
 

Level 6  Suite 601  8 West Street  North Sydney  NSW  2060 

Principal: S A Button BE(Hons) MEngSc 

p: 02 9929 4466  email: lacewater@bigpond.com.au 

Lyall & Associates Consulting Water Engineers ABN 93 257 653 251 trading as Lyall & Associates 

 

Department of Education 

GPO BOX 33 

SYDNEY   NSW   2001        Job No. FS638 

Attn: Ms Natalie Harris 

23 May 2025 

Re: Albury Thurgoona Public School – Flood Impact and Risk Assessment 

Dear Madam 

As requested, we have prepared a flood impact and risk assessment (FIRA) for the new public 

school that School Infrastructure is proposing to build at Thurgoona east of Albury. 

1. Project Description 

This FIRA has been prepared by Lyall & Associates on behalf of the Department of Education (DoE) 

(the Proponent) to assess the potential environmental impacts that could arise from the new school 

and preschool at 356 Kerr Road, Wirlinga; Part Lot 27 DP 1243505 ( the site). 

This report has been prepared to define the nature of flooding in the vicinity of the site and to assess 

both the flood related impact and risk associated with its construction and operation. 

This report accompanies a Review of Environmental Factors (REF) that seeks approval for the 

construction and operation of a new primary school and preschool at the site, which involves the  

following works: 

• Construction of a new school building, including learning hubs and an administration and 

library building. 

• Construction of a multi-purpose hall. 

• Construction and operation of a preschool. 

• Construction of car parking, waste storage and loading area. 

• Associated site landscaping and open space improvements. 

• New road and public domain works. 

• Associated off-site infrastructure works to support the school, including (but not limited) 

services, driveways and pedestrian crossings. 

 

For a detailed project description, refer to the REF prepared by EPM Projects.  

Based on the identification of potential impacts and an assessment of the nature and extent of the  

impacts of the proposed activity, it is determined that all potential impacts can be appropriately  

mitigated to ensure that there is minimal impact on the locality, community and/or the environment.  
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The key flood mitigation measures that have been incorporated in the project comprise the 

following: 

a) the raising of natural surface levels so as to prevent the inundation of the school site (with 

the exception of the proposed stormwater detention basin and batter of the proposed playing 

field) by floodwater during all events up to the Probable Maximum Flood (PMF); 

b) the provision of a suitably sized transverse drainage structure beneath the proposed access 

road in combination with a suitably sized interception channel along its southern (upslope) 

side so as to prevent its inundation for all storms up to 1% Annual Exceedance Probability 

(AEP); and 

c) the limiting of the height of the proposed access road so as to as far as practical limit the 

impact that it would have on flooding conditions in existing residential development during 

a PMF event. 

 

Note that the flood mitigation measures that have been incorporated in the project have been 

configured based on flood behaviour that would be experienced under near-term climatic 

conditions.1  

 

2. Site Description 

 

The site is located on 356 Kerr Road, Wirlinga (part Lot 27 DP 1243505). The site is located within 

the Albury City Local Government Area and is zoned R1 General Residential ( the R1 zone) under 

the Albury Local Environmental Plan 2010 (the LEP). 

 

Figure 1 is a site plan showing the location of the proposed school within its regional context , while 

Figure 2 over the page is an aerial photograph of the site and its immediate surrounds. 

 

Figure 1: Location of the proposed Albury Thurgoona New Primary School and New Public Preschool (Source: Planning 

Spatial Viewer) 

 

 
1 Near-term climatic conditions are defined as rainfall intensities that would be experienced in the year 2030 

under a Shared Socioeconomic Pathway (SSP) 2-4.5 projection (refer Section B1 in Annexure B of this letter 
for further details). 

NEW 
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Figure 2: Aerial photograph of the site showing the location of the new school, preschool and access road (Source: 

Nearmap 19 November 2024) 

The boundary of the REF works is shown in Figure 3 and comprises the following two (2) 

components: 

• School site: This is the location of the future primary school and public preschool. The 

school site has a total area of 30,324 m2 with a frontage to the future road of 181.65 metres. 

The school site doesn’t contain any existing buildings or structures and has been cleared 

of existing vegetation and trees. 

• Future road reserve: This is the location of the future road that provides vehicle access to 

the school site from Kerr Road. The future road reserve has a total area of 6,966  m2. 

 

In addition, there are works located outside of the REF works boundary. 

 

3. Other Key Features in the Vicinity of the Site 

 

While the school site is located on rising ground that lies to the east of Kerr Road, the future road 

reserve crosses an existing natural depression and channel that both run in a north -south direction 

between Kerr Road and the school site.   

 

As shown on Figure 4, the site is located in the middle reaches of the Woolshed Creek catchment, 

it being a major tributary of Eight Mile Creek.  While land use in the upper reaches of the Woolshed 

Creek catchment typically comprises rural farmland, both large and small -lot residential type 

development is located in its middle and lower reaches. 

 

Figure 5 shows that the site lies to the north of a recently constructed residential subdivision 

development (denoted the “Springview Estate” by the developer).  While provision has been 

incorporated in Springview Estate for the temporary detention of stormwater runoff, flow discharging 

from the series of ponds that are located in its north-west corner (denoted herein as the 

“Springview Estate stormwater detention basins”) contributes to flow in the aforementioned 

natural depression and incised drainage line.  Annexure A of this letter contains a copy of four 

design drawings showing details of the Springview Estate stormwater detention basins. 

 

PARENT LOT 

BOUNDARY SITE 
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Figure 3: Extent of proposed works at Albury Thurgoona New Primary School and New Public Preschool (Source: 

Bennett & Trimble) 

 

An existing 525 mm diameter pipe is shown to control flow discharging from the Springview Estate 

stormwater detention basins, while a defined spillway that is about 3 m in width and has an elevation 

of about RL 193.5 m AHD is located a short distance to its west.   

 

While the design drawings show that the crest elevation of the Springview Estate stormwater 

detention basins should have been set at an elevation of RL 193.75 m AHD, the LiDAR survey data 

that were provided by Albury City Council show that a low point is present in the earthen 

embankment in its north-west corner, the elevation of which approximate that of the designated 

spillway. 

 

The aforementioned 525 mm diameter pipe extends north from the Springview Estate a distance of 

about 32 m, where its outlet is located within the future road reserve.  Flow discharging from the 

525 mm diameter pipe is conveyed by an existing channel which runs in a northerly direction over 

a distance of about 250 m to the location of an existing farm dam that is located on the eastern side 

of Kerr Road. 

 

Flow discharging from the existing farm dam is conveyed across Kerr Road via an existing 750 mm 

diameter pipe that discharges to engineered channel that runs in a westerly direction along the 

southern side of Hopwood Road.  The engineered channel continues to run in a westerly direction 

through large-lot residential development where it discharges to the main arm of Woolshed Creek.  

 

4. Definition of Flood Behaviour under Present Day Catchment Conditions 

 

As no formal flood study has been undertaken by Albury City Council for the Woolshed Creek 

catchment, a new set of hydrologic (DRAINS) and hydraulic (TUFLOW) models were developed as 

part of the present assessment (collectively referred to herein as the “f lood models”).   
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Figure 6 shows the layout of the sub-catchments which comprise the hydrologic (DRAINS) model 

that was developed as part of the present assessment (denoted herein as the ‘Woolshed Creek 

DRAINS Model”), as well as the rainfall-runoff modelling approach that was applied to each, while 

Figure 7 shows the layout of the two-dimensional (in plan) hydraulic (TUFLOW) model that was 

developed as part of the present assessment (denoted herein as the ‘Woolshed Creek TUFLOW 

Model”).  Annexure B of this letter provides background to the development of the flood models.  

 

The flood models were used to define the nature of flooding in the vicinity of the site under present 

day catchment and near-term climatic conditions for design storms with AEPs of 1%, 0.5% and 

0.2%, as well as the PMF.  

 

5. Description of Flood Behaviour under Present Day Catchment Conditions 

 

Figure 8 (2 sheets) shows the indicative extent and depth of inundation, while Figure 9 (2 sheets) 

shows the flood hazard vulnerability classification of flow in the Woolshed Creek catchment, 

including in the immediate vicinity of the school site and future road reserve under present day (i.e. 

pre-public school) catchment conditions for a 1% AEP flood event.  Similar information is shown on 

Figures 10 to 15 (2 sheets each) for floods with AEPs of 0.5% and 0.2%, as well as the PMF. 

 

The key features of flood behaviour in the vicinity of the school site and future road reserve under 

present day (i.e. pre-public school) catchment conditions are as follows: 

i. While the design drawings contained in Annexure A show that the Springview Estate 

stormwater detention basins were designed to contain flows generated by storms up to 1% 

AEP in intensity, with only minor overtopping of the designated spillway, the present 

assessment found that flow surcharges not only the designated spillway, but also the crest 

of the earthen embankment that runs along their northern side during a 1% AEP storm 

event.  Table 1 sets out the peak flow (piped and overland) discharging from the Springview 

Estate along its northern boundary for storms with AEPs of 1%, 0.5% and 0.2%, as well as 

the PMF under present day (i.e. pre-public school) conditions. 

 
TABLE 1 

PEAK FLOW DISCHARGING FROM SPRINGVIEW ESTATE 

(m3/s) 
 

Design Storm Event Peak Flow 

1% AEP 3.7 

0.5% AEP 4.3 

0.2% AEP 5.2 

PMF 85 

 

ii. Flow discharging from the Springview Estate extends over a width of about 120 m for storms 

up to about 0.2% AEP in intensity where it discharges through the future road reserve, 

increasing to about 140 m during a PMF event. 

iii. Flow discharging from the Springview Estate also extends a short distance into the school 

site in its south-west corner during storms up to 0.2% AEP in intensity, with the width of the 

encroaching flow increasing to about 30 m during a PMF event. 

iv. Depths of inundation in the future road reserve generally don’t exceed 0.1 m during storms 

up to 0.2% AEP in intensity, with the exception of the existing channel where the depth of 

flow reaches a maximum of about 0.6 m. 
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v. During a PMF event, the depth of inundation in the future road reserve generally doesn’t 

exceed 0.5 m, with the exception of the existing channel where the depth of flow reaches a 

maximum of about 1.2 m. 

vi. It is noted that flooding conditions in the vicinity of the school site and future road reserve 

during a PMF event are exacerbated by floodwater which breaks out of the Unnamed 

Tributary of Woolshed Creek along its western bank and flows through Springview Estate. 

vii. With the exception of the deeper flow that is present in the existing channel the flood hazard 

vulnerability classification of the flow which discharges through the future road reserve and 

encroaches on the school site in its south-west corner does not exceed a value of H1 for all 

storms up to 0.2% AEP in intensity. 

viii. During a PMF event, the flood hazard vulnerability classification of the flow which 

discharges through the future road reserve and encroaches on the school site in its south -

west corner is a maximum of H4, with H5 type conditions shown to be present in the 

immediate vicinity of the existing channel. 

 

6. Definition of Flood Behaviour under Post-Public School Conditions 

 

The structure of the TUFLOW model representing present day conditions was modified to include 

the proposed finished levels on the school site and the future road reserve, details of which were 

provided by WSP in an email dated 3 April 2025.  Annexure C of this letter contains an architectural 

plan showing the key features of the proposed school, while Figure 16 shows the depth of cut and 

fill that is proposed on the school site and future road reserve. 

 

A new transverse drainage structure comprising 2 off 3.6 m wide by 0.6 m high reinforced concrete 

box culverts were incorporated in the TUFLOW model where the new road will cross the existing 

channel (denoted herein as the “new transverse drainage structure”), noting that it was necessary 

to shorten the existing 525 mm diameter pipe which drains the Springview Estate stormwater 

detention basins where it extends into the future road reserve.  A 5 m wide channel was also 

incorporated in the TUFLOW model along the southern side of the future road reserve which 

extended between Kerr Road and the inlet of the new transverse drainage structure, noting that this 

was not included in the 3D model that was provided by WSP (denoted herein as the “new 5 m wide 

interception channel”).2  

 

7. Description of Flood Behaviour under Post-Public School Conditions 

 

Figure 17 (2 sheets) shows the indicative extent and depth of inundation, while Figure 18 (2 sheets) 

shows the flood hazard vulnerability classification of flow in the Woolshed Creek catchment, 

including in the immediate vicinity of the school site and future road reserve under post -public 

school conditions for a 1% AEP flood event.  Figure 19 (2 sheets) shows the impact that the 

proposed school would have on flood behaviour for the 1% AEP flood event.  Similar information is 

shown on Figures 20 to 28 (2 sheets each) for floods with AEPs of 0.5% and 0.2%, as well as the 

PMF. 

 

The key features of flood behaviour in the vicinity of the school site and future road reserve under 

post-public school conditions are as follows: 

i. Flows discharging from the Springview Easte stormwater detention basins would be 

conveyed across the future road reserve via the new transverse drainage structure for all 

storms up to 1% AEP in intensity. 

 
2 Note that the exact dimensions of the interception channel will need to be confirmed during the detailed 

design of the access road. 
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ii. While the works associated with the proposed school would result in an increase in peak 

1% AEP flood levels external to the school site and future road reserve, the impacts are 

confined to land which is presently undeveloped. 

iii. While overtopping of the new access road would occur for storms that are more intense 

than 1% AEP, they would not exceed H1 type hazard vulnerability conditions for storms up 

to 0.2% AEP intensity. 

iv. While the extent to which peak flood levels would be increased as a result of the proposed 

school for storms up to 0.2% AEP in intensity, the affected area would also be confined to 

land that is presently undeveloped. 

v. Floodwater would inundate the access road to a maximum depth of about 0.6 m during a 

PMF event, with H4 type flood hazard vulnerability conditions experienced along most of its 

length where it extends between the school site and Kerr Road. 

vi. While floodwater would inundate the school site during a PMF event, the affected areas 

would be limited to the proposed detention basin and the batter of the proposed playing 

field. 

vii. While peak flood levels would be increased in two existing residential allotments that are 

located in the Springview Estate during a PMF event, the impacts would be confined to a 

relatively small area along their northern boundary where there are no structures.  

viii. Further to the above, while peak PMF levels would be increased in three existing large -lot 

residential allotments that are located on the western side of Kerr Road, the resulting 

increase of less than 50 mm would not measurably alter the flood risk in these properties, 

noting that the flood hazard vulnerability classification internal to the three allotments does 

not generally exceed a value of H2.  It is also noted that the flood related impacts associated 

with the proposed school would not alter the nature of flooding on the local road network 

that services the three allotments. 

ix. Using the 0.5% and 0.2% AEP storm events as being analogous to a potential 10% and 

30% increase in 1% AEP rainfall intensities associated with future climate change, 

respectively, the results of the TUFLOW modelling show that the proposed access road 

could potentially be inundated by floodwater during storms more frequent than 1% AEP, 

albeit it to relatively shallow depths which are not considered to be dangerous to children 

and the elderly. 

 

8. Concluding Remarks 

 

Based on the findings of the FIRA, it can be concluded that the school site would generally remain 

flood free for all events up to the PMF, with only the proposed stormwater detention basin and batter 

of the proposed playing field impacted by floodwater during a flood of this magnitude.  Furthermore, 

the access road to the proposed school would remain flood free during storms up to 1% AEP in 

intensity, with only minor overtopping shown to occur during storms up to 0.2% AEP intensit y. 

 

While a Flood Emergency Response Plan (FERP) would need to be prepared for the proposed 

school, it is envisaged that a shelter-in-place type approach would need to be adopted during storms 

that result in the inundation of the access road, noting that during such storm events, the local public 

road network would also likely be impacted by floodwater, thereby rendering them similarly 

unserviceable. 

 

As the local public road network is likely to be subject to flooding during storms more intense than 

1% AEP, the provision of a larger transverse drainage structure under the proposed access road 

which is aimed at rendering it flood free under potential future climate change conditions is not 

justified. 
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We trust that the findings of the FIRA will assist DoE in finalising the documentation for the proposed 

public school.  However, please do not hesitate to contact the undersigned should you have any 

queries or wish to discuss any aspect of this report. 

 

Yours faithfully 

Lyall & Associates Consulting Water Engineers 

 
Scott Button 

Principal
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ANNEXURE A 

 

PLANS SHOWING KEY FEATURES OF SPRINGVIEW ESTATE 

STORMWATER DETENTION BASINS 
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ANNEXURE B 

 

BACKGROUND TO DEVELOPMENT OF FLOOD MODELS 
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B1 Hydrologic Model Development 
 

Both the IL-CL and RAFTS rainfall-runoff modelling approaches which are built into the DRAINS 

software were used to generate discharge hydrographs from the urban and rural portions of the 

catchment, respectively, as this combined approach was considered to provide a more accurate 

representation of the rainfall runoff process.  The hydrologic response of generally sloping land that 

lies to the east of the site where the existing drainage system is ill -defined was simulated using the 

rainfall-on-grid approach which is built into the TUFLOW software. 

 

Sub-catchment slopes used for input to the Woolshed Creek DRAINS Model were derived using the 

vectored average slope approach for sub-catchments characterised as rural (which are modelled 

using the RAFTS approach) and the average sub-catchment slope approach for sub-catchments 

characterised as urbanised (which are modelled using the IL-CL approach).  Digital Elevation 

Models derived from the available LiDAR survey data were used as the basis for computing the 

slope. 

 

The percentage of impervious area within each sub-catchment was based on a visual inspection of 

the aerial photography and experience in determining appropriate values for different land-use 

types. 

 

The procedures used to obtain temporally and spatially accurate and consistent Intensity -

Frequency-Duration (IFD) design rainfall curves for the assessment of flood behaviour in the 

Woolshed Creek catchment are presented in the lates edition of Australian Rainfall and Runoff 

(Geoscience Australia, 2019) (ARR 2019 Rev 4.2). 

 

Design storms for frequencies of 1%, 0.5% and 0.2% Annual Exceedance Probability (AEP) were 

derived for storm durations ranging between 30 minutes and 6 hours.  The IFD dataset were initially 

downloaded from the Bureau of Meteorology’s (BoM’s) 2016 Rainfall IFD Data System and then 

adjusted to incorporate the multiplication factors that are applicable to the Year 2030 Shared 

Socioeconomic Pathway (SSP) 2-4.5, values of which were taken from the ARR Data Hub.  These 

rainfall intensities are considered to represent “near-term” climatic conditions in the Woolshed 

Creek catchment. 

 

Estimates of Probable Maximum Precipitation (PMP) were made using the Generalised Short 

Duration Method (GSDM) as described in BoM’s publication entitled The Estimation of Probable 

Maximum Precipitation in Australia: Generalised Short-Duration Method (BoM, 2003).  This method 

is appropriate for estimating extreme rainfall depths for catchments up to 1000 km 2 in area and 

storm durations up to 3 hours.  Again the design PMP rainfall intensities were adjusted to 

incorporate the aforementioned SSP2-4.5 multiplication factors. 

 

ARR 2019 Rev 4.2 prescribes the analysis of an ensemble of 10 temporal patterns per storm 

duration for various zones in Australia.  These patterns are used in the conversion of a design 

rainfall depth with a specific AEP into a design flood of the same frequency.  The patt erns may be 

used for AEPs down to 0.2 per cent where the design rainfall data is extrapolated for storm events 

with an AEP less than 1 per cent.  The temporal pattern ensembles that are applicable to Rare 

(rarer than 3.2% AEP) storm events were obtained from the ARR Data Hub3, while those for the 

very rare events were taken from BoM, 2003 and Jordan et. al., 2005. 

 

The initial and continuing loss values that were applied in flood hydrograph estimation for storms 

up to 0.2% AEP in intensity were derived using the NSW jurisdictional specific procedures set out 

in the ARR Data Hub.  For example, while the raw Probability Neutral Burst Initial Loss (PNBIL) 

 
3  It is noted that the temporal pattern data set for the Murray-Darling Basin region is suitable for use in the 
study area. 
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values obtained from the ARR Data Hub were reviewed and adjusted to remove inconsistencies in 

values with varying storm probability and duration and used as input to the Woolshed Creek 

DRAINS Model, the raw (or unadjusted) continuing loss value of 4.5 mm/hr was multiplied by a 

factor of 0.4 (i.e. 1.8 mm/.hr).  Values of 0 mm for initial loss and 1.8 mm/hr for continuing loss were 

adopted for generating design discharge hydrographs relating to the PMF. 

The Woolshed Creek DRAINS Model was used to generate design discharge hydrographs for 

design storms with AEPs of 1%, 0.5% and 0.2%, as well as the PMP.  These were then used as 

input to the hydraulic (TUFLOW) model (refer below for further details). 

B2 Hydraulic Model Development 

An important consideration of two-dimensional modelling is how best to represent the roads, fences, 

buildings and other features which influence the passage of flow over the natural surface. Two -

dimensional modelling is very computationally intensive, and it is not practicable to use a mesh of 

very fine elements without excessive times to complete the simulation, particularly for long duration 

flood events.  The requirement for a reasonable simulation time influences the way in which these 

features are represented in the model. 

A grid spacing of 2 m was found to provide an appropriate balance between the need to define 

features on the floodplain versus model run times and was adopted for the assessment.  Ground 

surface elevations for model grid points were initially assigned using LiDAR survey data that was 

captured in September 2024 on behalf of Albury City Council and supplemented by LiDAR survey 

data captured in November 2020 that was obtained from Geoscience Australia’s online database in 

the headwaters of the catchment. 

Ridge and gully lines were added to the Woolshed Creek TUFLOW Model where the grid spacing 

was considered to be too coarse to accurately represent important topographic features which 

influence the passage of overland flow.  The elevations for these ridge and gully lines were 

determined from inspection of the LiDAR survey data.  

Gully lines were also used to represent the major creeks and watercourses in the study area.  The 

use of gully lines ensured that positive drainage was achieved along the full length of these 

watercourses and thus avoided creation of artificial ponding areas as artefacts of the ‘bumpy’ nature 

of the underlying LiDAR survey data. 

The local farm dams were assumed full at the start of the model simulation (i.e. at the onset of flood 

producing rain). 

The footprints of individual buildings located in the two-dimensional model domain were digitised 

and assigned a high hydraulic roughness value relative to the more hydraulically efficient roads and 

flow paths through allotments.  This accounted for their blocking effect on flow while maintaining a 

correct estimate of floodplain storage in the model. 

The existing pit and pipe stormwater drainage system which is present in the Woolshed Creek 

catchment was represented as a series of one-dimensional elements, details of which were based 

on information contained in Albury City Council’s GIS-based stormwater asset database and 

detailed ground survey data where available, as well as those shown on a series of drainage plans 

that related to recent subdivision type development. 

The main physical parameter for TUFLOW is the hydraulic roughness.  Hydraulic roughness is 

required for each of the various types of surfaces comprising the overland flow paths, as well as 

inbank areas of the creeks.  In addition to the energy lost by bed friction, obstructions to flow also 

dissipate energy by forcing water to change direction and velocity and by forming eddies.  Hydraulic 

modelling traditionally represents all of these effects via the surface roughness parameter known 

as “Manning’s n”.  Flow in the piped system also requires an estimate of hydraulic roughness.  
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Table B.1 sets out the best estimate hydraulic roughness values which were incorporated in the 

Woolshed Creek TUFLOW Model. 

 

TABLE B.1 

BEST ESTIMATE HYDRAULIC ROUGHNESS VALUES 
 

Surface Treatment 
Manning’s n 

Value 

Concrete piped elements  0.015 

Asphalt or concrete road surface 0.02 

Overbank area, including grass and lawns 0.045 

Vegetated areas 0.08 

Allotments (between buildings) 0.10 

Buildings 10 

 
The locations where sub-catchment inflow hydrographs were applied to the Woolshed Creek 

TUFLOW Model are shown on Figure 7.  These comprise both point-source inflows at selected 

locations around the perimeter of the two-dimensional model domain and as distributed inflows via 

“Rain Boundaries”. 

 

The Rain Boundaries act to “inject” flow into the Woolshed Creek TUFLOW Model, firstly at a point 

which has the lowest elevation, and then progressively over the extent of the Rain Boundary as the 

grid in the two-dimensional model domain becomes wet as a result of overland flow.  The Rain 

Boundaries have been digitised at the outlet of the catchment in order to reduce the “double-routing” 

of runoff from the sub-catchment.  

 

The direct-rainfall-on-grid approach involves the application of rainfall excess to the two-

dimensional model domain, with the routing of the rainfall excess (runoff) simulated across each 

grid cell within the area shown on Figure 7. 

 

The downstream boundary of the model comprises a TUFLOW-derived normal depth relationship 

which is located on the main arm of Eight Mile Creek immediately downstream of its confluence 

with the main arm of Woolshed Creek.  The downstream boundary has been located a sufficient 

distance downstream of the study area so as to not impact flood behaviour in the vicinity of the site.  
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