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Appendix B Stormwater Management and Piping of Swale  
- Casuarina Town Centre, East West Drainage Scheme 

- SWINF01 – Infiltration Equivalency Catchment Plan - Rev B 
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Technical Memorandum 2 

 

This design summary outlines the drainage strategy prepared  as part of the investigation to replace the 
existing Casuarina Town Centre east-west swale drain with an appropriately sized pipe drainage system. 

East West Pipe System Design Criteria 
In order to reconfigure the east-west drainage system from an open channel to a pipe culvert system, the 
following design criteria was considered. 

> The pipe culvert system will need to be designed to have sufficient capacity to convey the 100 year 
ARI flow from the contributing catchment area. 

> The grated inlet structure at the upstream end of the pipe system shall be designed for a 50% 
blockage factor.   

> The inlet structure shall have an angled grate with an open area equivalent to three times the area of 
the total combined pipe areas. 

> A review of survey information of the northern precinct provided by Newton Denny Chapelle (NDC), 
shows the lowest surveyed level for the existing properties fronting the coastal drainage swale is 
RL5.92mAHD.   

> NDC’s survey information also indicated that the existing lowest surveyed level along footpath was 
RL5.56mAHD, and the lowest point in the dune to the east of the footpath is RL5.90mAHD.  At this 
level flow will overtop the swale and discharge towards the beach.   

> For open channels that convey major design flows, such as the frontal swale Tweed Shire Council’s 
D5 – Stormwater Drainage Design Development Design Specification outlines that a minimum of 
500mm freeboard shall be provided between the 100 year ARI flood level and the floor level of 
adjacent structures. 

> To minimise head losses at the various pit structures, centre lines of the inlet and outlet pipes should 
be aligned, rather than be aligned with the centre of the pit structure. 

> Rock scour protection must be provided at the upstream inlet and downstream outlet of all culverts. 
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Pipe System Proposed 
The previous Technical Memorandum prepared by Cardno (dated 6 September 2013), based on 
discussions between Cardno and NDC, covered four options which were analysed in the hydraulic 
modelling package XP-STORM. 

Option 4 outlined in the previous memorandum has been selected as the preferred drainage configuration 
to replace the existing east-west swale drain, which involves the proposed extension of the culvert system 
along the alignment of the current east-west swale drain up to the existing frontal swale system.   

A minor adjustment to the alignment of the pipes was made to ensure that the changes in direction are all 
less than 45o to reduce the losses through the manhole structures.  

Refer to Cardno Sketch No. SK007_B for a schematic layout of the proposed scenario, showing the 
revised alignment of the pipes, and the locations of the upstream nodes IN/1 (at the inlet to the culvert 
system), NS50 and NS60 (within the existing northern precinct reach of the frontal swale). 

Events Greater than 100 Year ARI 
For drainage systems designed to convey the 100year ARI event it is important to consider the impacts of 
events greater that the 100 year ARI event. Tweed Shire Council’s D5.04 Design Rainfall Data requires 
that the design of major systems a factor of safety of 1.2 shall be applied to design rainfall intensities to 
properly account for blockages, obstructions, loss of cross section over time, and potential impacts of 
climate change.  

There are two design requirements for the 1.2 x 100 year ARI event. Firstly, to ensure that a freeboard of 
500mm to the floor level of adjoining properties. Information provided by NDC stated that the lowest 
adjoining floor level is at RL6.2mAHD at Lot 237 DP1048494 (being 43 Beech Lane). The second control 
is to ensure that there is no discharge to the beach in a 1.2 x 100 year ARI event.  

The 1.2 x Q100 event was achieved in storm by increasing the 100 year ARI rainfall within the XP storm 
model by a factor of 1.2, which resulted in increases in required flows from the catchments. A comparison 
of the flows from the catchments is shown in Table 1 below.  

Table 1 1.2 x 100 Year ARI Critical Storm comparison with 100 year ARI Event 

Catchment Node ID  Critical Flow 
Duration  

XP Storm 100 Year ARI Peak 
Flow (m3/s) 

XP Storm 1.2 x 100 Year ARI 
Peak Flow (m3/s) 

Town Centre Precinct  

NE 60 1.42 1.83 

SE 60 0.91 1.11 

E 60 1.87 2.30 

Northern Precinct  

1 60 1.54 1.95 

7 60 1.97 2.47 

16 60 2.24 2.78 

30 60 1.44 1.80 

41 60 2.50 3.11 

62 60 0.76 0.93 
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Table 2 summarises the peak flood levels in the 100 year ARI event and the 1.2 x the 100 year ARI 
event, following the adjustments made to the alignment of the proposed pipes. 

Table 2 Summary Peak Flood Levels 

ARI Event  Critical 
Storm  

Pipe Configuration  Water Surface 
Level @ Node 
IN/1 (m AHD) 

Water Surface 
Level @ Node 
NS60 (m AHD) 

Water Surface 
Level @ Node 
NS50 (m AHD) 

100 Year ARI 
Event  

60 3 x 1650 @ 0.1% 5.31 5.43 5.53 

1.2 Times 100 
Year ARI Event 

60 3 x 1650 @ 0.1% 5.67 5.71 5.75 

As outlined above, the design criteria for the 1.2 x 100 year ARI flood event is to ensure no discharge 
towards the beach while maintaining a 500mm freeboard to the floor levels of the adjoining lots. Based on 
the survey information provided by NDC, the existing lowest surveyed level along footpath was 
RL5.56mAHD, and the existing lowest surveyed level along the beach front was RL5.90mAHD.  

During the 1.2 times 100 Year ARI event at the location of the low point in the path the peak flood level is 
approximately RL5.71mAHD, as shown in Table 1 above.  
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Appendix C Cardno – Acid Sulfate Management Plan 
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Appendix D Engineering Calculation Sheets 
 
- Gravity Model Calculations 

 

 

 
 



Casuarina Town Center

Traffic Gravity Model

Dec-15

No.
Daily Trip 

Rate

Total Daily 

Trips
No.

Daily Trip 

Rate

Total Daily 

Trips
No.

Daily Trip 

Rate

Total Daily 

Trips
GFA

Daily Trip 

Rate

Total Daily 

Trips

Traffic Catchment A 16 6.5 104 14 3.9 55 40 3.9 156 0.0 0 0 314.6 47.2 Complies with Access Street  - TSC VPD <1000)

Traffic Catchment B 10 6.5 65 14 3.9 55 64.8 3.9 253 0.0 0 0 372.3 55.8 Complies with Access Street  - TSC VPD <1000)

Traffic Catchment C 17 6.5 111 6 3.9 23 25.6 3.9 100 0.0 0 0 233.7 35.1 Complies with Access Street  - TSC VPD <1000)

Traffic Catchment D 8 6.5 52 44 3.9 172 0 3.9 0 0.0 0 0 223.6 33.5 Complies with Access Street  - TSC VPD <1000)

Traffic Catchment E 4 6.5 26 0 3.9 0 6.4 3.9 25 0.0 0 0 51.0 7.6 Complies with Lane  - TSC VPD <300)

Traffic Catchment F 0 6.5 0 26 3.9 101 0 3.9 0 800.0 2.8 222 323.8 48.6 Complies with Lane  - TSC VPD <300)

Traffic Catchment G 10 6.5 65 0 3.9 0 7.2 3.9 28 0.0 0 0 93.1 14.0 Complies with Access Street  - TSC VPD <1000)

Grand Pde - Coast Road 4 6.5 26 0 3.9 0 0 3.9 0 1800.0 2.8 210 236.4 35.5 200 + 2.8 vehicles per 100m2 of GFA

BH Drive - Coast Road 13 6.5 85 0 3.9 0 0 3.9 0 600.0 2.8 57 141.3 21.2

82 533 104 406 144 562 3200 490 1990 298

Intersection Left Turn Right Turn Left Turn Right Turn Left Turn Right Turn Left Turn Right Turn Left Turn Right Turn Left Turn Right Turn Left Turn Right Turn

GP1 4.7 42.5 50.3 5.6

GP2 3.5 31.6 30.2 3.4

GP3 0.8 6.9

GP4 38.9 9.7

BH1 1.4 12.6 vph

Peak - Grande Pde 42.5 50.3 31.6 30.2 6.9 38.9 1.4 237

Peak - BH Drive 4.7 5.6 3.5 3.4 0.8 9.7 12.6 61

Number of parking bays within the development 172 Spaces

Carpark Turnover rate (Southport Broadwater) 225% Rate from Adam Pekol Consulting 2009

387 vpd

Apportionment vpd vph
Total peak 

vph

Grande Parade 60% 232.2 35 272

Blue Horizon Drive 40% 154.8 23 85

Screen Line VPD Peak (VPH) Screen Line VPD Peak (VPH)

A 315 48 H 1813 272

B 373 56 I 565 85

C 234 36

D 224 34

E 51 8

F 324 49

G 94 14

H 1580 237

I 409 61

7.6 48.6

Public Carpark Generation 

Number of Trips generated (vpd)

Intersection Catchment Generation

Intersection Turning Movement (vph peak)

47.2 55.8 35.1 33.5

Trip Generation Calculations 

(Including Public Car parking)

Peak Hrly Trips 

based on 15%

A B C D E F G

3 Storey Residential 4 Storey Residential Retail Standard Allotments Total 

Daily 

Trips

14.0

Trip Generation Calculations 

(Excluding Public Parking)


