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Introduction 
 
SOWDES has been commissioned by the proponents of a metal recycling facility development to 

be established on a parcel of land identified as 88 Murrays Flat Road, Towrang to undertake a 

Local Flood and Overland Flow Study and to assess the proposed development against the 

relevant risks associated with the results of the study which are focused on the 1% AEP rain 

events. 

 

Preparation of the Local Flood and Overland Flow Study addresses the following specific 

information requirements: 

· NSW Department of Planning and Environment – Planning Secretaries Environmental 

Assessment Requirements (SEARS: 1819); second item listed under the category of 

‘hazard and risk’, and the third item under the category of ‘soil and water’. 

· Goulburn Mulwaree Council – Minutes of Pre-lodgement Meeting (Ref: FWA/0042/2122); 

Part 12 ‘Flood Planning’ – items 12.1 to 12.4. 

 

Chapter 3.8 ‘Flood Affected Lands’ of the Goulburn Mulwaree Council Development Control Plan 

provides for specific development controls for development occurring within land that is 

identified as flood prone or potentially flood prone. The development property is identified as 

being partially burdened by probable maximum flood (PMF) associated with riverine flooding of 

the Wollondilly River, and localised flooding from the overland flow path associated with surface 

water runoff from the south of the site and therefore a flood risk assessment is required. It is 

noted that the site is not located within the adopted ‘flood planning area’ associated with the 1% 

AEP rain event for riverine flooding, however it is affected by overland flows in event magnitudes 

greater than the 10% AEP. 

 

In 2022 the Goulburn Mulwaree Council adopted a new Floodplain Risk Management Study which 

introduced the extents of flood affectation in the probable maximum flood (PMF) and the use of 

Flood Planning Constraints Categories (FPCC) which relies on a risk matrix table to identify 

prohibited land uses, permissible land uses with controls, and unrestricted land uses in various 

categories of risk. Approximately 50% of the development site is located on the outer bounds of 

the probable maximum flood extents with the eastern half and a small portion in the southwest 

corner being outside of the mapped area. The extent of the probable maximum flood  that 

burdens the property is wholly within the flood planning constraints category of FPCC4 which is 

at the lower end of the risk categories with very few development controls.   
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The aims and objectives of the local flood and overland flow study report are: 

· To demonstrate the existing extent and depths of overland flow, the proposed extent and 

depths of overland flow in the post-development scenario and identify any adverse impact 

on downstream properties. 

· Prepare a detailed assessment and description of the catchment area which generates 

overland flow that drains to and through the development property – in particular where 

the access to and from the development property may be impacted 

· establishment of suitable hydrological and hydraulic models to provide a robust 

assessment of the potential for flooding within the development property  

· provide a detailed description of the data sources that form part of the background 

information within the models including terrain information and post-development 

regrading of the site.  

· Identification of areas within the property and surrounding catchment that may be 

impacted by the proposed development in the ‘design’ rain events by undertaking pre-

development and post-development comparison modelling. 

· Identification and classification of the hydraulic hazard and flood function areas associated 

with the developed site in the design flood events, and 

· Prepare a summary of the findings and the implications (if any) on and by the proposed 

development. 

· By undertaking the above specific objectives satisfy the information requirements of the 

relevant state agencies and local Council.  

 

The proposed development will result in slight reductions in the peak flow rate to adjoining 

properties across the range of modelled design rainfall events whist still maintaining the existing 

overland flow pathways. It is considered that the proposed development for the establishment of 

a metal recycling facility is consistent with the intent of the NSW Flood Prone Land Policy, the 

NSW Flood Risk Management Manual (2023), and the development controls within Chapter 3.8 

‘Flood Affected Lands’ 0f the Goulburn Mulwaree Council Development Control Plan.  
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1. DEVELOPMENT PROPOSAL 
# DESCRIPTION DETAIL 

1.1 Property details The development site is located on the northeastern outskirts of 
the city of Goulburn in an area that is not serviced by Council 
utilities or infrastructure and is identified as Lot 3 DP251779 –  
88 Murrays Flat Road, Towrang. NSW. 2580 

1.2 Land zoning The development property is zoned ‘E4 – General Industrial’ 
(Goulburn Local Environmental Plan 2009 – Land Zone Maps 
LZN_001G) and comprises approximately 32.26 hectares. 

1.3 Development The proposed development is for the establishment of a metal 
recycling facility that will process up to 30,000 tonnes of ferrous 
and non-ferrous metals per year.  

1.4  The overall recycling facility will occupy an area of 6.50 hectares 
along the western boundary of the property within grass 
paddocks and include an existing dwelling and curtilage. 

1.5  The recycling facility component will be contained within a 
defined precinct that will occupy an area of approximately 4.733 
hectares and include dedicated entrance and exit provisions with 
inter-connecting roadways; sorting bays to separate the 
different types of incoming metals; a de-pollution shed to 
manage dismantling of vehicles and similar end-of-life 
machinery; pre-shredding bays and storage areas; shredding, 
cutting, and hammermill processing facilities; post-shredding 
storage and sorting areas; and ancillary structures and facilities. 

1.6  Materials being processed at the recycling facility will be sourced 
predominantly from the larger metropolitan areas of Syndey, 
Canberra, and the south coast, and regional areas such as the 
southern highlands and Goulburn. 

1.7  Processed materials will be stored in separate stockpiles of ‘like’ 
metals for transport offsite to other facilities and businesses for 
further processing, recycling, and re-purposing. 

1.8  Once operational the facility will employ 10 full-time persons 
with the potential for an additional 15 persons on a transient and 
intermittent basis associated with inward and outward truck 
movements, service contractors, and occasional visitors. 

1.9  The business trading hours will be Monday to Friday 7:00am to 
6:pm, Saturday 7:00am to 4:30pm, and after hours and Sundays 
will be used to undertake machinery and vehicle maintenance.  

1.10  The existing dwelling will be converted into an administration 
building with combined staff amenities, and between the 
southern aspect of the building and the recycling precinct a staff 
and visitor parking area will be established. 
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1.11  Approximately half of the development site is burdened by the 
extents of the probable maximum flood associated with flooding 
of the Wollondilly River which lies approximately 800 metres to 
the north, the eastern half and a portion of land in the southwest 
corner of the holding are located outside of this mapped area. 

1.12  The corresponding portion of the site within the mapped 
probable maximum flood is also captured in the Council’s 
recently adopted Flood Precinct Constraints Category mapping 
with the entire area of affectation being within the ‘FPCC4’ 
constraints category, however it is noted that the site does not 
fall within the mapped flood planning area presently adopted by 
the Council which equals the 1% AEP level plus a freeboard of 
800mm. 

1.13  In addition to the impacts associated with riverine flooding the 
site and surrounding area is also affected by overland flows that 
are generated in the adjoining rural lands and a portion of the 
Hume Highway traffic corridor to the south of the holding. 

1.14  The focus of the report will be on the overland flows that run 
through the property associated with the 10%, 5%, and 1% AEP 
rain events that burden the site as these are the most likely 
events to have an adverse impact on the proposed development, 
and assessing these impacts on downstream flows in the post-
development scenario. 
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Figure 1. Recent aerial image showing the proposed metal recycling development precinct to be located along the 
western boundary of the property inside the area bounded by the light blue coloured line – an area of approximately 
6.50 hectares.   
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2. EXISTING SITE CONDITIONS 
# DESCRIPTION DETAIL 

2.1 Land area  The development property comprises approximately 32.26 
hectares and is irregular in shape being somewhat rectangular 
except that from a point approximately midway along the 
southern boundary there is a kick in the boundary alignment to 
the southwest that makes the western boundary significantly 
longer than the eastern boundary. 

2.2 Access The development site is accessed from the Murrays Flat Road 
which lies adjacent to the western boundary with three separate 
entrances off the roadway into the site. 

2.3  The first entrance is located in the southwestern corner and is 
clearly identified with an access gate however to date it is not 
used regularly. 

2.4  The second entrance is located approximately 390 metres 
further north along Murrays Flat Road from the southwestern 
corner and it is the main entrance to the property with a gravel 
carriageway that leads up to an existing dwelling and curtilage. 

2.5  The third entrance is located near to the northwest corner of the 
property, approximately 80 metres north of the main entrance, 
and it is just aligned with a 20-metre-wide Right of Carriageway 
within the property that runs parallel to the northern boundary 
and is assumed to benefit the adjoining land holding to the 
immediate east of the site. 

2.6  The existing internal access carriageway is formed as a loop 
commencing from the main entrance and sweeping along the 
front aspect of the dwelling and then heading to the northwest 
around an existing row of trees to exit at the gateway associated 
with the Right of Carriageway. 

2.7 Slope / topography The development property is divided into two distinct 
topographical regimes with the majority of the site to east of the 
nominated development precinct having a general fall from the 
southeast to the northwest at an average grade of 3.3% (~2°) 
with subtle changes in surface micro-relief around several 
drainage depressions and farm dams. 

2.8  The western quarter of the site where the proposed 
development will be located has a general fall from the 
southwest to the north-northeast at similar grades and 
variations 

2.9  The two topographical regimes converge at a defined drainage 
depression that runs through the site in a south to north 
alignment. 
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2.10 Site stormwater 
drainage 

The development site is burdened by several defined drainage 
depressions and farm dams, some of which have been purposely 
designed and constructed in what appears to be soil and water 
protection measures. 

2.11  The most significant of the drainage systems is the main 
corridor that essentially runs parallel to the Murrays Flat Road 
traffic corridor in a south to north alignment through the site 
and is approximately 200 metres to the east of the western 
boundary. 

2.12  This system is highlighted by a moderately sized dam in the 
northern third of its alignment through the property and 
receives most of the incoming flows from a catchment that 
begins on the southern side of the Hume Highway traffic 
corridor and includes the adjoining property to the immediate 
south.  

2.13  A second drainage corridor traverses the eastern portion of the 
property in a southeast to northwest pattern and includes a 
series of small dams that cascade from one to the other over a 
short distance. 

2.14  The outlet from the dam in the main drainage corridor and the 
last dam in the secondary drainage system both discharge into a 
small dam just to the south of the Right of Carriageway along 
the northern boundary with the combined outflows eventually 
draining into the Wollondilly River approximately 800 metres to 
the north of the property. 

2.15  There are a few other smaller dams within the property, some of 
which in the eastern portion have diversion berms running 
parallel to the contours of the terrain to direct upslope flows into 
them, and others in and around the nominated development 
precinct which would have been used for stock drinking water in 
separated fenced paddocks are relatively small and have a 
limited contributing catchment area. 

2.16  Rainwater runoff from the roof of an existing dwelling is 
collected in an 80,000-litre metal water tank that is located to 
the north of the dwelling. 

2.17 Vegetation The vegetation formations throughout the property are 
dominated by open paddocks that have historically had 
improved pastures and grasslands for livestock to graze.  

2.18  Historically there may have also been silage production with 
pictorial evidence of regular slashing. 
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2.19  The dam within the main drainage corridor has a small stand of 
trees along the western banks whilst the dam near to the 
northern boundary has scattered trees and shrubs along the 
incoming and outgoing drainage channels, and around the top 
of the banks on most aspects.   

2.20  Within the western portion of the site where the proposed metal 
recycling facility will be established the vegetation formations 
are essentially the same as the paddocks to the east - being 
dominated by open grasslands, however there is a short row of 
radiata pine trees just to the south of the main entrance to the 
holding which provides an element of screening from the 
prevailing winds and privacy for the existing dwelling from the 
road corridor. 

2.21  On the northern aspect of the main entrance there is a 
continuation of the trees along the western boundary that 
extends for approximately 50 metres and then turns at 90° to 
run east – west which also provides shielding from the prevailing 
winds and screening of vehicle traffic for the existing dwelling. 

2.22 Constraints / other 
matters 

The drainage corridors that traverse the site are subject to 
overland flows and potential flood affects in large to rare rain 
events, and the site is mapped as being affected by the extents 
of the probable maximum flood associated with the flooding of 
the Wollondilly River which lies approximately 800 metres to the 
north. 

2.23  The proposed metal recycling precinct will be located in the 
southwest corner of the holding which essentially represents the 
highest elevations of the site and an area that is largely 
unaffected by large rain events and overland flows apart from 
some minor surface water ponding within the post-development 
processing areas that is somewhat deliberate to help prevent 
the first flush of rainwater leaving the precinct without any form 
of detention or treatment. 

2.24  The location and associated operations of the recycling facility 
does not involve crossing or access across any of the drainage 
corridors that traverse through the site. 
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3. OVERLAND FLOW AND CATCHMENT DETAILS 
# DESCRIPTION DETAIL 

3.1 Flood liable lands A study of riverine flooding within the Goulburn city area (2022) 
identified that in the probable maximum flood (PMF) the extent 
of flooding from the Wollondilly River located to the north of the 
site would over-top the banks and inundate approximately 50% 
of the property with excluded portions being in the eastern half 
and the southwest corners. 

3.2  Details of the probable maximum flood affectation on the 
property and the impacts for the proposed metal recycling 
facility development are discussed in Section 5 of this 
assessment. 

3.3  Whilst approximately half of the development property is 
located within the extents of the PMF it sits well outside and 
above the adopted flood planning level for riverine flooding 
which is equivalent to the 1% AEP level plus a freeboard of 800m 
– the nearest extent of the adopted flood planning area occurs 
50 metres to the north of the site. 

3.4  There are however sources of overland flow that are generated 
from the vacant rural lands and the Hume Highway traffic 
corridor to the south of the development property that flow in a 
south to north alignment through the western portion of the 
development site that need to be considered. 

3.5  For overland flows not directly associated with riverine flooding 
the Council’s Development Control Plan requires that all 
buildings (habitable or otherwise) have a finished floor level that 
is above the 1% AEP water levels plus a freeboard of 500mm – 
where practical and appropriate. 

3.6 Catchment details The catchment area which generates rainwater and surface 
water runoff that directly affects the southern boundaries of the 
development property originate from the southern aspect and 
comprises an area of approximately 80 hectares.  

3.7  The catchment is made up of predominantly grassed rural lands 
with the exception of a small area of bitumen roadway 
associated with the Hume Highway traffic corridor, and the 
average slope across the length of the catchment measured 
from the northern side of the Hume Highway is 3.4% (14.25 
metres of rise over a distance of 420 metres). 

3.8  The catchment area is not benefited by any form of stormwater 
drainage infrastructure apart from a few piped culverts under 
the north and south bound lanes of Hume Highway to help 
manage upslope surface water across the corridor. 
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3.9  The rural lands between the highway corridor and the southern 
boundary of the development site are generally unimproved 
grasslands with a few existing natural drainage depression and 
scattered farm dams throughout. 

3.10  There is one particular drainage depression that is continuous 
through the adjoining lands to the south that provides a direct 
flow path from the highway runoff to the main drainage 
depression that runs through the western portion of the 
development property.  

3.11  The drainage corridor has a slightly meandering alignment with 
a moderate sized dam and several small but deeper pools that 
temporarily retain water, and there are many areas of eroded 
soils and scouring along the banks with numerous trees along 
the banks and within the main flow pathways . 

3.12  To the east of the aforementioned drainage system there are 
several smaller drainage corridors and depressions that are 
associated with the scattered dams in the adjoining lands, and 
the overflow from these systems gradually make their way to 
the southern boundary of the development site and then forms 
part of the inflows that are associated with the second drainage 
depression that runs through the eastern portion of the site.  

3.13  The homogonous nature of the rural lands that form the overall 
catchment create a reasonably consistent roughness condition 
that affects the flow of water over the surface, and as the 
catchment is predominantly set to open grassland vegetation 
with some drainage corridors that have exposed banks a uniform 
Mannings ‘N’ coefficient of 0.04 which is a median value for 
‘open pervious areas, minimal vegetation’ land use type has 
been adopted in accordance with Table 6.2.2 of AR&R (2019) 

3.14  The Mannings ‘N’ coefficient used in the pre-development flood 
models applies to the areas of the entire catchment as there is 
very little variation in other surface types and areas that 
influences the rate of water runoff and the general flow of water, 
however in the post-development flood models the areas 
proposed to be used as part of the metal recycling precinct have 
been attributed a different coefficient that reflects the change in 
surface type and potential rate of runoff.  

3.15  To determine the bounds of the contributing catchment, the 
downstream receiving areas, and the network of overland flow 
paths a large catchment model of approximately 215.56 
hectares has been identified and used in the various models to 
help clearly define the areas that do and do not drain toward and 
through the development site. 
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Figure 2. Aerial image of the development site (red) and the contributing catchment area to the south of 
approximately 80 hectares including portions of the Hume Highway traffic corridor which generates surface water 
runoff that burdens the site. The coloured shadings throughout the image represents different depths in the 1% AEP 
pre-development flood event – refer to Appendix A for further details. It is noted that the surface types within the 
upstream catchment are fairly uniform with predominantly grass covered rural lands.   
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4. OVERLAND FLOW MODELLING RESULTS  
# DESCRIPTION DETAIL 

4.1 Details of the flood 
modelling and 
parameterisation  

To assess the impacts of overland flows and surface water 
drainage on the proposed development both pre-development 
and post-development stormwater drainage and overland flow 
models have been undertaken of the existing site and 
surrounding catchment area using a combination of detailed 
contour survey of the entire development property and LiDAR 
mapping information for the greater catchment area beyond the 
property boundaries.  

4.2  To create a terrain profile for the stormwater drainage and 
overland flow assessment outside of the detailed property 
survey LiDAR information was obtained for the development 
area from the Geoscience Australia ‘Elevation and Depth 
Foundation Spatial Data’ website (ELVIS).  

4.3  The defined catchment area and development property is 
captured within two datasets (Goulburn201906-LID1-
AHD_7546152_55_0002_0002 and Goulburn201906-LID1-
AHD_7566154_55_0002_0002) which has a grid area of 2km x 
2km which was downloaded as 2 metre grid Digital Elevation 
Model metadata item. 

4.4  The primary objective of the modelling is to determine the 
existing overland flow patterns, water depths, and velocities 
that affect the development property and to conservatively 
estimate for the ‘design events’ – being the 10%, 5% and 1% AEP 
rain events where the main impacts from external sources are 
experienced.  

4.5  Results from the modelling exercise were also used to help 
define areas within the property that are not suitable for 
development and to determine the appropriate location for the 
placement of stormwater drainage infrastructure throughout 
the post-development site. 

4.6  Software used to undertake the modelling is the ‘InfoWorks ICM 
Ultimate’ which is licenced, distributed, and supported by 
Autodesk.   

4.7  ‘InfoWorks ICM Ultimate’ is a stormwater and flood modelling 
program incorporating 1D network and 2D scaled mesh 
operations to perform both above and below ground hydrology 
and hydraulic simulations. 

4.8  The digital elevation model was imported into the software to 
create a terrain profile which was paired with a georeferenced 
aerial image of the catchment area for ease of identification, 
correlation, and result analysis purposes. 
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4.9  It is noted that in the pre-development and post-development 
models all water depths less than 50mm have been turned off to 
help clear the image and to remove multiple areas of isolated 
and small ponding. 

4.10  In accordance with best practice engineering standards as 
prescribed by Engineers Australia the overland flow and flood 
assessment has adopted the Australian Rainfall & Runoff 2019 
(AR&R2019) modelling guidelines. 

4.11  Within the model a direct-rainfall methodology was employed 
which is deemed suitable to determine overland flow paths, 
depths, and velocity information for small catchment areas. 

4.12  Design parameterisation and rainfall data for the site was 
obtained directly through the Australian Rainfall & Runoff Data 
Hub and the Bureau of Meteorology portal and was focused on 
the 10%, 5%, and 1% AEP rain events as these are generally the 
critical rain events of interest for assessing local flood and 
overland flow impacts.  

4.13  As the characteristics of the upstream catchment area is 
comprised of varied but relatively uniform land uses and surface 
types associated with ‘open pervious areas, minimal vegetation 
(grass)’ a roughness coefficient (Manning’s ‘n’) of 0.04 has been 
adopted for all existing rural lands which is in accordance with 
Table 6.2.2 of the AR&R2019 guidelines. 

4.14  Within the Bureau of Meteorology rainfall data an initial rainfall 
loss of 16mm is adopted however as a conservative approach the 
model does not include an assumption of a continuing loss. 

4.15  Within each of the pre-development rain events which include 
an ensemble of 10 different temporal patterns the durations of 
25, 30, 45, and 60 minutes were modelled for the 10%, 5%AEP’s,  
and the durations of 25, 30, 45, 60, 90, and 120 minutes were 
modelled for the 10% AEP to determine the peak flow that 
crosses the section of the northern boundary of the property 
where the majority of outflows occur as this is the effective flow 
that could be affected by the proposed development with the 
potential for adverse impacts downstream. 

4.16  The duration and temporal pattern (TP) for each rainfall event 
that generated the greatest peak flow across the boundary (not 
the mean flow value) was adopted as the design rainfall event 
for the post-development modelling:  

· 10% AEP – 30 minute, TP10 
· 5% AEP – 45 minute, TP4 
· 1% AEP – 90 minute, TP6 
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Copies of the peak flow graphs for the pre-development models 
are included in Appendix B of this document. 

4.17  The modelled catchment area that drains into, through, and 
beyond the development site covers 215.56 hectares and it is 
broken down into approximately 1,100,000 meshing triangles 
that have an average area of 1.93m², and each ‘working’ face 
allows normal flow conditions from one mesh triangle to the 
next.  

4.18  The large modelling area validates the effective upstream 
catchment that directly burdens the development property 
(approximately 80 hectares) by identifying other drainage 
regimes that occur outside, around, and beyond the property, 
and which therefore can effectively be ignored. 

4.19  Within each of the modelling scenarios ‘break lines’ were created 
along the edges of the roadways, drainage swales, and other 
features to force meshing triangles for the different surface 
types, and to reflect changes in possible elevations. 

4.20 Pre-development 
model 

The pre-development model comprised a total catchment area 
of approximately 215.56 hectares which included adjoining 
upslope lands to the south to gauge the impact of all external 
sources of surface water runoff that potentially burden the site. 

4.21  From the modelling outcomes it is possible to determine that 
the ‘effective’ catchment area that directs overland flows into or 
adjacent to the site covers an area of approximately 80 hectares. 

4.22  The results for each of the modelled rain events indicate that the 
central and eastern portions of the  property are burdened by 
overland flows and mild flood affectation that are essentially 
contained within the banks of the existing drainage corridors 
and flow paths which are identified on the site by existing 
internal fence lines. 

4.23  The natural shape of the terrain within the western portion of 
the site rises above the surface levels associated with the main 
overland flow pathways which retains the deeper and wider 
waters in the design rain events to the central and eastern 
portions of the site and thereby essentially creates a flood-free 
zone where the proposed metal recycling facility can be 
established.  

4.24  There is a small amount of surface water runoff generated within 
the central western portion of the site in the design rain events 
that tends to pool on the southern side of the existing access 
carriageway into the site. 

4.25  The ponding of water is created by the finished level of the 
carriageway being slightly higher than the surrounding terrain 
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on the same side however the depths associated with this are 
less than 200mm in the 1% AEP event. 

4.26  In the northwest corner of the property there is a separate pool 
of surface water runoff ponding to depths of less than 100mmm 
in all of the design rain events but this does not have direct 
influence or impact on the proposed metal recycling facility 
precinct or development, and if need be, can be managed by a 
slight regrading of the surface to promote runoff from the site.  

4.27  Any surface water runoff that is generated or may enter the 
property from the western or southern aspects where the 
proposed metal recycling facility will be established is of little 
consequence as it generally less than 50mm in all design rain 
events noting that it does not appear in the model results. 

4.28 Peak flow details 
associated with the 
different AEP event  
pre-development 
models - refer to 
Appendix B – Figures 
B-01 to B-14. 

At the peak of the 10% AEP rain event the maximum flow of 
water across the northern boundary is 1.210m³/sec, the highest 
flow rate is 0.556m/s, and the maximum water depth is 332mm 

4.29 At the peak of the 5% AEP rain event the maximum flow of 
water across the northern boundary is 1.956m³/sec, the highest 
flow rate is 0.553m/s, and the maximum water depth is 329mm 

4.30 At the peak of the 1% AEP rain event the maximum flow of 
water across the northern boundary is 6.004m³/sec, the highest 
flow rate is 0.802m/s, and the maximum water depth is 473mm. 

4.31 Site design 
considerations based 
on pre-development 
model findings 

The pre-development models identified areas of the site that 
should not be developed in order to maintain the existing flow of 
water through the site, and also where development could be 
undertaken without any significant increase in flow patterns or 
direction in the post-development scenario. 

4.32  The pre-development models also provided important data on 
water depth and flow characteristics such that informed design 
of the site could be undertaken.   

4.33  From the 1% AEP model (being the larger of the rain events) the 
water depths and flow velocity were used to define the ‘flood 
function’ characteristics of the catchment with the ‘flood 
conveyance’, ‘flood storage’ and ‘flood fringe’ areas identified. 

4.34  Classification of the three separate flood function components is 
important in determining the likely impact of development in a 
design rain event with each of the separate flood function 
classifications responding differently to changes. 

4.35  ‘Flood conveyance’ is defined as those areas where a significant 
flow of water occurs and are normally associated with natural 
and man-made channels and are often the areas of deeper flows 
and/or where the higher velocities occur – changes in 
topography or development within these areas can cause a 
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significant redistribution of flood flow or cause a significant rise 
in flood levels. 

4.36  ‘Flood storage’ are areas that temporarily store floodwater in a 
flood event and by doing so attenuate or slow-down the peak 
water flows and flood levels, and as the main flow of floodwater 
recede, they slowly release the stored water downstream – 
filling or removing flood storage areas reduces their ability to 
attenuate the flood flows and thereby flood flows and levels 
downstream may significantly increase. 

4.37  ‘Flood fringe’ is the remainder of the flood extent and is 
generally the areas where effects on flood function are not a 
constraint with development unlikely to significantly alter the 
flood behaviour.  

4.38  Determination of the ‘flood function’ for overland flow within 
the 1% AEP model has been undertaken using the criteria 
prescribed by Howells et al (2003) with the flood conveyance 
(floodway) defined as: 
velocity x depth >0.25m/s and velocity >0.25m/s, or velocity 
>1.0m/s and depth >0.15m 
Flood storage is the area outside of the floodway with a depth 
greater than 500mm, whilst the flood fringe is the area outside 
the floodway with a depth less than 500mm. 

4.39  Using the above the criteria the 1% AEP flood function has been 
determined for the catchment with a focused view of the 
development site and surrounding areas displayed in Figure 03 
(it is noted that the flood function calculations have been 
undertaken using water depths that are greater than 50mm). 

4.40  From the details in Figure 03 it is observed that the main 
drainage corridor through the western portion of the site is 
subject to ‘floodway’ conditions whilst the dams within the same 
corridor and the dams associated with the eastern drainage 
system form both ‘flood storage’ and ‘flood fringe’ functions.   

4.41  Areas of flood affectation outside of and surrounding the two 
main drainage systems is classified as ‘flood fringe’ which would 
suggest that with certain controls ‘development’ within these 
portions of the site will not have a significant effect on flooding 
and overland flow behaviour. 

4.42  It is particularly noted that the western portion of the site where 
the proposed metal recycling facility is to be established is 
located outside of the mapped flood function areas with the 
exception of the small pond of water on the southern aspect of 
the existing access carriageway which is classified as ‘flood 
fringe’.  



Local Flood & Overland Flow Study – Metal Recycling Facility Development – Ref: 0060222                        
Lot 3 DP251779     
88 Murrays Flat Road, Towrang. NSW. 2580                                                                                                                       1 October 2025 

 

 
18 

 

4.43  Any changes within this portion of the site in a post-
development state is unlikely to have a significant impact on the 
existing flood and overland flow behaviour. 

4.44  For each of the pre-development design rain event models a 
separate hydraulic hazard or ‘flood hazard’ has been determined 
in accordance with the AR&R (2019) guidelines which provides 
important information on particular characteristics of the flood 
event that are likely to have an effect or present a risk to people, 
vehicles, infrastructure, and buildings – refer to Appendix C. 

4.45  This detail is used to assess the proposed development against 
the relevant flood effects, access provisions, evacuation 
considerations, and overall risk associated with flooding under 
different water depth and flow conditions.  

4.46  The hazard classifications are divided into six separate 
categories based on a combination of flow velocities and water 
depth thresholds with slower and shallower water representing a 
lesser risk than the deeper and faster flowing water. 

4.47  The hazard categories are defined as ‘H1’ to ‘H6’ with areas of 
‘H1’ and ‘H2’ generally safe for all people, infrastructure, 
buildings, and vehicles with the exception of ‘small vehicles’ at 
category ‘H2’. 

4.48  Hazard categories ‘H3’ and ‘H4’ are generally deemed to be 
unsafe for all vehicles and people, whilst categories ‘H5’ and ‘H6’ 
are unsafe for essentially all development considerations. 

4.49  For each of the pre-development design rain events where water 
depths are identified the site and surrounding areas associated 
with the proposed metal recycling facility are classified as ‘H1’ 
hazard categories meaning that the site is considered to be 
generally safe for all potential land users and development types 
– this is particularly important for a vehicle risk assessment with 
the possibility that egress from the site along the public road 
system may be required using different types of vehicles in a 
large rain event, although the site should not be used or 
accessed in such situations where avoidable. 

4.50 Post-development 
model 

To gauge the potential impact of the proposed development on 
existing overland flows a second ‘post-development’ model was 
prepared for each of the design rain events that combined the 
existing terrain data with the proposed regrading of the site to 
achieve the design surface levels, access carriageways, and 
stormwater conveyance and treatment measures associated 
with establishing the metal recycling facility.  

4.51  The change of surface type and land use associated with the 
recycling precinct was modified in the model by applying a 
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Mannings ‘N’ coefficient of 0.30 for the two compacted gravel 
infill areas as a type of commercial land use zone, and 0.025 for 
the concrete roadways around the perimeter and within the 
recycling precinct.   

4.52  Existing terrain data around the proposed administration 
precinct which is the area surrounding the existing dwelling that 
will be re-purposed was not altered as there are no design 
changes to this part of the site, however the existing dam to the 
east of the proposed workshop and recovery sheds just outside 
of the fenced recycling precinct has been removed and ‘filled’. 

4.53  The primary objective of the post-development models is to 
assess the impacts of the proposed site regrading and ‘end of 
work’ site conditions – including stormwater conveyance and 
treatment measures on the existing overland flow patterns and 
characteristics, and to look for any adverse changes on the 
downstream side of the property as a consequence of the 
proposed development.  

4.54  The layout and design of the metal recycling precinct in the post-
development conditions is focused on the retention, 
conveyance, and treatment of stormwater and surface water 
runoff to meet the NorBE criteria for developments in the 
Sydney drinking water catchment. 

4.55  This aspect of the proposal has essentially been addressed by 
ensuring that as much water runoff is retained within the two 
infill areas inside the perimeter roadways that run around the 
recycling precinct so that the first flush of water in a rain event 
that typically contains most of the heavy pollutant loads is 
prevented from directly flowing into the adjoining waterways. 

4.56  To achieve this objective the perimeter roadways have been 
designed with a slight crossfall from the outer edge to the inner 
edge which encourages surface water runoff into the internal 
areas, with the inner edge of the roadways being 100mm to 
200mm higher than the adjoining internal areas which will be 
formed with a slight fall from the south to the northeast to also 
encourage surface water runoff for site management purposes. 

4.57  The two infill areas within the recycling precinct have been 
designed with a ‘pit and pipe’ stormwater drainage system 
within their respective lower northern portions, and these 
systems convey ponded water to a separate sedimentation basin 
servicing each area that is to be constructed just outside of the 
perimeter roads.  

4.58  The two sedimentation basins servicing the two infill areas each 
have a high-level outlet pipe that drains into a third 
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sedimentation basin for additional settling prior to then draining 
into an ‘end-of-line’ biofiltration raingarden treatment system 
that ‘polishes’ the water before entering the existing overland 
flow drainage corridor that lies to the east.  

4.59  It is noted that the details for the design of the stormwater 
drainage system within the two infill zones has been included in 
the post-development models for improved accuracy. 

4.60 Post-development 
modelling results 

The combination of measures to manage stormwater runoff 
from within the recycling precinct has the effect of slowing the 
flow of water from the site via various detention measures, and 
this invariably results in a reduction of the peak flows and water 
depths crossing the northern boundary of the property. 

4.61  The loss of water storage associated with the decommissioning 
of the small dam to the east of the proposed workshop and 
recovery sheds in the recycling precinct is more than adequately 
compensated by the increased storage provisions associated 
with the three sedimentation basins in the post-development 
conditions.  

4.62  The combined surface area of the three sedimentation basins is 
significantly greater than that of the existing dam, and for the 
two larger basins there is an extended detention zone of 800mm 
above the invert level of the outlet pipe, and for the remaining 
basin the extended detention zone is 500mm above the invert 
level of the outlet pipe.  

4.63  Additional detention storage is created within lower northern 
end of the two infill areas within the recycling precinct by the 
raised roadways which helps to attenuate the release of water 
until after the peak of the event and thereby add to the overall 
reduction in peak flows. 

4.64 Post-development 
peak flow and 
volume results – 
refer to Appendix B 
for chart details. 

A result section analysis was undertaken along the same section 
of the northern boundary as the pre-development flow analysis 
to compare the peak flow and volume of water exiting the 
property under the post-development conditions once all 
proposed works and site grading to establish the metal recycling 
precinct is completed. 

4.65  The result section analysis was undertaken along the northern 
boundary commencing from the northwest corner of the 
property and extending for 370 metres toward the east as this 
represented the flow of surface water most likely to be 
influenced by the proposed development. 

4.66  The result analysis indicates that there is a reduction in the peak 
flow of water exiting the property across all modelled post-
development design rainfall events compared to the pre-
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development flow rates with the 10% AEP having a flow rate of 
1.016m³/sec (16% reduction), the 5% AEP having a flow rate of 
1.902m³/sec (2.76% reduction), and the 1% AEP having a flow 
rate of 5.008m³/sec (16.58% reduction).  

4.67  The post-development maximum water depths and speeds are 
slightly less than the equivalent pre-development rain events 
with the exception of the 5% post-development water depth 
which is slightly more than the pre-development measurement 
(342mm compared to 329mm). 
Refer to Appendix B – Figures B-15 to B-17 for details. 

4.68  The duration and time to the peak of measurable parameters in 
the 10% AEP post-development design event model is very 
short, with the peak flow, depth, and velocity occurring 
approximately 30 minutes after the commencement of the 
event, and all subsiding to negligible conditions after 60 
minutes. 

4.69  Similarly for the 5% AEP, the duration and time to the peak of 
measurable parameters is very short, with the peak flow, depth, 
and velocity occurring approximately 25 minutes after the 
commencement of the event, with a slight rise again around the 
45 minute mark, and all subsiding to negligible conditions after 
60 minutes. 

4.70  For the 1% AEP the measurable parameters begin to rise after 60 
minutes with a peak around 90 minutes, and then there is a rapid 
decline with only shallow depths and low flows evident after 2 
hours, and these continue to reduce progressively thereafter.  

4.71  The significance of discussing the duration to the peak of the 
measurable parameters for each design event is that it highlights 
the short period of time that the site may be subjected to the 
peak conditions, and as the following water depth and water 
level result maps will show, the water depths around the 
proposed development precinct are relatively shallow with slow 
velocities.  

4.72  Whilst the development property is not within the adopted flood 
planning area associated with flooding of the Wollondilly River, 
localised flood planning provisions are still applicable.  

4.73  In relation to this matter is it noted that the design finished 
surface levels for the perimeter roads around the eastern aspect 
of the recycling precinct where the greatest risk of flood 
affectation is likely to be encountered are at least 500mm higher 
than the adjacent flood contour level, and in most instances the 
height differential is significantly greater. 



Local Flood & Overland Flow Study – Metal Recycling Facility Development – Ref: 0060222                        
Lot 3 DP251779     
88 Murrays Flat Road, Towrang. NSW. 2580                                                                                                                       1 October 2025 

 

 
22 

 

4.74  The ‘end-of-line’ biofiltration raingarden treatment device will 
be constructed near to the edge of the modelled flood extents in 
the 5% and 1% design events which has a very minor impact on 
the flow of water in that area, however the aforementioned 
post-development flow and water level results are inclusive of 
this impact. 

4.75  Further details describing the stormwater conveyance and 
management measures associated with the metal recycling 
precinct are contained in Sections 3 and 4 of the ‘Water Cycle 
Management Study’ report and the Stormwater Drainage and 
Water Quality Management Site Plan – Ref: 0060222-S101-A that 
accompanies the development application.  

4.76 Modelling summary 
and results 

A suite of pre-development and post-development local flood 
results have been prepared for the development site and are 
presented in Appendix A.  

4.77  Mapping results include the ‘flood function’, ‘water depths and 
levels’, and ‘flood hazard’ for the pre-development and post-
development 10%, 5%, and 1% AEP’s. 

4.78  The pre-development and post-development modelling results 
are presented in Appendix A of this report with the result images 
starting with the ‘flood function’ followed by the ‘water depths 
and levels’ and ‘flood hazard’ which are collated in order of event 
magnitude starting from the more frequent rainfall event being 
the 10% AEP and finishing with the larger 1% AEP design rain 
event. 

4.79  Additional modelling results include a comparison between the 
pe-development and post-development ‘velocity’ and ‘velocity x 
depth product’ for the 1% AEP. 

4.80  For each of the flood model images the pre-development results 
are on the lefthand side and the post-development results are on 
the righthand side, and there is a legend to the right of the 
images to explain the different colour bands. 

 
  



Local Flood & Overland Flow Study – Metal Recycling Facility Development – Ref: 0060222                        
Lot 3 DP251779     
88 Murrays Flat Road, Towrang. NSW. 2580                                                                                                                       1 October 2025 

 

 
23 

 

5. FLOOD PLANNING CONSTRAINTS CATEGORY 
# DESCRIPTION DETAIL 

5.1 Flood Planning 
Constraints Category 
and development 
controls 

Approximately half of the development site is burdened by the 
extents of the probable maximum flood associated with flooding 
of the Wollondilly River which lies 800 metres to the north with 
the extent of the inundation being entirely within the Flood 
Planning Constraints Category (FPCC) of ‘FPCC4’. 

5.2  The eastern half and a portion of land in the southwest corner of 
the holding are located outside of this mapped probable 
maximum flood area, however a separate overland flow study 
undertaken for the Goulburn Mulwaree Council at the same time 
as the riverine flooding studies indicates that the overland flows 
that burden the site and have been discussed throughout the 
previous sections of this document may also create certain flood 
planning constraint category areas. 

5.3  When the associated images from the two flood planning 
constraint maps are laid over each other to scale it is apparent 
that the mapped area associated with the riverine flooding is 
significantly greater than the area associated with the overland 
flow flooding, and therefore the constraints associated with the 
riverine flooding have been adopted for the purposes of the 
assessment. 

5.4  In relation to the above discussion; it is firstly noted that the 
nominated area for the metal recycling facility is either outside 
of the mapped probable maximum flood extents or is within the 
lower risk FPCC4 mapped areas; and secondly, the overland flow 
study undertaken on behalf of the Council has not been formally 
adopted and therefore is only to be used as a guide.  

5.5  Chapter 3.8.2.3 of the Goulburn Mulwaree Council Development 
Control Plan discusses the different flood planning constraint 
categories and references Appendix J of the Council’s 
Development Control Plan for the prohibited, permissible, and 
unrestricted land use activities within each land-use type 
category. 

5.6  Appendix J of the Council’s Development Control Plan includes a 
risk matrix table that plots the various development land uses 
against the relevant development planning control 
considerations, and for this development as a type of 
‘commercial / industrial’ land use it is noted that there are no 
development controls applicable. 

5.7  With no development controls applicable it can be concluded 
that the effects of the probable maximum flood on the 
development site will not be limiting factor. 
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Figure 3: Screen shot from both the riverine flooding (top) and overland flow (bottom) maps showing the different 
classifications of the Flood Planning Constraint Categories based on the source of the mainstream flows. The location 
of the proposed metal recycling facility in the top image gives a general idea of the level of affection and 
Development constraint that would be applicable adopting either study. A legend for the different colours associated 
with the Flood Planning Constraint Category zones is explained by the Table on the following page with the infill 
colours across the top closely aligning with the colours in the images. 
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FLOOD PLANNING CONTROLS – DEVELOPMENT CONTROL MATRIX (APPENDIX J OF THE DEVELOPMENT CONTROL PLAN) 

 
The proposed development is classified as a commercial / industrial land use with no controls applicable in ‘FPCC4’
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6. SUMMARY AND CONCLUSION 
# DESCRIPTION DETAIL 

6.1 Summary The combination of measures to manage stormwater runoff 
from within the recycling precinct has the effect of slowing the 
flow of water from the site via various detention and retention 
measures, and this invariably results in a reduction of the peak 
flows and water depths crossing the northern boundary of the 
property without any adverse on existing flow patterns which is 
supported by the post-development modelling results. 

6.2  The result section analysis undertaken along the northern 
boundary of the property indicates that there is a reduction in 
the peak flow of water exiting the property across all modelled 
post-development design rainfall events compared to the pre-
development flow rates with the 10% AEP having a 16% 
reduction in peak flow rate, the 5% AEP having a 2.76% 
reduction in peak flow rate, and the 1% AEP having a 16.58% 
reduction in the peak flow rate. 

6.3  The duration and time to the peak of measurable parameters in 
the 10% and 5% AEP post-development design event models is 
generally very short, with the peak flow, depth, and velocity 
occurring approximately 25 to 30 minutes after the 
commencement of the event, and all subsiding to negligible 
conditions after 60 minutes. 

6.4  The duration and time to the peak of measurable parameters in 
the 1% AEP post-development design event models is slightly 
longer but still relatively short with the peak flow, depth, and 
velocity occurring approximately 90 minutes after the 
commencement of the event, and subsiding to negligible 
conditions after 2 hours. 

6.5 Conclusion The reduction in flow rates suggest that the proposed metal 
recycling facility development will not have an adverse impact 
on existing flows patterns or adjoining downstream properties.  

6.6  The design finished surface levels for the perimeter roads around 
the eastern aspect of the recycling precinct where the greatest 
risk of flood affectation is likely to be encountered are at least 
500mm higher than the adjacent flood contour level which 
creates an acceptable freeboard above the flood extents for 
general occupation safety and any modelling uncertainty. 

6.7  The metal recycling facility as a type of ‘commercial / industrial’ 
land use is located either outside of the mapped probable 
maximum flood extents or is within the lower risk ‘FPCC4’ 
mapped areas hence no development controls as per Appendix J 
of the Council’s Development Control Plan are applicable. 
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APPENDIX A 
 
 

Figure Details 
A-01 1% AEP Pre-Development and Post-Development Flood Function Categories 
A-02 10% AEP Pre-Development and Post-Development Water Depths and Levels 
A-03 10% AEP Pre-Development and Post-Development Flood Hazard Categories 
A-04 1% AEP Pre-Development and Post-Development Water Depths and Levels 
A-05 5% AEP Pre-Development and Post-Development Flood Hazard Categories 
A-06 1% AEP Pre-Development and Post-Development Water Depths and Levels 
A-07 1% AEP Pre-Development and Post-Development Flood Hazard Categories 
A-08 1% AEP Pre-Development and Post-Development Velocity x Depth Product 
A-09 1% AEP Pre-Development and Post-Development Water Velocity 
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METAL RECYCLING FACILITY 
88 MURRAYS FLAT ROAD 
TOWRANG. NSW. 2580 
   

1% AEP  
PRE-DEVELOPMENT & POST 
DEVELOPMENT FLOOD 
FUNCTION CATEGORY 
   

FIGURE:  A-01 
   

 Cadastral boundary 
   
   

Function Category 
   

 Floodway 
 Areas where a significant 

flow of water occurs and 
are normally associated 
with natural and man-
made channels and are 
often the areas of deeper 
flows and/or where the 
higher velocities occur 

 Flood Storage  
 areas that temporarily 

store floodwater in a flood 
event and by doing so 
attenuate or slow-down 
the peak water flows and 
flood levels, and as the 
main flow of floodwater 
recede, they slowly 
release the stored water 
downstream 

 Flood Fringe 
 The remainder of the 

flood extent and is 
generally the areas where 
effects on flood function 
are not a constraint with 
development unlikely to 
significantly alter the 
flood behaviour 
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METAL RECYCLING FACILITY 
88 MURRAYS FLAT ROAD 
TOWRANG. NSW. 2580 
   

10% AEP  
PRE-DEVELOPMENT & POST 
DEVELOPMENT OVERLAND 
FLOW WATER DEPTHS & 
LEVELS 
   

FIGURE:  A-02 
   

 Cadastral boundary 
   
   

Water Depths (m) 
   

 0.00 – 0.050 
   

 0.050 – 0.100 
   

 0.100 – 0.200 
   

 0.200 – 0.300 
   

 0.300 – 0.400 
   

 0.400 – 0.500 
   

 0.500 – 0.600 
   

 0.600 – 0.700 
   

 0.700 – 0.800 
   

 0.800 – 0.900 
   

 0.900 – 1.000 
   

 > 1.000 
   
 Major water level – 

1.0m  

   
 Minor water level - 

0.5m  
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METAL RECYCLING FACILITY 
88 MURRAYS FLAT ROAD 
TOWRANG. NSW. 2580 
   

10% AEP  
PRE-DEVELOPMENT & POST 
DEVELOPMENT FLOOD 
HAZARD CATEGORY 
   

FIGURE:  A-03 
   

 Cadastral boundary 
   
   

Hazard Category 
   

 H1  
 (Generally safe for 

vehicles, people & 
buildings) 

 H2  
 (Unsafe for small 

vehicles) 
 H3  
 (Unsafe for vehicles, 

children & the elderly) 
 H4  
 (Unsafe for vehicles & 

people) 
 H5 
 (Unsafe for vehicles & 

people. All buildings 
subject to structural 
damage) 

 H6 
 (Unsafe for vehicles & 

people. All building 
types considered 
vulnerable to failure) 
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METAL RECYCLING FACILITY 
88 MURRAYS FLAT ROAD 
TOWRANG. NSW. 2580 
   

5% AEP  
PRE-DEVELOPMENT & POST 
DEVELOPMENT OVERLAND 
FLOW WATER DEPTHS & 
LEVELS 
   

FIGURE:  A-04 
   

 Cadastral boundary 
   
   

Water Depths (m) 
   

 0.00 – 0.050 
   

 0.050 – 0.100 
   

 0.100 – 0.200 
   

 0.200 – 0.300 
   

 0.300 – 0.400 
   

 0.400 – 0.500 
   

 0.500 – 0.600 
   

 0.600 – 0.700 
   

 0.700 – 0.800 
   

 0.800 – 0.900 
   

 0.900 – 1.000 
   

 > 1.000 
   
 Major water level – 

1.0m  

   
 Minor water level - 

0.5m  
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METAL RECYCLING FACILITY 
88 MURRAYS FLAT ROAD 
TOWRANG. NSW. 2580 
   

5% AEP  
PRE-DEVELOPMENT & POST 
DEVELOPMENT FLOOD 
HAZARD CATEGORY 
   

FIGURE:  A-05 
   

 Cadastral boundary 
   
   

Hazard Category 
   

 H1  
 (Generally safe for 

vehicles, people & 
buildings) 

 H2  
 (Unsafe for small 

vehicles) 
 H3  
 (Unsafe for vehicles, 

children & the elderly) 
 H4  
 (Unsafe for vehicles & 

people) 
 H5 
 (Unsafe for vehicles & 

people. All buildings 
subject to structural 
damage) 

 H6 
 (Unsafe for vehicles & 

people. All building 
types considered 
vulnerable to failure) 
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METAL RECYCLING FACILITY 
88 MURRAYS FLAT ROAD 
TOWRANG. NSW. 2580 
   

1% AEP  
PRE-DEVELOPMENT & POST 
DEVELOPMENT OVERLAND 
FLOW WATER DEPTHS & 
LEVELS 
   

FIGURE:  A-06 
   

 Cadastral boundary 
   
   

Water Depths (m) 
   

 0.00 – 0.050 
   

 0.050 – 0.100 
   

 0.100 – 0.200 
   

 0.200 – 0.300 
   

 0.300 – 0.400 
   

 0.400 – 0.500 
   

 0.500 – 0.600 
   

 0.600 – 0.700 
   

 0.700 – 0.800 
   

 0.800 – 0.900 
   

 0.900 – 1.000 
   

 > 1.000 
   
 Major water level – 

1.0m  

   
 Minor water level - 

0.5m  
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METAL RECYCLING FACILITY 
88 MURRAYS FLAT ROAD 
TOWRANG. NSW. 2580 
   

1% AEP  
PRE-DEVELOPMENT & POST 
DEVELOPMENT FLOOD 
HAZARD CATEGORY 
   

FIGURE:  A-07 
   

 Cadastral boundary 
   
   

Hazard Category 
   

 H1  
 (Generally safe for 

vehicles, people & 
buildings) 

 H2  
 (Unsafe for small 

vehicles) 
 H3  
 (Unsafe for vehicles, 

children & the elderly) 
 H4  
 (Unsafe for vehicles & 

people) 
 H5 
 (Unsafe for vehicles & 

people. All buildings 
subject to structural 
damage) 

 H6 
 (Unsafe for vehicles & 

people. All building 
types considered 
vulnerable to failure) 
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METAL RECYCLING FACILITY 
88 MURRAYS FLAT ROAD 
TOWRANG. NSW. 2580 
   

1% AEP  
PRE-DEVELOPMENT  & 
POST-DEVELOPMENT 
WATER VELOCITY x DEPTH  
 
   

FIGURE:  A-08 
   

 Cadastral boundary 
   

Velocity x Depth Product 
   

 0.01 – 0.25  
  

 
 0.25 – 0.50 
  

 
 0.50 – 1.0  
  

 
 1.0 – 1.5 
  

 
 1.5 – 2.0 
  

 
 2.0 - 5.0 
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METAL RECYCLING FACILITY 
88 MURRAYS FLAT ROAD 
TOWRANG. NSW. 2580 
   

1% AEP  
PRE-DEVELOPMENT & POST-
DEVELOPMENT WATER 
VELOCITY (m/s) 
   

FIGURE:  A-09 
   

 Cadastral boundary 
   

Velocity Category 
   

 0.01 – 0.25  
  

 
 0.25 – 0.50 
  

 
 0.50 – 1.0  
  

 
 1.0 – 1.5 
  

 
 1.5 – 2.0 
  

 
 2.0 – 2.5 
  

 
 2.5 – 3.0 
  

 
 3.0 – 5.0 
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APPENDIX B – Results Graphs for Pre and Post-Development Peak Flows 
 
 

Figure Details 
B-01 10% - 25 minute 
B-02 10% - 30 minute – Temporal Pattern (TP) 10- used in the flood modelling analysis 
B-03 10% - 45 minute 
B-04 10% - 60 minute 
B-05 5% - 25 minute 
B-06 5% - 30 minute  
B-07 5% - 45 minute – Temporal Pattern (TP) 4 used in the flood modelling analysis 
B-08 5% - 60 minute 
B-09 1% - 25 minute 
B-10 1% - 30 minute  
B-11 1% - 45 minute 
B-12 1% - 60 minute 
B-13 1% - 90minute – Temporal Pattern (TP) 6 used in the flood modelling analysis 
B-14 1% - 120 minute 

  
B-15 10% AEP TP10 - Post-development model results - northern boundary 
B-16 5% AEP TP10 - Post-development model results - northern boundary 
B-17 1% AEP TP10 - Post-development model results - northern boundary 
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Figure B-01 
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Figure B-02 – Temporal Pattern (TP) 10 used in the flood modelling analysis 
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Figure B-03 
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Figure B-04 
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Figure B-05 
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Figure B-06 
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Figure B-07 – Temporal Pattern (TP) 4 used in the flood modelling analysis 
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Figure B-08 
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Figure B-09 
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Figure B-10 
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Figure B-11 



Local Flood & Overland Flow Study – Metal Recycling Facility Development – Ref: 0060222   
Lot 3 DP251779     
88 Murrays Flat Road, Towrang. NSW. 2580                                                                                                                                                                                                                                                  1 October 2025 

 

 
49 

 

 

 
 

Figure B-12 
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Figure B-13 – Temporal Pattern (TP) 6 used in the flood modelling analysis 
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Figure B-14 
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Figure B-15 
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Figure B-16 
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Figure B-17 
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APPENDIX C 
Hazard risk curves and classification tables from Chapter 7, Book 6 of AR&R2019. 
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