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1.0 INTRODUCTION 

This report is submitted by Engineering Consultancy firm, Taylor Thomson Whitting 
(TTW) who have been engaged by Clifton Coney Group. It contains an hydrologic 
investigation to determine peak river flows and an hydraulic investigation to 
determine the flooding extent for the proposed development at Wolgan Valley. 

 
2.0 EXISTING CONDITIONS 

The existing catchment is 18,525 hectares of primarily bushland escarpment which 
flows north through Wolgan River and Carne Creek. 

Wolgan River and Carne Creek flow through the Wolgan Valley property which 
contains the site for the proposed development. 

The Wolgan Valley property has been used mainly as a cattle grazing property since 
it was established. The property has distinct areas of undulating pasture, river and 
creek bank flat pasture and steep bushland escarpment. 

The Webb brothers who have owned the Wolgan Vallet property reported that there 
have been previous major flood events in 1990, 1986 and 1978. The last flood event 
washed away the bridge link from the access road to the existing House sites. 

 
3.0 PROPOSED DEVELOPMENT 

The proposed development site is located adjacent to Wolgan River and Carne 
Creek’s confluence zone and in an area close to the existing house sites which have 
not been flooded during the three major historical events. 

The proposed development involves the construction of a luxury hotel, villas, units, 
helicopter pad, maintenance buildings, staff accommodation and their associated 
works such as pedestrian pathways, road works and bridgeworks. The location of 
the proposed sites is shown on Appendix A(i). 

TTW have investigated the extent of inundation caused by the 1 in 100yr average 
recurrence interval (ARI) event and how the 1 in 100yr ARI flood can be safely 
passed through the site in the long and short term without being affected by the 
development and providing safe access for the 100 year flood event development.  

In the developed areas of the site, it is proposed that for buildings and the 
designated egress route the minimum freeboard above the 1 in 100 year ARI flood 
level calculated shown in Table 1 below be adopted: 

 FREEBOARD 
(mm) 

Building’s Habitable Floor Levels 500 

Flood Egress Roads 300 

Flood Egress Bridge Decks 300 
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Flood Egress Footpaths 150 

  

Table 1: Minimum Freeboards 

For proposed non designated egress paths the bridge and path levels will remain 
above the 2 year flood level. 

 
4.0 STORMWATER DRAINAGE SYSTEM ANALYSIS AND OVERLAND FLOW 

ISSUES 

4.1 Wolgan River and Carne Creek’s Catchment 

At the subject site, Wolgan River and Crane Creek has a combined upstream 
catchment area of 18,525 hectares with a catchment consisting of steep rocky 
escarpment bushland and some grazed pasture.   

4.2 Analysis and Results 

Hydrological modelling for the study has been undertaken using XP RAFTS, and 
HEC-RAS has been used to model hydraulics using the steady-state one-
dimensional method. 

The catchment was divided into smaller sub-catchments to reflect watershed 
boundaries and obtain peak flows at desired locations for the purposes of hydraulic 
modelling.  Nodes and associated sub-catchments for the site are shown in 
Appendix B (i). 

TTW have undertaken a catchment analysis to determine the flow regime along the 
creek system.  A rainfall runoff model has been prepared for the catchment and 
analysed through XP Rafts to determine the peak discharges for the 2,5,10,20,50 
and 100-year storm events.   

Peak flows generated by the upstream catchment at each node for the respective 
storm events are shown in Table 2 below. 

 

Summary – XP RAFTS Flows (cubic metres per second) 

Node#  Node 9 Node 8 Node 7 Node 4 Node 6 Node 5 Node 3 Confluence Node 2 Out 
Duration 
(mins) 

2 yr ARI 4.46 7.54 32.79 33.25 9.97 32.1 34.22 66.4 73.14 85.29 540 

5 yr ARI 5.07 13.59 57.16 57.82 17.79 55.51 58.23 113.76 120.35 137.25 540 

10 yr ARI 10.34 17.67 72.85 73.67 22.81 71.71 74.64 146.15 152.05 172.55 540 

20 yr ARI 13.8 23.36 94.77 95.81 30.49 93.73 97.33 191.5 199.01 221.55 540 
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50 yr ARI 18.96 32.22 125.39 127.82 42.39 126.11 130.5 258.36 267.26 289.93 540 

100 yr ARI 23.26 39.74 151.99 155.57 51.39 153.76 159.5 315.37 325.27 349.06 540 

 
Table 2: Peak Flows for 2,5,10,20,50 and 100-year storm events 

 

The 100-year ARI XP-RAFTS result at Node Out has been checked using Rational 
Method as per the Institution of Engineers Australia, AR&R (1987)-Book 4. The 
parameters used and results are summarised below in Table 3: 

 

Catchment Area (A), (km2) 187.2 km2 

Time of Concentration (tc = 0.76A0.38) 5.55 hrs or 333 minutes 

Intensity for the site with tc=5.5hrs  22mm/hr 

C100 0.31 

Peak Flow for 1 in 100-year ARI 350 m3/s 

Table 3 : Rational Method parameters and results 

As can be seen above for both the Rational Method and XP-Rafts analysis, the peak 
flow result for the 1 in 100-year ARI at Node Out is identical with Peak flow of 
approximately 350 m3/s 

HEC-RAS has been used to model hydraulics using the steady-state one-
dimensional method and a terrain model of the existing creek was prepared in ‘12D’ 
(an earthworks terrain software package) using detailed and aerial survey.   

This was reconciled with site inspections to ensure the significant sections, hydraulic 
controls and geomorphic features of the creek, including natural creek bed scour, 
natural creek pools, in the detailed study zone were included in the hydraulic model.   

This enabled detailed cross-sections to be taken at regular intervals for the HEC-
RAS hydraulic modelling.   

Flow rates shown in Table 2 were used to calculate the likely flood levels during the 
2, 20 and 100-year ARI storm event using a HEC-RAS model.  

Flow profiles were generated along Wolgan River and Carne Creek that provided an 
estimate of overland flow and flood levels that are likely to occur.  

The layout of the flow model, flood levels and typical sections are shown in 
Appendix C (i)-(iii) for the 100-year ARI storm event. 

  
The detailed HEC-RAS output for Wolgan River/Carne Creek model have been 
included in Appendix D(i) of this report. 
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The ground floor levels for the proposed development structures will be above the 1 
in 100 year storm event flood levels 

An escape path will be provided through the road network from the proposed 
development to Wolgan Road for storm events up to the 100 year flood. 

Overland flow paths will be provided between and around proposed buildings of the 
development to ensure nuisance ponding from minor flow path drainage in major 
storms is minimised. 

 
5.0 CONCLUSION AND RECOMMENDATIONS 

Based on our calculations, it is our opinion that: 

 The proposed development will not restrict flow through the Wolgan Valley 
property or make the existing flow regime any worse for downstream 
properties 

 The proposed building layout will not be affected by the 100 year flood 
event.  

 the hydraulics results show that the Q100 is able to be safely conveyed by 
the Wolgan River and Carne Creek without any impact on the development 
area. 

 in the event of the 1 in 100 year storm the proposed development will be 
above the 100 year flood levels with freeboard at rages between 0.15m-
0.5m. 

 Flood escape routes are provided by the road network for the proposed 
development to Wolgan Road for the 100 year Flood event. 

Our recommendation is as follows: 

1. Minimum freeboard for each type of proposed structure to be adopted as per the 
table below. 

 FREEBOARD 
(mm) 

Building’s Habitable Floor Levels 500 

Flood Egress Roads 300 

Flood Egress Bridge Decks 300 

Flood Egress Footpaths 150 

  

 

2.  Bridges will be designed to withstand an appropriate debris impact and for larger 
storm events 






