure 4-3: Regional Geology  

 

4.4 Peak flow determination  
Taking the above catchment as well as model input parameters  into account the UPD software 
was used to determine relevant  peak flow rates . A summary of the expected peak flow rates is 
given below in Table 4-2.   

Table 4-2: Summary of peak flows  

Method  1:50 year peak flow ( m3/s ) 1:100 year peak flow  ( m3/s ) 

Rational Method  20,0 26,0 

Alternative  Rational  24,4 28,5 

Adopted  24,4 28,5 

Based on recommendations from the Urban Drainage Manual ( 6th Edition ) as well as the UPD 
program literature the method selected as being most accurate is the Alternative Rational .  
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5 HECRAS Model Compilation 
This program employs detailed channel morphology as well as site-specific hydrological data 
combined to perform one-dimensional hydraulic calculations for a river network.  The HECRAS 
model employs standard backwater techniques to compute the high-water level for various steady 
flow conditions, considering structures and controls across a watercourse. A HECRAS model was 
set up for the following two conditions : 

i. Existing natural watercourse ; 
ii. Planned new culvert  drainage system  

The HECRAS model main parameters are summarised in Table 5-1 below. 

Table 5-3: HECRAS Model Main Parameters 
Parameter Average Value/Selection Reason 

Existing Natural watercourse 

Manning ‘n’ 0.040 (main flow channel) Defined natural watercourse  

 0.030 (floodplains ) Light bush and grassed area  

Boundary conditions Critical flow depth Inlet and outlet structures 

Flow regime Mixed flow Slope and cross section changes requiring 
super and sub-critical flow regimes 

New culvert drainage system  

Manning ‘n’ 0,012 Concrete culvert  

Boundary conditions Critical flow depth Inlet and outlet structures 

6 Findings of the Floodline Study 
 The 50/100 year flood lines have been determined based on the two conditions listed above . 

6.1 Existing watercourse conditions  

 The determined floodlines for a 1:50 and 1:100-year events for the current natural watercourse 
are shown in Figure 6-1 below. 
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Figure 6-1: 50/100 year   floodlines ( Existing watercourse condition )  

The following is observed from the above figure : 

i. A wide area is covered by the floodlines  under current watercourse conditions due to the 
flat topography upstream of the site ;  

ii. Only a small portion of the site at the north-eastern corner  is affected under current 
development conditions;  

iii. The flow depth and velocity is low due to the wide flood plain  hence giving no erosion 
problems.  

6.2 Planned future drainage system condition  
 

 As part of the development site it  is planned to construct a underground culvert drainage system 
.The culvert will start at the western boundary of the site and drain all the stormwater along the 
northern boundary of the site  as well as the paved area upstream of the site discharging into the 
downstream natural watercourse . The Culvert drainage system  has been sized to handle up to a 
1:100 year flood peak without causing any flooding nor damage to the surrounding area and new 
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development . A 3,0 m wide by 2,4 m high portal culvert is required . The culvert inlet works 
should be designed in relation to the proposed concept design given in Figure 6-2 below . 

 

Figure 6-2: Culvert inlet works concept design  

It is also planned to implement a side flow channel at the toe of the backfilled building terrace to 
intercept and drain all overland upstream  runoff into the culvert system . The channel should be 
either lined with concrete  or grouted stone pitching . The minimum size would need to be :  

 Bottom width :3,0 m 

 Depth( min):  1,5 m 

 Side slope 1:1,5  

The HECRAS model was now again set up with the planned culvert drainage system .The 
modified floodline is shown on Figure 6-3 below . 
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Figure 6-3: 50/100 year   floodlines (with planned culvert drainage system  )  

 

The following is observed from Figure 6-3 above : 

i. The  revised floodline will no longer have an impact of the development site ; 

ii. The floodline will be contained along the western boundary of the site by a side flow 
channel which then drains into the planned  underground portal culvert along the north site 
boundary.  
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7 Conclusions  
The following is concluded from the floodline study: 

i. The 1:50 and 1:100-year flood floodline encroaches only a small portion of the north-eastern 
corner  of the development site under current water course conditions ; 

ii. If a side flow channel and a culvert drainage system is implemented the 100 year floodline  
will no longer encroach nor have any impact on the development site ; 

iii.  A 3,0m wide x 2,4 m high portal culvert is required to handle up to a 1:100 year flood event  
iv. A side flow channel  ( bottom width 3m x depth 1,5 m and side slope of 1:1,5 ) would be 

required to drain all upstream flow into the culvert system  

8 Recommendations 
The following is recommended: 

i. The floodlines be used for township planning ; 
ii. The planned stormwater drainage system be constructed as part of the  new development     

 
Prepared by 

M. Braune, Pr Eng  

(880552) 
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Appendix A: 
 

UPD model results 
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ANNEXURE J: STORMWATER MANAGEMENT 
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ANNEXURE K: STORMWATER CALCULATIONS 
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HYDROGRAPH - RATIONAL METHOD 1 Location:
2019-094 Lanseria X1

Southern Precinct

Date: 28/02/2025

Site 25.5 ha

Tc(Pre-development) 52 min

Tc(Post-development) 15 min

Tc Factor 3

Attenuation Pond Volume 5749.74 m³

Attenuation  225.48 m³/ha

Attenuation Pond Height 1.5 m 

Attenuation Pond Area 3833.16 m²
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HYDROGRAPH - RATIONAL METHOD 1 Location:
2019-094 Lanseria X1

Southern Precinct

Date: 28/02/2025

Site 25.5 ha

Tc(Pre-development) 52 min

Tc(Post-development) 15 min

Tc Factor 3

Attenuation Pond Volume 7723.24 m³

Attenuation  302.8722 m³/ha (JRA Requirements: 300-350m³/ha)

Attenuation Pond Height 1.5 m 

Attenuation Pond Area 5148.827 m²
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