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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 

flood assessment at the subject site in accordance with the scope of services set out in the contract / quotation 

between Martens & Associates Pty Ltd and School Infrastructure NSW (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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Executive Summary 

Martens & Associates Pty Ltd (MA) have prepared this flood assessment to support a 

State Significant Development application (SSD No 15788005) for the proposed new 

education campus at 207 Barry Way, Jindabyne, NSW (the site). This report 

documents the procedures and findings of hydrologic and hydraulic modelling of 

the site in existing conditions. 

Assessment concluded that: 

1. Proposed flood characteristics are expected to be consistent with existing 

conditions, and no differences are expected due to the proposed 

development. 

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

(with and without climate change) and PMF events.  

3. The proposed high school development would have acceptable offsite flood 

impacts.  

4. Flood risks to life on site are low, and both evacuation and shelter-in-place 

emergency response strategies are available to further mitigate flood risks. 

5. All building finished floor levels are above the FPL and PMF levels.  

6. The compliance assessment demonstrates the site can be developed in 

accordance with Council flood planning requirements. 

Whilst the proposed development is not affected by flood hazards during all 

floods up to and including the PMF event, we recommend that school 

management subscribes to the relevant flood warning systems and maintain 

communication with SES and local police at all times with respect to flood 

emergency response. 
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1 Introduction 

1.1 Overview 

This flood assessment accompanies an Environmental Impact 

Statement (EIS) pursuant to Part 4 of the Environmental Planning and 

Assessment Act 1979 (EP&A Act) in support of an application for a State 

Significant Development (SSD No 15788005).  The SSDA is for a new 

education campus at Jindabyne, comprising of a new primary and 

high school, located at the Jindabyne Sport and Recreation Centre 

(JSRC). 

This report addresses the Secretary’s Environmental Assessment 

Requirements (SEARs), notably:  

16. Flooding 

o Identify any flood risk on-site in consultation with Council and 

having regard to the most recent flood studies for the 

development area and the potential effects of climate change, 

sea level rise and an increase in rainfall intensity. 

o Assess the impacts of the development, including any changes 

to flood risk on- site or off-site, and detail design solutions to 

mitigate flood risk where required. 

Relevant Policies and Guidelines: 

o NSW Floodplain Development Manual (DIPNR, 2005). 

Refer to Attachment A for site survey and Attachment B for proposed 

site layout. 

1.2 Project Scope and Objectives 

Project scope and objectives are: 

1. Prepare a hydrologic model (RAFTS) for the site to determine the 

peak flow of the 1% annual exceedance probability (AEP) flood 

with and without climate change and probable maximum flood 

(PMF) events.  

2. Prepare a hydraulic model (TUFLOW) for the site under existing 

conditions.  

3. Prepare relevant flood maps including flood extents, depths, 

levels, velocities and hazards. 
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4. Comment on flood characteristics and model outcomes in 

existing and proposed conditions. 

5. Prepare preliminary flood emergency response plan (FERP) 

comments. 

6. Prepare a compliance assessment in accordance with Snowy 

Monaro Regional Council (SMRC) floodplain development 

controls. 

1.3 Summary of Agency Comments 

This assessment has been prepared to address the Secretary’s 

Environmental Assessment Requirements (SEARs) for the project dated 7 

April 2021. Table 1 below provides a summary of the relevant SEARs 

regarding flooding. 

Table 1: Flooding related SEARs for the proposed development. 

SEARs Requirement MA Response Section of Report 

Identify any flood risk on-site in 

consultation with Council and 

having regard to the most recent 

flood studies for the development 

area and the potential effects of 

climate change, sea level rise and 

an increase in rainfall intensity. 

MA have consulted SMRC regarding 

the available flood information at 

the site, who confirmed there is no 

available flood study covering the 

site, and the site is not mapped as 

flood prone. 

Potential increase in rainfall intensity 

as a result of climate change has 

been included in the flood 

assessment. Potential sea level rise is 

not relevant at the site. 

Section 2.4 

 

 

 

 

Section 3.2, 

Section 4.6 and 

Attachment C 

Assess the impacts of the 

development, including any 

changes to flood risk onsite or off-

site, and detail design solutions to 

mitigate flood risk where required. 

Impacts of the development have 

been assessed and presented in the 

report.  

Section 4.6.3 

Relevant Policies and Guidelines: 

NSW Floodplain Development 

Manual (DIPNR, 2005). 

This flood assessment has been 

prepared in accordance with NSW 

Floodplain Development Manual. 

 

1.4 Relevant Guidelines 

This report has been prepared in accordance with the following 

guidelines and policies: 

1. Commonwealth of Australia (Geoscience Australia) (2019), 

Australian Rainfall and Runoff – A Guide to Flood Estimation. 

2. NSW Department of Infrastructure, Planning and Natural 

Resources (2005), Floodplain Development Manual.  
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3. Snowy Monaro Regional Council (2013a), Snowy River Local 

Environmental Plan (LEP). 

4. Snowy Monaro Regional Council (2013b), Snowy River 

Development Control Plan (DCP). 

1.5 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 100 year ARI flood occurs on 

average once every 100 years. 

ARR Australian Rainfall & Runoff 

BOM Bureau of Meteorology 

Council Snowy Monaro Regional Council (SMRC)  

FERP Flood emergency response plan 

FFL Finished floor level 

IFD  Intensity frequency duration – design rainfall data for 

frequent and infrequent storm events. 

MA  Martens & Associates Pty Ltd 

PMF  Probable maximum flood – the most extreme flood event 

possible for a certain location, with an approximate ARI of 

100,000 to 10,000,000 years. 

PMP  Probable maximum precipitation – design rainfall data for 

extreme storm events.  
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2 Site Description and Background Data 

2.1 Location and Site Description 

The site of the proposed new education campus at Jindabyne is 

located within the western extent of the existing JSRC at 207 Barry Way 

(101 DP1019527).  The site is located within the Snowy Monaro Regional 

Council local government area and is approximately 2.2km south of the 

Jindabyne town Centre. A site aerial is provided in Figure 2. 

The site is approximately 9ha in size, containing a former golf course 

and three existing workers cottages which were occupied during the 

construction of the Snowy Hydro Scheme. The majority of the site is 

undeveloped and contains maintained grasslands and scattered trees. 

Much of the surrounding land comprises remnant grassland, woodland 

and agricultural land.  

As identified above, the site is within the existing JSRC which is a high 

performance and community sport centre located directly east of the 

site.  The JSRC has a range of sporting facilities including a synthetic 

running track, cycling track, netball and tennis courts, fitness and indoor 

sports centres, and sporting ovals, as well as other services and 

accommodation facilities.  The newly constructed BMX track is located 

directly east of the site with the new ski jump currently under 

construction to the northeast.  

TAFE NSW have recently lodged a development application for a 

Connected Learning Centre (CLC) and Mobile Training Unit (MTU) 

which is proposed to the south of the site. The CLC and MTU will utilise 

interactive, digitally enabled, flexible, and multipurposed learning 

environments to provide high-quality training and learning experiences 

accommodating a maximum of 20-25 students and 3 teachers.  

The surrounding locality is generally rural in character with other land 

uses also including the Jindabyne Aero Club located to the west of the 

site on Tinworth Drive, an industrial area to the southwest and the 

Jindabyne Community recycling centre is located east of the JSRC.  

We note this flood model covers the majority of Lot 101 DP1019527, but 

the flood assessment commentary is focussed on the 9.5 ha proposed 

development area shown in Figure 1.  
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Figure 1: Site aerial – new education campus within the Jindabyne Sport and Recreation Centre.   
Source: DJRD 

Existing site description summary is provided in Table 2. 

Table 2: Existing site description summary. 

Address 207 Barry Way, Jindabyne, NSW 

Lot / DP Lot 101 DP 1019527 

Proposed Development Area Approximately 9 ha 

Local Government Area (LGA) Snowy Monaro Regional Council (SMRC) 

Current Land Use The proposed development area of the site is predominantly 

vacant land, with scattered trees and several buildings and 

associated driveways. 

Current Zoning RU1 – primary production 

Site Description The site is primarily grassed at higher elevations and low 

density bushland at lower elevations. The site contains a 

former golf course and several structures including buildings 
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and associated driveways.  

Surrounding Land Uses Grassland, woodland and agricultural land to north and 

south, Barry Way to west and Jindabyne Sport and Recreation 

Centre (JSRC) to east. 

Site Elevation Approximately 985 mAHD at northern and eastern site 

boundaries rising to approximately 1001 mAHD at western site 

boundary. 

Site Grading & Aspect Approximately 5 – 10%, NNE aspect 

Site Drainage Lees Creek is located to the east of the site, running from 

south to north. There are several minor pipelines on Barry Road 

and the internal road along the site boundary to the south. 

2.2 

2.2 Catchment Description 

We note the following regarding the catchment upstream of the site: 

o The site is located within the Lees Creek catchment which flows 

to Lake Jindabyne. 

o Upstream catchment is primarily bushland and agricultural 

areas, and includes the Leesville industrial estate of Jindabyne. 

o There is an unnamed drainage line southwest of the site flowing 

to Lees Creek. 

o The total catchment area is approximately 377 ha and is shown 

in Attachment C Map FL01. 

2.3 Site Flood and Overland Flow Mechanisms 

The site is likely affected by the following flood mechanisms: 

o Overland flows from the site itself and the local upstream 

catchment (refer Section 2.2). 

o Flood overbank flows from Lees Creek. 

2.4 Previous Flood Studies 

A review of previous flood investigations was undertaken to assess likely 

local flood behaviour and characteristics for the site and the Lees 

Creek catchment. This review did not identify any flood studies 

adopted by SMRC which would be relevant to this assessment. 

Consultation with SMRC confirmed that there is no available flood study 

covering the site, and the site is not mapped as flood prone. 
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2.5 Proposed Development 

The proposed development is for the construction of the Jindabyne 

Education Campus comprising a new primary school and a new high 

school at Jindabyne (the proposal). The proposal is located within the 

JSRC located at 207 Barry Way (the site) and will accommodate 

approximately 925 students with the capacity for expansion in the 

future.  

The new primary school will be located generally in the northern portion 

of the site whilst the new high school will to the south of the site.  While 

the schools are inherently separate identities, with separate student 

entries, opportunities for integration are provided in a central shared 

plaza with co-located school administration facilities, as identified in 

Figure 2 below. This outdoor learning space is activated by the school 

canteen (shared) and separate core facilities including the primary 

school hall and library, and the high school gym and library, and 

provides opportunities for shared community use.  

The new primary school will provide for a Core 21 school. This will 

comprise of 20 home base units and 2 support learning units, 

administration and staff facilities, covered outdoor learning area 

(COLA), hall, staff and student amenities, out of school care facilities, 

library and special programs. Landscaped areas include active and 

passive open space play areas, and a games court.  

The new high school will provide for a stream 2 high school. This is to 

comprise of 20 general/specialised learning spaces and support 

learning units, administration and staff facilities, covered outdoor 

learning area (COLA), hall, staff and student amenities, library, an 

agricultural learning unit. Landscaped areas include active and passive 

open space play areas, a sports field and multipurpose games courts.  

A new access driveway is proposed off Barry way Road along the 

western boundary of the site and includes car parking, bus and private 

vehicle drop-off zones, and delivery zones. 
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Figure 2: Proposed site plan. Source: DJRD 
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3 Hydrology Modelling 

3.1 Overview 

The DRAINS software package (version 2020.061 – 22 Dec, 2020) was 

used with the RAFTS hydrological engine to assess the 1% AEP flood 

(with and without climate change) and PMF peak flow rates for a 

range of storm durations between 5 minutes and 168 hours. 

3.2 Model Setup 

Parameters used in the model are provided in Table 3. Model inputs are 

as follows: 

1. Sub-catchment delineation, flow paths and slopes were developed 

using LIDAR data provided by Land and Property Information NSW 

(LPI 2018) and site survey (Attachment A) provided by CMS 

Surveyors Pty Ltd (May 2021). Refer to Attachment C Map FL01 for 

site catchment plan. 

2. Sub-catchment impervious areas were adopted based on recent 

catchment aerials obtained from Nearmaps (2017) and Google 

Satellite (2021). 

3. Roughness coefficients were determined using a weighted average 

based on the XP-RAFTS (1996) User’s Manual and each sub-

catchment’s land use as per recent site aerials obtained from 

Nearmaps (2017) and Google Satellite (2021). 

4. Intensity Frequency Duration (IFD) data and rainfall temporal 

patterns were based on the Bureau of Meteorology (BOM 2021) 

Rainfall IFD Data System and the Australian Rainfall & Runoff (ARR 

2019) Data Hub.  

5. 1% AEP rainfall intensities were increased by 16.3% for the worst-case 

climate change scenario in accordance with the Australian Rainfall 

& Runoff (ARR 2019) Data Hub RCP 8.5 value for 2090. 

6. Probable Maximum Precipitation (PMP) intensities and temporal 

distributions were determined using the BOM (2003) Generalised 

Short-Duration Method. 

7. RAFTS parameters have been derived from the suggested values in 

the XP-RAFTS (1996) User Manual. Sub-catchment surface soils are 

assumed to be loam, based on the NSW Government Environment 

& Heritage (2021) eSPADE – NSW Soil and Land Information website.  
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Table 3: Details of sub-catchments used in RAFTS modelling. 

Sub-catchment 1 Area (ha) 1 
Catchment 

Slope (%) 1 

Impervious 

(%) 2 

 PERN Roughness 

Coefficient 3 

South  277.4 10.7 6.5 0.061 

West  51.0 8.8 4.5 0.060 

East  37.6 6.3 8.2 0.056 

North 11.2 7.7 3.6 0.058 

Total 377.2    

Notes 

1. Obtained based on survey data provided by CMS Surveyors Pty Ltd (May 2021, Attachment 

A) and LIDAR data provided by LPI (2018). Refer to Attachment C Map FL01 for site 

catchment plan. 

2. Adopted based on recent catchment aerials obtained from Nearmaps (2017) and Google 

Satellite (2021). 

3. Obtained from the weighted average land use based on recent catchment aerial 

photographs obtained from Nearmaps (2017) & Google Satellite (2021), and the XP-RAFTS 

User Manual (1996). 

3.3 Results 

Table 4: Peak 1% AEP with and without climate change and PMF flow rates for critical duration 

storms estimated by DRAINS modelling for sub-catchments arriving at the site. 

  Peak Catchment Flow Rates (m3/s) 

Flood Event 
Critical Storm 

Duration (mins) 
South West East North Total 1 

1% AEP 45 26.9 6.2 5.2 1.8 40.1 

1% AEP climate 

change 2 
45 34.9 8.0 6.5 2.1 51.5 

PMF 45 266. 53.0 40.6 12.7 372.3 

Notes 

1. The offset of the timing of each catchment’s hydrograph means the total flow rate is not 

always equal to the sum of all catchment peak flow rates. 

2. Based on 16.3% increased rainfall intensity in accordance with the ARR (2019) Data Hub RCP 

8.5 value for 2090. 
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4 Hydraulic Modelling 

4.1 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 with and without climate 

change and probable maximum flood (PMF) events for existing 

conditions. 

The existing conditions flood results indicated that the proposed 

development area of the site is flood free in all events up to and 

including the PMF. Based on the finished floor levels (FFLs) provided by 

DJRD Architects (Attachment B), the proposed development is located 

well above the flood planning level (FPL), hence the proposed 

development will not be subjected to flood affectation. Therefore, no 

proposed conditions model has been conducted as part of this 

assessment. 

4.2 Scenarios 

The hydraulic model was setup to represent the existing condition, 

being the catchment and site in their current state as described in 

Sections 2.1, 2.2 and 2.3. 

The hydraulic model was used to assess flooding for the following 

events: 

1. 1% AEP 45 minute (critical duration) event. 

2. 1% AEP with climate change (16.3% increased rainfall intensity) 

45 minute (critical duration) event. 

3. PMF 45 minute (critical duration) event. 
 

In summary, a total of 3 scenarios were modelled as part of this 

assessment. 

4.3 Terrain Data 

Catchment LIDAR data provided by LPI (2018) was merged with site 

survey data (Attachment A) provided by CMS Surveyors Pty Ltd (May 

2021) to create a 3D surface for the existing conditions site and the 

local floodplain environment used in the TUFLOW model.  
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4.4 Model Setup 

TUFLOW model construction for existing conditions consisted of: 

1. A 2.0 m topographic grid based on the available survey and 

LIDAR data. 

2. The model domain was defined from a point 200 m upstream of 

the proposed development area to a point 100 m downstream 

of the site, and included the areas of the West, East and North 

catchments (refer to Attachment C Map FL01). Model boundary 

extents were generally placed along catchment ridgelines and 

connecting catchment high points surrounding the study area 

3. A direct rainfall boundary condition based on the critical 

duration 1% AEP (with and without climate change) and PMF 

hyetographs from DRAINS. The boundary condition comprised 

the local site catchments (the West, East and North catchments, 

refer to Attachment C Map FL01) and enabled automatic flood 

water routing. 

4. Inflow boundary condition based on the critical duration 1% AEP 

(with and without climate change) and PMF hydrographs from 

DRAINS for each of the South catchment refer to Attachment C 

Map FL01). 

5. Computed water slopes for downstream model extent boundary 

conditions based on the slopes from available LIDAR data. 

6. Manning’s zones based on Nearmaps (2017) aerial photography 

of the study area with roughness coefficients adopted as per 

Table 5. 

7. Hydrologic loss coefficients for pervious and impervious 

catchment materials were consistent with hydrologic modelling 

(refer Section 3.2) and were adopted as per Table 5. 

8. The invert of Lees Creek was modelled as a z-line modifications 

to ensure inclusion in the existing model surface. 

9. A 1D network to model the relevant pit and pipe network: 

a. All pits and pipes surveyed by CMS Surveyors have been 

modelled. 

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

based on CMS Surveyors (2021) survey data (Attachment 

A) and LIDAR data. 
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c. Pipe roughness coefficient of 0.013 (concrete) was 

adopted. 

d. Pipe blockages of 20% and 50% have been adopted 

based on the assessment procedure in Australian Rainfall 

and Runoff (Weeks & Rigby, 2016). 

10. Existing dams are conservatively assumed to be full. 

Table 5: 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 

Roof 

0.015 when depth ≤ 0.05 m  

1.5 0.0 
0.300 when depth > 0.10 m 

0.015-0.300 when depth 

0.05-0.10 m 

Smooth Bare Earth 0.025 10.0 1.0 

Cultivated Areas / Short 

Grass 
0.035 10.0 1.0 

Intermediate Length Grass 0.045 10.0 1.0 

Intermediate Length Grass 

with Shrubs and Trees 
0.055 10.0 1.0 

Open Channel 0.065 10.0 1.0 

Industrial / Commercial 

Areas 3 
0.250 2.35 0.1 

Roads / Concrete 0.020 1.5 0.0 

Water Body 0.030 1.5 0.0 

Notes 

1. Based on typical values from similar catchments. 

2. Hydrologic losses were consistent with RAFTS modelling as detailed at Section 3.2. 

3. Based on the weighted average land use of a representative urban area and the adopted 

roughness coefficients and losses for pervious / impervious areas. 

4.5 Results 

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

categories) for the critical duration 1% AEP flood event with and 

without climate change and PMF events in existing conditions are 

provided in Attachment C, with drawing references summarised in 

Table 6. 
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Table 6: Flood map drawing references in Attachment C (MA mapset P1208169MS01). 1 

Flood Condition 

Scenario 

Critical Duration  

Flood Event 
Water Level & 

Depth 
Water Velocity 

ARR Flood Hazard 

Categories 2 

Existing 

Conditions 

1% AEP FL02 FL03 FL04 

1% AEP (CC 3) FL05 FL06 FL07 

PMF FL08 FL09 FL10 

Notes 

1. Flood results have been filtered to show areas of greater than 100 mm depth.  

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

shown in Figure 3. 

3. Climate change scenario based on 16.3% increased rainfall intensity in accordance with ARR 

Data Hub. 

 
Figure 3: Flood Hazard Curves (Geoscience Australia, 2019). 

4.6 Discussion 

We note the following regarding modelled flood behaviour: 

4.6.1 Existing Conditions 

1. The primary source of site flooding is overbank flows from Lees 

Creek and shallow overland flow in local drainage depressions.  

2. In the PMF event, flood waters break the banks of Lees Creek 

and flow from northeast to southwest through the centre of the 

site. 

3. The proposed development area of the site is primarily 

unaffected by flooding in all events up to and including the PMF.  

4. The peak 1% AEP flood and PMF levels in Lees Creek adjacent to 

the proposed development area are approximately 969.6 mAHD 
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and 970.0 mAHD respectively. Proposed building ground FFLs 

range between 994.5-996.2 mAHD, hence Lees Creek flood 

waters do not affect the proposed development. 

5. The only proposed building affected by the PMF is PS.B. At this 

location there is a small area of shallow overland flow, which is 

less than 0.15 m deep and ARR hazard category H1 in the PMF 

event. This is considered to be stormwater ponding rather than 

floodwater and represents an immaterial risk to people and 

property.  

6. Other areas of the proposed development, including the sports 

field south east of the development and the winding footpath 

north west of the development, are also affected by shallow 

overland flows. PMF characteristics in these areas are mostly less 

than 0.3 m deep and ARR hazard category H1-H2, which also 

represents immaterial risks to people and property. 

7. There are other small areas of shallow water in all modelled 

events. This is not considered to be flood water but rather shallow 

stormwater ponding, which is a consequence of the direct 

rainfall modelling approach and the presence of trapped low 

points.  

8. The 1% AEP climate change levels, depths and hazards are 

slightly elevated above the 1% AEP flood characteristics, 

however are below / lower than the PMF characteristics. 

4.6.2 Proposed Conditions 

Proposed flooding conditions are expected to be unchanged from 

existing conditions because: 

1. The proposed development area is predominantly flood free in 

the 1% AEP flood (with and without climate change) and PMF 

events. 

2. The proposed development is located well above the 

mainstream flooding levels in Lees Creek. 

4.6.3 Offsite Flood Impacts 

As the proposed development area is flood free in all events up to and 

including the PMF, there will be no offsite impacts to the floodplain 

environment as a result of the proposed development. 
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5 Preliminary Flood Emergency Response Plan Comments 

Whilst all the proposed development elements are not affected by 

flood events up to and including the PMF, the following preliminary 

comments are provided to mitigate risks associated with flooding:  

1. Access to flood free land is available for all site occupants on 

the ground floor and on all upper floor levels.  

2. The proposed site access roundabouts are affected by H1 flood 

hazards in the 1% AEP event (with and without climate change) 

and up to H5 flood hazards in the PMF. Whilst safe evacuation is 

possible during the peak of the 1% AEP event, evacuation will 

not be possible at the peak of the PMF. 

3. Both evacuation and shelter-in-place are recommended as 

emergency response strategies for site occupants. However, 

during any site evacuation flood waters are not to be entered 

by vehicles or people to avoid high flood hazards in events 

larger than the 1% AEP flood. 

4. The primary flood emergency response is to evacuate the site 

prior to the onset of heavy rainfall. However, if heavy rainfall 

commences or flood waters cover the site access roads, site 

occupants are to shelter-in-place in site buildings above the PMF 

level until roads are clear of floodwater.  

5. The proposed development will only be affected by flooding 

caused by large-scale storm events. Such large-scale flood 

events will be widely anticipated several days in advance. 

6. Site management will be subscribed to the following systems and 

may be alerted to flood warnings via the following mechanisms: 

a. SES emergency alert telephone warning system. 

b. BOM alerts and press releases. 

c. Weather apps (e.g. ‘Early Warning Network’). 

d. Media warnings (TV, radio, internet etc.). 

e. Police and / or SES door knocking. 
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6 Flooding Compliance Assessment 

Flood specific controls are provided in the Snowy River DCP (2013b) at 

Chapter C7.2 ‘Flood Prone Land’. A compliance assessment for the 

proposed development based on Chapter C7.2.3 and C7.2.4 is 

summarised in Table 7, and considers the controls for new residential 

development, as the DCP does not include specific land use 

requirements for schools. 

Table 7 demonstrates that all the applicable flood planning 

requirements for the proposed development site are effectively 

addressed, and compliance with the Snowy Monaro Regional Council 

DCP is achieved. 
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Table 7: Compliance with Snowy River DCP (2013b) flood controls. 

Snowy River DCP Requirement Compliance Assessment 

2.3 FLOOD PLANNING LEVEL  

The flood planning level is the level of the 1:100 ARI (average recurrent interval) flood 

event plus 0.5 metre freeboard (refer Snowy River LEP 2013 – clause 7.5 Flood planning). 

 

6.4 2.4 CONTROLS   

(a) All development should be located above the flood planning level. (1) The peak 1% AEP flood level adjacent to the proposed development area 

is 969.6 mAHD in Lees Creek. The ground FFLs range between 994.5-996.2 

mAHD, hence this control is achieved. 

(a) All development including roads and internal property access should be 

located higher than 300mm above the highest recorded flood level. Any 

works are not to impede the flow of floodwaters to the extent than that 

occurring prior to development. 

(2) As per Section 2.4, SMRC confirmed that no recorded flood level is 

available at the site. Although Barry Way is affected by shallow low hazard 

(H1) water in the 1% AEP flood event, the proposed site access 

roundabouts are located outside the 1% AEP flood extents, which is 

considered acceptable. As the site is predominately flood free in events up 

to and including the PMF, proposed works will not impede the flow of 

floodwaters.  

(b) The use or storage of toxic or potentially polluting goods will not be permitted 

on flood liable land below the design floor level. Any proposal that involves 

the storage of such goods must be accompanied by an Emergency 

Management Plan. 

(3) The proposed development is predominately outside the PMF extents, and 

further no use or storage of toxic or potentially polluting goods is proposed 

as part of the school development.  

(c) Materials to be used for construction below the design floor level must be 

flood compatible. 

(4) As discussed at (1). This control is not applicable. 

(d) Council will not consent to any development on flood liable land where there 

is sufficient land above the flood standard on which to carry out the 

development. 

(5) As discussed at (1). This control is not applicable. 

 

(e) Where the land is below the flood standard any buildings must be constructed 

above the design floor level. 

(6) As discussed at (1). This control is not applicable. 

(f) Where extensive additions are proposed to lightweight buildings, Council may 

require the whole building to be raised to the design floor level. 

(7) Additions to lightweight buildings are not proposed. 

INFORMATION TO BE SUBMITTED WITH A DEVELOPMENT APPLICATION   

Once the levels and other details have been established, a detailed report must be 

submitted addressing the following issues:  
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Snowy River DCP Requirement Compliance Assessment 

(a)   That the proposed development will not increase the flood hazard or flood  

        damage to other properties or adversely affect flood behaviour.  

(8) As discussed at Section 4.6 the proposed development is located outside 

the flood extents and therefore will not cause offsite flood impacts. 

(b) That the proposed development will not unnecessarily reduce flood storage 

in the floodplain.  

(9) As discussed at (8). 

(c) That the structural characteristics of the proposed building or work will 

withstand the force of flowing flood waters, including buoyancy forces and 

impact by debris.  

(10) As discussed at (1). This control is not applicable. 

(d) An adequate flood evacuation / contingency plan to show that the 

proposed development does not involve any risk to life or property or the 

environment in time of flood. Measures must be permanent, fail safe and 

maintenance free to ensure timely, orderly and safe evacuation in time of 

flood. 

(11) Preliminary FERP comments are provided at Section 5. A detailed FERP is 

not considered necessary based on the immaterial flood affectation of the 

site in all events up to and including the PMF. 

INFORMATION REQUIREMENTS FOR FLOOD LIABLE LAND  

The following information is to be submitted for development on flood liable land:  

(a) The level of the 1% AEP  (12) See Attachment C Map FL02. 

(b) The velocity of flood waters at the 1%AEP flood level  (13) See Attachment C Map FL03. 

(c) The level of the land  (14) See Attachment A. 

(d) The flood level of any existing buildings. (15) See Attachment A for existing building floor levels and Attachment C Map 

FL02, FL05 and FL08 for 1% AEP flood, 1% AEP flood with climate change, 

and PMF levels respectively. 
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7 Summary and Recommendations 

A hydrologic and hydraulic model has been developed for the site 

using detailed site survey to assess local flood characteristics. The 

models were used to determine the existing flood conditions in the 1% 

AEP flood (with and without climate change) and PMF events. 

Assessment concluded that: 

1. Proposed flood characteristics are expected to be consistent 

with existing conditions, and no differences are expected due 

to the proposed development. 

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

AEP flood (with and without climate change) and PMF events.  

3. The proposed high school development would have acceptable 

offsite flood impacts.  

4. Flood risks to life on site are low, and both evacuation and 

shelter-in-place emergency response strategies are available to 

further mitigate flood risks. 

5. All building finished floor levels are above the FPL and PMF levels. 

6. The compliance assessment demonstrates the site can be 

developed in accordance with Council flood planning 

requirements. 

Whilst the proposed development is not affected by flood hazards 

during all events up to and including the PMF event, we recommend 

that school management subscribes to the relevant flood warning 

systems and maintain communication with SES and local police at all 

times with respect to flood emergency response. 

The proposed development has been designed to ensure compatibility 

with the existing floodplain environment. As the proposed development 

has been designed to achieve Council requirements, no further 

recommendations are considered necessary. 
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9 Attachment A: Site Survey 
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10 Attachment B: Proposed Site Layout 
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11 Attachment C: Flood Assessment Mapset 
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- Aerial from Google Satellite (2021).
- Cadastre, waterways and water bodies from NSW Spatial Services (2021) 'Clip & Ship' SIX Maps website.
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Notes:
- Proposed development layout from DJRD Architects (June 2021).
- Flood results are considered valid for the subject site only and any offsite flooding may not be accurate.
- Aerial from Nearmaps (2017).
- Cadastre from NSW Spatial Services (2021) 'Clip & Ship' SIX Maps website.
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Notes:
- Proposed development layout from DJRD Architects (June 2021).
- Flood results are considered valid for the subject site only and any offsite flooding may not be accurate.
- Aerial from Nearmaps (2017).
- Cadastre from NSW Spatial Services (2021) 'Clip & Ship' SIX Maps website.
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Notes:
- Proposed development layout from DJRD Architects (June 2021).
- Flood results are considered valid for the subject site only and any offsite flooding may not be accurate.
- Aerial from Nearmaps (2017).
- Cadastre from NSW Spatial Services (2021) 'Clip & Ship' SIX Maps website.
- Flood hazard categories based on Australian Rainfall and Runoff (2019) "A Guide to Flood Estimation" combined flood hazard categories.
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Notes:
- Proposed development layout from DJRD Architects (June 2021).
- Flood results are considered valid for the subject site only and any offsite flooding may not be accurate.
- Aerial from Nearmaps (2017).
- Cadastre from NSW Spatial Services (2021) 'Clip & Ship' SIX Maps website.
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Notes:
- Aerial from Nearmaps (2017).
- Cadastre from NSW Spatial Services (2021) 'Clip & Ship' SIX Maps website.
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Notes:
- Proposed development layout from DJRD Architects (June 2021).
- Flood results are considered valid for the subject site only and any offsite flooding may not be accurate.
- Aerial from Nearmaps (2017).
- Cadastre from NSW Spatial Services (2021) 'Clip & Ship' SIX Maps website.
- Flood hazard categories based on Australian Rainfall and Runoff (2019) "A Guide to Flood Estimation" combined flood hazard categories.
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Notes:
- Proposed development layout from DJRD Architects (June 2021).
- Flood results are considered valid for the subject site only and any offsite flooding may not be accurate.
- Aerial from Nearmaps (2017).
- Cadastre from NSW Spatial Services (2021) 'Clip & Ship' SIX Maps website.
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Notes:
- Proposed development layout from DJRD Architects (June 2021).
- Flood results are considered valid for the subject site only and any offsite flooding may not be accurate.
- Aerial from Nearmaps (2017).
- Cadastre from NSW Spatial Services (2021) 'Clip & Ship' SIX Maps website.

Viewport A

Flood Assessment Sub-Project

1:4000 @ A3

Environment | Water | Geotechnics | Civil | Projects

Proposed Development Area

Cadastre

Proposed Development Layout

Water Velocity (m/s)

0.0 - 0.5

0.5 - 1.0

1.0 - 1.5

1.5 - 2.0

2.0 - 2.5

> 2.5

Legend



Pr
oj

ec
t 

N
o:

PMF Critical Duration Storm - Existing Scenario
ARR Flood Hazard Categories

FL10

Map Title / Figure:

School Infrastructure NSW

Date

Client

EP
SG

:
M

S0
1-

R
02

P2
10

81
69

M
ap

 S
et

:
28

35
5

10/12/2021

Map

ProjectJindabyne Central School

207 Barry Way, Jindabyne, NSW Site

©
 M

ar
te

ns
 &

 A
ss

oc
ia

te
s 

Pt
y 

Lt
d 

| 
E 

m
ai

l@
m

ar
te

ns
.c

om
.a

u 
| 

W
EB

 w
w

w
.m

ar
te

ns
.c

om
.a

u

Notes: 
- Proposed development layout from DJRD Architects (June 2021).
- Flood results are considered valid for the subject site only and any offsite flooding may not be accurate.
- Aerial from Nearmaps (2017).
- Cadastre from NSW Spatial Services (2021) 'Clip & Ship' SIX Maps website.
- Flood hazard categories based on Australian Rainfall and Runoff (2019) "A Guide to Flood Estimation" combined flood hazard categories.
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