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Copyright Statement 

 

Martens & Associates Pty Ltd (Publisher) is the owner of the copyright subsisting in this publication.  Other than as 

permitted by the Copyright Act and as outlined in the Terms of Engagement, no part of this report may be reprinted 

or reproduced or used in any form, copied or transmitted, by any electronic, mechanical, or by other means, now 

known or hereafter invented (including microcopying, photocopying, recording, recording tape or through electronic 

information storage and retrieval systems or otherwise), without the prior written permission of Martens & Associates Pty 

Ltd.  Legal action will be taken against any breach of its copyright.  This report is available only as book form unless 

specifically distributed by Martens & Associates in electronic form.  No part of it is authorised to be copied, sold, 

distributed or offered in any other form. 

 

The document may only be used for the purposes for which it was commissioned.  Unauthorised use of this document 

in any form whatsoever is prohibited.  Martens & Associates Pty Ltd assumes no responsibility where the document is 

used for purposes other than those for which it was commissioned. 

 

Limitations Statement 

 

The sole purpose of this report and the associated services performed by Martens & Associates Pty Ltd is to provide a 

preliminary overland flow assessment at the subject site in accordance with the scope of services set out in the contract 

/ quotation between Martens & Associates Pty Ltd and Minarah College (hereafter known as the Client).  That scope 

of works and services were defined by the requests of the Client, by the time and budgetary constraints imposed by 

the Client, and by the availability of access to the site. 

 

Martens & Associates Pty Ltd derived the data in this report primarily from a number of sources which included site 

inspections, correspondence regarding the proposal, examination of records in the public domain, interviews with 

individuals with information about the site or the project, and field explorations conducted on the dates indicated.  

The passage of time, manifestation of latent conditions or impacts of future events may require further examination / 

exploration of the site and subsequent data analyses, together with a re-evaluation of the findings, observations and 

conclusions expressed in this report. 

 

In preparing this report, Martens & Associates Pty Ltd may have relied upon and presumed accurate certain 

information (or absence thereof) relative to the site.  Except as otherwise stated in the report, Martens & Associates Pty 

Ltd has not attempted to verify the accuracy of completeness of any such information (including for example survey 

data supplied by others). 

 

The findings, observations and conclusions expressed by Martens & Associates Pty Ltd in this report are not, and should 

not be considered an opinion concerning the completeness and accuracy of information supplied by others.  No 

warranty or guarantee, whether express or implied, is made with respect to the data reported or to the findings, 

observations and conclusions expressed in this report.  Further, such data, findings and conclusions are based solely 

upon site conditions, information and drawings supplied by the Client etc. in existence at the time of the investigation. 

 

This report has been prepared on behalf of and for the exclusive use of the Client, and is subject to and issued in 

connection with the provisions of the agreement between Martens & Associates Pty Ltd and the Client.  Martens & 

Associates Pty Ltd accepts no liability or responsibility whatsoever for or in respect of any use of or reliance upon this 

report by any third party. 
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1 Introduction 

1.1 Overview 

Martens & Associates Pty Ltd (MA) have prepared this preliminary 

overland flow assessment to support a State Significate Development 

Application (SSD-30759158) for the proposed Minarah College  at 268 

and 278 Catherine Fields Road, Catherine Field (the site). 

1.2 Project Scope and Objectives 

Project scope and objectives are: 

1. Prepare a TUFLOW hydraulic model for the site under existing and 

proposed conditions. 

2. Prepare relevant overland flow maps including 1% AEP water 

extents, depths, levels, velocities, hazards and impacts. 

3. Comment on overland flow characteristics and model outcomes 

in existing and proposed conditions. 

1.3 Relevant Guidelines 

This report has been prepared in accordance with the following 

guidelines and policies: 

1. Commonwealth of Australia (2019), Australian Rainfall and Runoff 

– A Guide to Flood Estimation. 

2. NSW Department of Infrastructure, Planning and Natural 

Resources (2005), Floodplain Development Manual.  

3. Camden Council (2012), Upper South Creek Flood Study. 

4. Camden Council (2006), Flood Risk Management. 

1.4 Definitions 

AEP Annual exceedance probability: the probability of a flood 

event occurring within a year. A 1% AEP flood has a 1% 

chance of occurring in any given year. 

ARI Average recurrence interval: the average time between 

flood events occurring. A 1 in 100 year ARI flood occurs on 

average once every 100 years. 

ARR  Australian Rainfall & Runoff 
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BOM  Bureau of Meteorology 

CC  Camden Council 

SSDA  State Significant Development Application 

FFL  Finished floor level 

FPL  Flood planning level 

IFD  Intensity frequency duration: design rainfall data for 

frequent and infrequent storm events. 

MA  Martens & Associates Pty Ltd 
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2 Site Description and Background Data 

2.1 Location and Site Description 

Existing site description summary is provided in Table 1. 

Table 1: Existing site description summary. 

Address 268-278 Catherine Fields Rd, Catherine Field NSW 

Lot / DP Lot 11 DP833983 and Lot 12 DP DP833984 

Site Area 4.5 ha 

Local Government Area 

(LGA) 

Camden Council 

Current Land Use Rural residential 

Current Zoning RU4 – Primary Production Small Lots & R5 – Large Lot 

Residential 

Site Description The site is primarily grassed at lower elevations and bushland 

at higher elevations. There are several structures on the site 

including three buildings four sheds and two driveways. 

Surrounding Land Uses The site is surrounded by bushland at north and east, rural 

residential lots at the south and Catherine Fields Road at 

west.  

Site Elevation Approximately 84 mAHD at eastern site boundary rising to 74 

mAHD at western site boundary. 

Site Grading & Aspect Approximately 3 – 10%, 

Site Drainage A shallow drainage depression runs from south-east to soth-

west along the site boundary and discharges to the 

Catherine Fields Road.  

2.2 Site Inspection  

Site inspections was conducted on 22 September, 22 and 30 November 

2021 and included: 

o General walkover to identify local land forms and site 

characteristics to understand local drainage behaviour. 

o Identification and observation of existing site stormwater 

infrastructure and natural drainage lines. 

2.3 Local Upstream Catchment 

The site is affected by overland flows generated from a local upstream 

catchment south east of the site of approximately 5.5 ha. This catchment 

is primarily rural residential area with a small portion of bushland to the 

east. Refer to Map 01 in Attachment C for the catchment extent. 
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2.4 Council Flood Information 

The site is located within the Upper South Creek catchment. WMA Water 

conducted a flood assessment for this catchment on behalf of Camden 

Council and summarised the assessment and modelling details in the 

Upper South Creek Flood Study (2013), hereafter referred to as the WMA 

Water flood study.  

Further to the above, Camden Council provides flood extent maps and 

flood risk precinct maps as a part of the Upper South Creek Floodplain 

Risk Management Study and Plan (2019). In this study, land is categorised 

as high, medium, low or 1% AEP overland flow risk or nothing. The site is 

outside of any mainstream flood risk precinct. The south portion of Lot 11 

is categorised as 1% AEP overland flow risk precinct, indicating that there 

is a risk of overland flow flooding occurring within the existing depression 

running along the southern boundary of the site.  

2.5 Proposed Development 

Architectural drawings prepared by Tonkin Zulaikha Greer Architects 

(Attachment B) indicate that the proposed development will include: 

o Demolition of existing structures on site. 

o Construction of eleven new buildings and facilities, including 

primary school and high school classes, school hall, library and 

canteen. 

o Construction of a carpark and kiss and drop area as well as the 

sport outdoor area. 

MA has iteratively designed the bus parking accessway, south western 

carpark, diversion pipes and swale along the southern boundary of the 

site to capture and redivert the upstream overland flows to Catherine 

Fields Road. Refer to MA plansets P2108321PS01 and P2108321PS02 (not 

attached to this report) for more details of the proposed site earthworks 

and pit and pipe network. 
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3 TUFLOW Modelling 

3.1 Overview 

The TUFLOW hydraulic model was used to determine flood characteristics 

including flood extents, levels, depths, velocities and hydraulic hazard for 

the critical 1% AEP flood for existing and proposed conditions. 

The hydraulic model was used to assess the 1% AEP flooding for the 

critical storm duration of 25 minute determined by running a “one node” 

DRAINS model for the local upstream catchment area of 5.5 ha. We note 

that the critical storm duration adopted in the WMA Water flood study 

for the Upper South Creek is 9 hours which is different to the site as the 

entire catchment of the Upper South Creek is significantly larger than the 

local upstream catchment of the site. 

3.2 Terrain Data 

Catchment LIDAR data provided by LPI (2013) was merged with site 

survey data (Attachment A) provided by CMS (March 2021) to create a 

3D surface for the existing conditions site and the local floodplain 

environment used in the TUFLOW model. Refer to Map 01 in Attachment 

C for existing condition’s model surface. 

The proposed conditions surface has included the site regrading design 

as shown in MA planset P2108320PS01 – C100 (not attached to this 

report).  

3.3 Model Setup 

3.3.1 Existing Conditions 

TUFLOW model construction for existing conditions consisted of: 

1. A 1.0 m topographic grid based on the available survey and 

LIDAR data. 

2. The model domain was defined as the entire catchment area of 

the site to downstream of Catherine Fields Road approximately 

50m from the site. Model boundary extents were generally placed 

along catchment ridgelines surrounding the study area, and are 

shown in Map 01 of Attachment C . 

3. A direct rainfall boundary condition based on the critical duration 

1% AEP hyetographs from DRAINS. The boundary condition 

comprised the entire model domain as shown in Map 01 of 

Attachment C and enabled automatic flood water routing. 
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4. Computed water slopes for downstream model extent boundary 

conditions based on the slopes from available LIDAR data. 

5. Manning’s zones based on Nearmaps (2022) aerial photography 

of the study area with roughness coefficients adopted as per 

Table 2. 

6. Hydrologic loss coefficients for pervious and impervious 

catchment materials were adopted as per Table 2. 

7. A 1D network to model the relevant culverts: 

a. The twin 450 mm diameter culvert crossing under Catherine 

Fields Road is modelled as 1D element in the existing 

condition.  

b. All other pits and pipes in the study area have 

conservatively been assumed to be 100% blocked. 

c. 1D network pipe sizes, invert levels and locations are based 

on CMS (2021) survey data Attachment A. 

d. Pipe roughness coefficient of 0.013  was adopted. 

e. Pipe blockages of 25% have been adopted based on the 

assessment procedure in Australian Rainfall and Runoff 

(Weeks & Rigby, 2016). 

8. Existing dam upstream of the site is conservatively assumed to be 

full. 

Table 2: Manning’s roughness and hydrologic loss values for TUFLOW modelling.  

Catchment Material Type 
Manning’s Roughness 

Coefficient 1 

Initial Loss 

(mm) 2 

Continuing Loss 

(mm/hr) 2 

Bushland  0.080 12.5 6.5 

Grass 0.035 12.5 6.5 

Roads / Concrete 0.015 1.5 0.0 

Watercourse / Water Body 
0.04 when depth ≤ 0.1 m 

0.0 0.0 
0.03 when depth > 0.1 m 

Notes 

1. Based on typical values from similar catchments. 

2. Hydrologic losses were consistent with RAFTS modelling as detailed at Section 1. 

3.3.2 Proposed Conditions 

The existing conditions model was modified as follows to simulate 

proposed conditions: 
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1. The 1.0 m topographic grid was updated to reflect the proposed 

site grading as shown in MA planset P2108320PS01 – C100. 

2. Site inflow boundary conditions were updated based on the 

critical duration 1% AEP hydrographs from DRAINS for the 

proposed site catchment. 

3. Site manning’s zones were updated to represent design surfaces. 

4. The 1D network was updated to include proposed pit and pipe 

networks: 

a. Proposed 525mm diameter diversion pipes under the 

southern carpark.  

b. The proposed pit and pipe system on Catherine Fields 

Road, including the upsized culvert crossing under the 

road. 

5. All other model construction elements remained consistent with 

the existing conditions model. 

Refer to MA plansets P2108321PS01 and P2108321PS02 (not attached to 

this report) for more details of the proposed site earthworks and pit and 

pipe network. 

3.4 Results 

Flood mapping results (flood levels, depths, velocities, provisional hazard 

categories and water level afflux / impacts) for the critical duration 1% 

AEP flood event  in existing and proposed conditions are provided in 

Attachment C, with map references summarised in Table 3 
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Table 3: Flood map drawing references in Attachment C (MA mapset P2108320MS05). 

Flood 

Condition 

Scenario 

Critical 

Duration  

Flood Event 

Water Level 

& Depth 

Water 

Velocity 

Provisional ARR 

Flood Hazard 

Categories 2 

Water Level 

Impact / 

Afflux 

Existing 

Conditions 
1% AEP Map 02 Map 03 Map 04 – 

Proposed 

Conditions 
1% AEP Map 05 Map 06 Map 07 Map 08 

Notes 

1. Flood results have been filtered to show areas of greater than 50 mm depth. 

2. Provisional ARR flood hazard categories are based on ARR flood hazard curve (2019) definitions 

and are shown in . 

 

 

Figure 1: Flood Hazard Curves (Geoscience Australia, 2019). 

3.5 Discussion 

We note the following regarding modelled flood behaviour: 

3.5.1 Existing Conditions 

1. Flood waters primarily flow across the site from east to west along 

the southern boundary, and then flow along the roadside swale 

fronting of the site and discharge to the downstream 

neighbouring property through the existing culvert crossing under 

Catharine Fields Road. 

2. The existing roadside swale and culvert crossing do not have 

sufficient capacity to convey the upstream flows to the 

downstream area. The flood water overtops the road in the 1% 

AEP flood event at two locations: (1) near the south western 
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corner of the site and (2) near the north western corner of the site 

where there is a low point of the road.   

3. The 1% AEP flood depth across the site varies from 100 to 500 mm 

and the maximum flood depth of 1.1m is observed at the inlet of 

the culvert crossing on Catharine Fields Road. 

4. Flood velocities along the southern boundary of the site and 

Catharine Fields Road are up to 1.5 m/s in  the 1% AEP flood event. 

5. Hydraulic hazard is generally H1 across the site and increased to 

H2 along the Catharine Fields Road in the 1% AEP flood event. The 

highest hazard of H4 is observed at the inlet of the culvert crossing 

on Catharine Fields Road. 

3.5.2 Proposed Conditions 

1. The proposed upstream overland flow diversion system along the 

southern boundary of the site effectively collects and redirects the 

upstream overland flows away from the proposed main building 

areas, and discharges the flows into the proposed drainage 

system on Catherine Fields Road. 

2. The proposed upgraded Catherine Fields Road and associated 

drainage works provide more capacity to convey the 1% AEP 

flows comparing to the existing condition and reduce overland 

flows overtopping from the road to the downstream properties. 

3. The flood hazard on Catherine Fields Road has been lowered from 

H2 to H1 which is safe for pedestrian and vehicle access. 

4. Floor level compliance: 

a. The flood planning level (FPL) required by CC is 1% AEP 

flood level plus a 600 mm freeboard. 

b. Table 3 summarises proposed site building and flood 

planning levels, and demonstrates that the site achieves 

compliance with CC freeboard requirements.  
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Table 3: Comparison of flood planning levels and building ground floor levels. 

Building 1 

Flood level 

observation 

point 

1% AEP 

FLO 2 

Flood Planning 

Level (mAHD) 4 

Finished Floor 

Level (mAHD) 1 

Complies

?  

Primary Hall A 77.20 77.80 78.00 Yes 

SSP B 77.40 78.00 78.64 Yes 

Kindergarten C 77.70 78.30 78.64 Yes 

Year 1 D 78.50 79.10 79.92 Yes 

Year 2 E 79.30 79.90 80.56 Yes 

Notes 

1. Refer Attachment B for proposed site layout and ground floor levels. 

2. Refer Attachment C - Map02 and Map05 for modelled proposed 1% AEP flood levels.  

3. CC requires the flood planning level to be 600 mm above the 1% AEP flood level. 

4. These buildings do not have nearby flood water in the proposed conditions 1% AEP flood event. 

 

Figure 2: Comparison of flood levels with the buildings FFL. 

 

3.5.3 Offsite Flood Impacts 

1. There are minor offsite impacts in the 1% AEP flood event as a 

result of the proposed development. 

2. Flood impacts on Catherine Fields Road would be considered 

acceptable as the proposed road upgrade work has lowered the 

flood hazard category from H2 to H1, which has a beneficial 

effect on the existing trafficability of the road. 

A 
B 

C 

D 

E 
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3. The proposed development and road upgrade works provide a 

net benefit to flood affectation of the residential properties 

downstream of Catherine Fields Road. The minor localised 

impacts of above 20 mm on these properties are considered 

acceptable and insignificant in the context of flooding in this 

locality. 

4. There is a small area of offsite impact above 20 mm near the south 

western corner of the site on the neighbouring property. This 

impact is likely to be associated with accuracy of the modelling 

result and is expected to be resolved by running a higher 

resolution model (ie. finer grid cell size) and incorporating with a 

more detailed grading design at CC stage. 

5. The changes to the offsite flood conditions are of immaterial 

significance and are considered acceptable. 
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4 Summary and Recommendations 

A detailed TUFLOW hydraulic model has been developed for the site 

using detailed site survey and proposed design elements to assess local 

overland flow characteristics. 

The model was used to determine the existing and proposed overland 

flows conditions in the 1% AEP flood events. Assessment concluded that: 

1. The proposed upstream overland flow diversion system effectively 

renders the site development area flood free in the 1% AEP flood 

event. 

2. The proposed development area of the site is flood free in the 1% 

AEP flood event. 

3. The proposed development would have acceptable offsite flood 

impacts. 

4. Compliance with Council flood planning level requirements for 

building levels are achieved. 

We recommend: 

1. Structures below the site flood planning level are to be 

constructed using flood compatible materials in accordance with 

Council requirements. 

2. An updated TUFLOW hydraulic model with detailed earthworks 

and should be simulated at detailed design stage. 
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6 Attachment A: Site Survey 
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7 Attachment B: Proposed Site Layout 
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8 Attachment C: Preliminary Overland Flow Assessment 
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