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Executive summary 
The purpose of this report is to provide the outcomes of a flooding and stormwater assessment for the 
Sydney Intermodal Terminal Alliance (SIMTA) proposal. This report has been prepared to inform the 
Concept Plan for the SIMTA proposal, which will be assessed under the provisions for transitional Part 3A 
projects of the Environmental Planning and Assessment Act 1979. 

The assessment was undertaken adopting general principals of broader civil engineering design. The 
assessment was broken into two distinct areas of the development, the initial study covering: 

 Current civil design 

 Anzac Creek floodplain modelling 

 Civil design options 

Current civil design 

This first stage of the flooding and stormwater assessment has involved an initial quantifying of site runoff, 
on-site detention requirements and identifying locations of potential flooding impacts on neighbouring land 
holders, based on the current civil design. 

The initial on-site detention (OSD) volume estimate (discussed in Section 4.1 of this report) has been subject 
to revision as discussed in the ‘Anzac Creek Floodplain Modelling’ and ‘Civil Design Options’ Sections (4.2 
and 4.3 ) of this report. 

Anzac Creek floodplain modelling 

Following the initial OSD assessment, two dimensional waterways modelling of potential impacts extending 
along Anzac Creek was carried out. This broader catchment assessment identified the need to increase the 
initial OSD requirements in the north-eastern portion of the site. It is anticipated that this would be achieved 
by reconfiguring the concept channel and pond, and raising the north-eastern area ground levels. 

Flood flow regime figures for Anzac Creek (which include the additional OSD) are included in Appendix E. 
These figures indicate that on Anzac Creek, the SIMTA proposal would result in little if any impact on 100 
year ARI flooding. 

Civil design options 

This assessment was carried out to indicate 100 year ARI flood levels along the proposed trunk drainage or 
OSD channels within the site, and provide civil design options for the purpose of mitigating potential adverse 
flooding and stormwater impacts on the neighbouring land holders.  

Additional flood modelling  

Following on from the above, more detailed flood modelling was undertaken to specifically investigate the 
impact of the development on the two waterways, Anzac Creek and Georges River. These are discussed in 
more detail in Sections 5 and 6 of this report 
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1 Introduction 
The Sydney Intermodal Terminal Alliance (SIMTA) is a consortium of Qube Logistics and QR 
National. The SIMTA Moorebank Intermodal Terminal Facility (SIMTA proposal) is proposed to 
be located on the land parcel currently occupied by the Defence National Storage and 
Distribution Centre (DNSDC) on Moorebank Avenue, Moorebank, south west of Sydney. SIMTA 
proposes to develop the DNSDC occupied site into an intermodal terminal facility and 
warehouse/distribution facility, which will offer container storage and warehousing solutions with 
direct rail access to Port Botany. Construction of the rail connection from the SIMTA site to the 
Southern Sydney Freight Line (SSFL) will be undertaken as part of the first stage of works for 
the SIMTA proposal. 

The SIMTA site is located in the Liverpool Local Government Area. It is 27 kilometres west of 
the Sydney CBD, 17 kilometres south of the Parramatta CBD, 5 kilometres east of the M5/M7 
Interchange, 2 kilometres from the main north-south rail line and future Southern Sydney Freight 
Line, and 0.6 kilometres from the M5 motorway.  

The SIMTA site, approximately 83 hectares in area, is currently operating as a Defence storage 
and distribution centre. The SIMTA site is legally identified as Lot 1 in DP1048263 and zoned as 
General Industrial under Liverpool City Council LEP 2008. The parcels of land to the south and 
south west that would be utilised for the proposed rail link are referred to as the rail corridor. 
The proposed rail corridor covers approximately 75 hectares and adjoins the Main Southern 
Railway to the north. The rail line is approximately 3.5 kilometres in length, 20 metres in width 
(variable width) and includes two connections to the SSFL, one south and one north.   

The proposed rail corridor is owned by third parties, including the Commonwealth of Australia, 
RailCorp, private owners and Crown Land held by the Department of Primary Industries, and 
would link the SIMTA site with the Southern Sydney Freight Line. Existing uses include vacant 
land, existing rail corridors (East Hills Railway and Main Southern Railway), extractive 
industries, and a waste disposal facility. The rail corridor is intersected by Moorebank Ave, 
Georges River and Anzac Creek. Native vegetation cover includes woodland, forest and 
wetland communities in varying condition. The proposed rail corridor is zoned partly ‘SP2 
Infrastructure (Defence and Railway)’ and partly ‘RE1 - Public Recreation’. The surrounding 
Commonwealth lands are zoned ‘SP2 Infrastructure (Defence)’.  

Table 1 shows the lot and deposited plan number of the land parcels that will be impacted by the 
SIMTA proposal.  

Table 1  Land parcels of the SIMTA proposal 

Lot Deposited Plan Property Address/Description 

1 1048263 Moorebank Avenue, Moorebank (SIMTA Site) 

3001 1125930 Moorebank Avenue, Moorebank  

(land immediately south and south-west of SIMTA Site, 

including School of Military Engineering) 

1 825352 Railway land and to the north of East Hills Railway Line 

2 825348 

1 1061150 

2 1061150 
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Lot Deposited Plan Property Address/Description 

1 712701 

5 833516 Privately owned land north of East Hills Railway Line, 

east of Cumberland & South Passenger Line and 

Southern Sydney Freight line and west of Georges River 
7 833516 

51 515696 

52 517310 

104 1143827 

103 1143827 

91 1155962 

4 1130937 
Land west of the Georges River, north of the above 

privately owned land 

5 833516 Railway land along shared railway line – Cumberland & 

South Passenger Line and Southern Sydney Freight Line 
101 1143827 

102 1143827 

Conveyance 

Book 76 

Number 361 Main Southern Rail Corridor 

NA NA Georges River (Crown Land) 

 

The SIMTA proposal will be undertaken as a staged development. An annual operating capacity 
of 1,000,000 TEU throughput is anticipated in the ultimate stage, when fully developed. 

This report comprises a concept stormwater management plan and flood study assessment 
completed as part of the civil engineering concept designs developed for the proposed 
intermodal terminal facility. The report is intended to accompany the submission documents for 
Concept Plan approval of the SIMTA proposal under the transitional Part 3A project provisions 
of the Environmental Planning and Assessment Act 1979 (EP&A Act). 
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Figure 1: Moorebank intermodal terminal site location plan 



 

SIMTA Moorebank Intermodal Terminal Facility—Flood Study and Stormwater Management 

Hyder Consulting Pty Ltd-ABN 76 104 485 289 Page 5

f:\aa003760\r-reports\variation 14 - concept plan reports\changes highlighted\dn00256-simta stormwater 
management and flood study-final_nm.docx 
 

2 Database 
The following information has formed the database for this flood assessment and stormwater 
management plan: 

 Australian Rainfall and Runoff by the Institute of Engineers Australia (2001). 

 NSW Floodplain Management Manual by DIPNR (2005). 

 Bureau of Meteorology Rainfall Intensities for the Liverpool City Council Area. 

 The Estimation of Probable Maximum Precipitation in Australia: Generalised Short-
Duration Method by Commonwealth Bureau of Meteorology (June 2003). 

 Services and Flood Investigation Report for Defence National Storage and Distribution 
Centre, Moorebank by Cardno Willing (December 2002). 

 Anzac Creek Floodplain Risk Management Study and Plan by BMT WBM Pty Ltd (30 
May 2008) for Liverpool City Council. 

 Georges River Floodplain Risk Management Study & Plan by Bewsher Consulting (May 
2004) for Liverpool City Council. 

 Practical Consideration of Climate Change Floodplain Risk Management Guideline by 
DECC (25 October 2007). 

 Aerial laser survey provided by AAM Hatch Pty Ltd (May 2008, LiDAR Data Base). 

 Ground survey for the site prepared by Hard and Forester (dated 3 August 2010). 

 Liverpool City Council documents: 

- Liverpool Development Control Plan 2008. 

- Liverpool Development Control Plan 2008, Flood planning area map – sheet FLD-
013, cadastre 31 July 2009. 
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The site is relatively flat, particularly along the Moorebank Avenue frontage. The levels along 
Moorebank Avenue range from RL 14 metres to 16 metres. Along the Greenhills Road frontage, 
the land rises from about RL 14 metres at each end to a localised peak of RL 22 metres about 
midway along the length.  

The site has bushland located to its eastern and southern boundaries with Anzac Creek running 
from south to north within relatively close proximity to the site. Anzac Creek is predominantly in 
its natural state within the bush area, however, as it flows north towards Anzac Road, the creek 
passes through an area of highly disturbed ground owned by Department of Defence. North of 
Anzac Road the creek runs through the residential area of Wattle Grove. 

There are three existing formal stormwater discharge outlets from the site. Two points discharge 
eastward into Anzac Creek and cross under the Greenhills Road formation via pipes and 
headwalls. Stormwater from the site is carried through the site via formal open grass lined 
channels to pipes and headwalls under Greenhills Road. From Greenhills Road to Anzac Creek, 
the channels are less formalised. 

  

 
Photos show channelled approaches and piped crossing under Greenhills Avenue from the 
northern outlet point 
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Photo shows concrete trapezoidal channel leading into heavily vegetated open channel which 
then drains to existing outlet on south-eastern corner 

There is one discharge westward into the Georges River. Water from the site is collected in a 
formal concrete lined trapezoidal channel running within the site parallel to Moorebank Avenue. 
Water is led to a formalised pipe crossing of Moorebank Avenue into a concrete rectangular 
channel which leads to Georges River. 

 
Photos show the concrete trapezoid within the site and the approach to the pipes crossing 
under Moorebank Avenue. 
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Concrete Channel downstream of pipes crossing Moorebank Ave leading to Georges River 

There is also a small local external catchment area which discharges into the site midway along 
the western site boundary from the eastern side of Moorebank Avenue. 

Figure 3 indicates the external catchments which enter the site, and the existing catchments 
within the site that discharge to the three existing culvert outlets. The majority of the external 
catchments have been identified from aerial laser survey contours and consist of small open 
areas which fall towards the site boundary. 

One catchment is a sealed carpark within the School of Military Engineering on the western side 
of Moorebank Avenue. Stormwater runoff from the sealed carpark is captured and piped under 
Moorebank Avenue into the concrete trapezoidal open channel which runs inside the SIMTA 
site. 
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Figure 3: Existing stormwater discharge points and approximate catchments 
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4 Flooding and stormwater assessment process 
The flooding and stormwater assessment process has been carried out in three stages.  

The three stages investigated are: 

Current civil design - This first stage of the flooding and stormwater assessment (using 
DRAINS, HEC-RAS and MUSIC software) involved an initial quantifying 
of site runoff, on-site detention requirements and identifying locations of 
potential flooding impacts on neighbouring landholders, based on the 
current civil design. Current concept design drawings that relate to 
aspects of flooding and stormwater accompany this report. 

Anzac Creek floodplain modelling - Following the initial OSD assessment, two dimensional 
(TUFLOW) waterway modelling of potential impacts extending along 
Anzac Creek was carried out. This broader catchment assessment 
identifies the need to increase the initial OSD requirements (determined 
by the DRAINS site modelling) in the north-eastern portion of the site. 

Civil design options - This subsequent assessment was carried out to indicate 100 year ARI 
flood levels along the proposed trunk drainage/OSD channels within the 
site, and provide civil design options for the purpose of mitigating 
potential adverse flooding and stormwater impacts on the neighbouring 
landholders 
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maximum precipitation (PMP) events. A summary of the model input data is included in 
Appendix A. 

Results 

A summary of peak flows discharging from the three site sub-areas is presented in Table 1. A 
summary of model outputs are included in Appendix A. Sub-catchment flows leaving the site are 
included in Appendix A for a range of storm durations. 

4.1.1.2 Post development conditions 

Stormwater management objectives 

The overall stormwater design of the proposed intermodal development seeks to: 

 Adopt recognised standards reflecting current practices adopted for similar facilities 
around the world. 

 Comply with recognised Australian Standards and Liverpool City Council’s Development 
Control Plan 2008. 

 Assist with achieving a balance between cut and fill earthworks to negate import or export 
of earth to/from the site. 

 Provide site levels which are above localised flood levels but do not impact upon capacity 
of existing floodplains. 

 Provide adequate grades for surface drainage which do not impact on the operational 
requirements of the facility. 

 Provide drainage facilities which minimise requirements for in-ground pipework and 
provide facilities for stormwater detention and Water Sensitive Urban Design (WSUD). 

Assessment methodology 

The existing conditions DRAINS model was adjusted to represent the post development site 
conditions as outlined in the concept plan included in the accompanying drawings. In particular 
the adjustments have included: 

 Changes to sub-catchment boundaries. A sub-catchment plan that represents the layout 
adopted for the proposed conditions DRAINS model is included in the accompanying 
drawings. 

 Adopting a 100 per cent impervious percentage within the site (to be reviewed at future 
design stages). 

 Reduced flow travel times representative of the SIMTA proposal. 

 Detention storages to mitigate potential flow increases. Detention storage details are 
included in the accompanying design drawings. 

DRAINS model input data is included in Appendix A. 

Figure 4 shows the post development catchment areas. Note that the existing catchments which 
are external to the site and identified as currently flowing into the site have been included within 
the post development catchments. 
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Results 

Table 1 provides a summary of peak flows just downstream of the site for a range of recurrence 
intervals. Flow results for a fuller range of storm durations range of durations is provided in 
Appendix A. Table 2 provides a summary of key detention storage parameters and their 
performance. Storage details are provided in the accompanying design drawings. Table 3 
summaries peak flows on catchments neighbouring the site, and that will require management 
through the site as discussed in the following comments section of this report. DRAINS model 
output data is included in Appendix A. 

Table 2: Comparison of peak flow estimates (m3/s) 

Discharge 

Location 

Site 

Condition  

Catchment 

Area 

(ha) 

DRAINS 

Model 

Label 

Flow at Downstream of  
Greenhills Rd / Moorebank Ave 

2yr 20yr 100yr PMF 

Outlet A 
NE Corner 

of Site 
(Greenhills 

Road) 

Existing 27.45 OF17 2.42 6.24 8.33 50 

Develope
d 38.08 OF64 1.72 2.93 3.54 56 

Outlet B 
SE Corner 

of Site 
(Greenhills 

Road) 

Existing 27.13 OF9 0.40 1.11 2.63 31 

Develope
d 18.64 OF51 0.39 0.86 2.01 27 

Outlet C 
NW Corner 

of Site 
(Moorebank 

Avenue) 

Existing 42.33 OF30 5.74 10.20 12.70 62 

Develope
d 40.22 OF102 3.43 8.35 7.82 104 

 

Table 3: Summary of detention storage parameters and performance 

Basin 
 

[Invert 
mAHD] 

Parameters Performance 

Catch  

Area 

(ha) 

Outlet 
Diameter 

Outlet 
Weir 

ARI 
Peak 

Inflow 
(m3/s) 

Peak 
outflo

w 
(m3/s) 

Water 
Level 

(mAHD) 

Volum
e 

(m3) 

Low 
Level 
(mm) 

High 
Level 
(mm) 

Level 
(mAHD)

     

A 

(in NE Cnr) 

[14.00] 

30.68 
250 & 
475 

490 
14.40 

& 
15.75 

2yr 8.53 0.71 14.96 12300 

100yr 4.95 1.95 15.91 27000 

B 

(in SE Cnr) 

[14.00] 

17.02 250 670 15.85 
2yr 4.66 0.18 15.12 10000 

100yr 2.73 1.85 15.91 17060 

D 

(in NW Cnr) 

[14.00] 

38.15 730 760 15.45 
2yr 10.9# 2.89 15.27 6930 

100yr 20.2# 7.82 15.90 10230 

# Indicates inflow into lower portion of storage (Basin D) only (not inflows to model Basins C1 to C6)  
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Table 4: External catchment and flows potentially impacting on the site 

Catchment Location 

Catchment 

Area 

(ha) 

DRAINS 

Model 

Label 

Flow (m3/s) 

20yr 100yr PMF 

Northern Boundary and NE 
Corner of Site 6.61 OF60 2.34 2.81 13 

Northern Boundary and NW 
Corner of Site 2.43 OF131 1.03 1.23 6 

Southern Boundary and SE 
Corner of Site 0.55 OF47 0.13 0.17 0.9 

Southern Boundary and 
SW Corner of Site 2.32 OF104 0.51 0.66 3.5 

Mid-Eastern Site Boundary 2.09 OF487 0.99 1.23 5.2 

Comments 

Site detention storage 

This initial assessment of peak flows leaving the site (summarised in Table 1) and the 
comparison graphs in Appendix A indicate that the proposed detention storages should 
adequately mitigate potential site runoff flow increases for a range of storm durations. However, 
in addition to the DRAINS modelling, a regional catchment wide analysis has been carried out to 
assess potential impacts on flow regimes on the broader Anzac Creek waterway as discuss in 
the Anzac Creek flood assessment section of this report (Section 6). 

Management of external catchments 

In general, maximising the developable site area would potentially impact on local neighbouring 
property, this includes: 

 Impeding and diverting flows that currently enter the site along its northern and southern 
boundaries, and on its western boundary from a local carpark area (identified in Figures 3 
and 4). 

 Increasing flows along Moorebank Avenue. 

 Increasing flooding across Greenhills.Road. 

While these local adverse impacts may be open to negotiation with the various stakeholders, 
civil design options to avoid impacting on neighbouring property are discussed in Section 7 of 
this report. 

Potential climate change sensitivity assessment 

The DRAINS model which represents the post development site was re-run with a 20 per cent 
increase in 100 year ARI rainfall intensities to represent potential climate change sensitivity with 
respect to site discharges. The modelling results indicate that in a 100 year ARI event: 

 Site water levels may increase by around 0.2 metres. 



 

SIMTA Mooreb

Hyder Consult

f:\aa003760\r-rep

flood study-
 

4.1

4.1.2.1 

4.1.2.2 

bank Intermoda

ing Pty Ltd-ABN

ports\variation 14 

-final_nm.doc

 Max
cond
indic
metr
surve
lengt

DRAINS m

 W1.2

Stormw
The stormw
been deter
and contro

Objectiv

 To p
from

 Prev

 Prov

 To m
the S

Perform

 Nine

 Eigh
Susp

 Forty
Phos

 Forty
Nitro

 Max
rainw

Propos
A number o
SIMTA pro

Rainwat

Rainwater 
Council’s L
Lands and 

al Terminal Facil

N 76 104 485 28

- concept plan rep

cx 

imum site dis
dition maximu
cates an incre
res per secon
ey informatio
th), may alte

model inputs a

Water qua

water qu
water runoff q
rmined accor
ls applicable

ves 

prevent adver
 the SIMTA s

vent bed and

vide sufficien

make certain 
SIMTA site. 

mance targ

ety per cent r

ty per cent re
pended Solid

y-five per cen
sphorus load

y-five per cen
ogen load. 

imise water c
water for non

ed storm
of stormwate
posal to mee

ter tanks 

tanks are req
Liverpool Dev

also to satis

lity—Flood Stud

89 

ports\changes hig

scharges fro
um 100 year
ease in site d
nd compared
on along Moo
er this result.

and outputs 

ality 

ality obj
quality objec
rding to the L
e to Mooreba

rse impact o
site. 

 bank erosio

t flows to sup

that Water S

gets 

reduction in t

eduction in t
ds load. 

nt reduction 
d. 

nt reduction 

conservation
n-potable wat

mwater q
er quality me
et the set trea

quired to me
velopment C
sfy sustainab

dy and Stormwa

ghlighted\dn00256

m the two ea
r ARI dischar
discharge (co
d with 12.7-c
orebank Ave

are included

ectives 
ctives and tre
Liverpool Dev
nk Defence 

n receiving e

on and instab

pport aquatic

Sensitive Urb

the post deve

he post deve

in the post d

in the post d

n through the
ter demands

quality m
asures are p
atment targe

eet the water 
ontrol Plan (
ility building 

ater Managemen

6-simta stormw

astern outlets
rges. For the
ompared to t

cubic-metres 
enue (to allow

 in Appendix

and trea
eatment targe
velopment C
Lands). Thes

environments

bility of water

c environmen

ban Design p

elopment ave

elopment ave

development 

development 

e use of wate
s. 

measure
proposed to b
ets. These in

conservatio
(2008) for de
requirement

nt 

water manage

s would not e
e single weste
the existing c
per second,

w more accu

x A. 

atment t
ets for the SI

Control Plan 2
se include th

s which may 

rways. 

nts and ecolo

principles are

erage annua

erage annua

average ann

average ann

er efficient de

es 
be implemen
clude the fol

n controls se
evelopment in
ts. 

ement and 

exceed exist
ern outlet, th
condition) of 
 however, ad
rately spill le

targets 
IMTA propos
2008 (genera
he following. 

be caused b

ogical proces

e appropriate

al gross pollu

al load of Tota

nual load of T

nual load of T

evices and re

nted as part o
lowing. 

et by Liverpo
n Moorebank

Page 17

ting 
he model 

14.7-cubic-
dditional 
evels and 

sal have 
al controls 

by the flow 

sses. 

ely applied to

utant load. 

al 

Total 

Total 

e-use of 

of the 

ol City 
k Defence 

7

o 



 

 

 SIMTA Moorebank Intermodal Terminal Facility—Flood Study and Stormwater Management
Page 18 Hyder Consulting Pty Ltd-ABN 76 104 485 289
 f:\aa003760\r-reports\variation 14 - concept plan reports\changes highlighted\dn00256-simta stormwater management and flood study-

final_nm.docx

 

Rainwater tanks will be used to collect roof water from the site’s warehouses to be used for non-
potable water demands for toilet flushing and for outdoor use. All rainwater tanks are assumed 
to have a first-flush device to capture gross pollutants and sediments which may have 
accumulated on the roof. Rainwater tanks also provide stormwater treatment through settling 
and harvesting in addition to their main purpose of providing alternative source of water for non-
potable water uses. 

Initial sizing for the proposed rainwater tanks is based on providing the estimated non-potable 
water demands for a period of 20 days. The non-potable water demands for the proposed 
warehouses were about 60 per cent of the total water use of these buildings. The population for 
each warehouse was around one person per 20-squared-metres using an average of 20 litres 
per person per day (VIC EPA Code of Practice for Small Wastewater Treatment Plants (1997). 
The proposed rainwater tank sizes for the various catchments of the site are presented in Table 
4. 

Pre-treatment 

Buffer strips 

Buffer strips are source control measures used to pre-treat stormwater runoff before it reaches 
the main treatment measures such as rain gardens and bio-swales. Buffer strips are vegetated 
areas adjacent to drainage lines that intercept diffused stormwater runoff from impervious areas 
before it reaches the treatment measures, thus removing coarse to medium sized suspended 
solids and associated nutrients. Buffered areas for the various catchments of the site are 
presented in Table 4. 

Gross pollutant traps 

A gross pollutant trap is a treatment device designed to capture coarse sediment, trash and 
vegetation matter carried in the stormwater. No removal of suspended solids and nutrients has 
been assumed to be associated with GPTs. 

Bio-retention systems 

Rain gardens 

Rain gardens are bio-retention systems that comprise a combination of vegetation and filter 
substrate, which provide treatment of stormwater through filtration, extended detention and 
some biological uptake. They are very effective in stormwater pollutant removal, especially 
when associated with a submerged zone, which provides a permanent pool of water at the 
bottom of the system that helps to maintain a healthy plant community. Rain gardens are 
proposed to treat runoff from the majority of the site in an integrated structure that provides for 
OSD storage in addition to water quality treatment.  

Bio-swales 

Bio-swales are bio-retention systems that perform similarly to rain gardens but are generally 
associated with a longitudinal gradient. Thus they provide runoff conveyance in addition to the 
water quality treatment through filtration, extended detention and biological uptake. The 
proposed bio-swales for the Moorebank site have fairly flat gradient. Thus they provide 
extended detention during their normal operation, with excess runoff discharging to overflow 
pits. No OSD storage will be provided as part of the proposed bio-swales.  
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Lining 

In general, bio-retention systems are lined either to protect adjacent structures or if the site has 
known salinity hazards. There are no known risk associated with salinity on the Moorebank site 
as indicated by the salinity hazard risk map of NSW produced by the Department of 
Environment and Climate Change. However, as the site’s soils are predominantly clays and 
sandy clays associated with shrinkage and differential settlement, lining of the bio-retention 
systems may be required when they located next to footings of structures such as retaining 
walls and buildings. 

The proposed rain garden and bio-swale areas for the various catchments of the site are 
presented in Table 4. Typical details are presented in the drawings associated with this report. 

Table 5: Proposed stormwater quality treatment measures for the site 

Catchment Rainwater Tank

(kL) 

Buffer Area 

(m2) 

Rain Garden/ 

filter area (m2) 

Bio-swale/ 

filter area (m2) 

A1  
(27.178 ha) 2083 1963 6960/4640  

A2  
(3.506 ha) 0 525  1656/1035 

B1  
(13.477 ha) 

1132 808 3200/4800  

B2  
(3.059 ha) 

0 459  1152/720 

C  
(35.714 ha) 857 1714 5000/5000  

Rain garden and bio-swale areas are “average”, the area is measured at half of the extended detention depth. 
Refer to Drawing CP022 for WSUD catchment plan. 

4.1.2.3 Assessment methodology 
Assessment of the performance of the proposed stormwater quality measures has been 
undertaken using the Model for Urban Stormwater Improvement Conceptualisation (MUSIC 
V4.0). A MUSIC model for the SIMTA site has been developed assuming that the site has 
industrial land use with imperviousness shown in Table 5. The MUSIC model layout and key 
modelling parameters are included in Appendix C. 

Table 6: MUSIC model land use for the site 

Catchment Land use Land Use area (ha) Land use 
imperviousness 

A1  
(27.178 ha) 

Roof 17.359 100% 

Pavement to buffer 3.930 100% 

Pavement to GPT 5.892 100% 
A2  

(3.506 ha) 
Roof 0  

Pavement to buffer 3.506 100% 

Pavement to GPT 0  
B1  

(13.477 ha) 
Roof 9.434 100% 

Pavement to buffer 1.617 100% 

Pavement to GPT 2.426 100% 
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Catchment Land use Land Use area (ha) Land use 
imperviousness 

B2  
(3.059 ha) 

Roof 0  

Pavement to buffer 3.059 100% 

Pavement to GPT 0  
C  

(35.714 ha) 
Roof 7.143 100% 

Pavement to buffer 11.428 100% 

Pavement to GPT 17.143 100% 

4.1.2.4 Results and comments 
Based on the proposed stormwater quality measures the treatment performance for each 
catchment and the whole site is presented in Table 6.  

In summary, the water quality assessment methodology and treatment performance of the 
proposed WSUD measures is understood to comply with the treatment targets according to the 
Liverpool Development Control Plan (2008). 

Table 7: Treatment performance summary for the site 

Catchment Pollutant reduction 

Gross pollutants 
(%) 

TSS  

(%) 

TP  

(%) 

TN  

(%) 

A 100 91.7 76.8 61 

B 100 94.0 80.8 67.8 

C 100 86.6 71.6 46.4 

Total site 100 89.1 74.7 55.9 

Treatment targets 90 80 45 45 
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The accompanying Drawings also include sketches which indicate the management of 
neighbouring property flows that discharge to the south-eastern culvert (“Outlet B”), and a two 
metre wide stormwater corridor along the eastern boundary to allow the capture of Greenhills 
Road runoff. 
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Figure 6 - Proposed rail link alignment (overlaying Liverpool City Council Regional Flood Planning Areas)  
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Figure 7- Location of HEC-RAS sections modelled 
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Subsequently, the HEC-RAS model was adjusted to include the existing East Hills Railway 
bridge crossing. The existing railway bridge details have been based upon ‘WAE’ drawing 
information included in Appendix C. The results of this modelling are presented in Table 9. 

Table 9 - HEC-RAS results; Year 2000 scenario and East Hills Railway Bridge comparison 

HEC-RAS Section 

Label 

Year 2000 Scenario 

[No Railway Bridges] 

East Hills Railway 

Bridge flood level 

Flood Level Change* 

(m) 

40 13.11 13.13 0.02 

39 12.83 12.85 0.02 

38 12.77 12.79 0.02 

37 12.59 12.62 0.03

36 12.48 12.50 0.02 

35 12.35 12.37 0.02 

34 12.09 12.12 0.03 

33.5 - - ‐ 

33 11.87 11.90 0.03

32 11.93 11.95 0.02 

31 11.86 11.88 0.02 

30 11.82 11.85 0.03 

29.3 11.72 11.75 0.03 

29.15 - - ‐ 

28.7 11.70 11.70 0 

28.85 - - ‐ 

28.7 11.67 11.67 0 

28 11.50 11.50 0 

27 11.35 11.35 0 

26 11.35 11.35 0 

25 11.20 11.20 0 

 

As can be seen, installation of the East Hills Railway bridge, resulted in a modelled rise in the 
100 year ARI flood level within the immediate vicinity of the bridge of approximately 30 mm. This 
result is ameliorated between 1 km and 600 m from the bridge structure.  
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Table 10 - Georges River 100 year ARI flood levels (mAHD); pre and post Georges River railway bridge 
development  

HEC-RAS Section 

Label 

Existing Railway 

Bridge only 

Inclusive of Proposed 

Railway Bridge 

Flood Level Change* 

(m) 

40 13.13 13.14 0.01m 

39 12.85 12.85 0.00m 

38 12.79 12.79 0.00m 

37 12.62 12.62 0.00m 

36 12.50 12.51 0.01m 

35 12.37 12.39 0.02m 

34 12.12 12.14 0.02m 

33.5 - - - 

33 11.90 11.92 0.02m 

32 11.95 11.98 0.03m 

31 11.88 11.91 0.03m 

30 11.85 11.87 0.02m 

29.3 11.75 11.78 0.03m 

29.15 - - - 

28.7 11.70 11.72 0.02m 

28.85 - - - 

28.7 11.67 11.67 0.00m 

28 11.50 11.50 0.00m 

27 11.35 11.35 0.00m 

26 11.35 11.35 0.00m 

25 11.20 11.20 0.00m 

* Due to proposed railway bridge 
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6.2 Proposed Railway Floodplain Crossing 

Figure 9 indicates a section of the proposed rail link alignment to be located within the western 
floodplain of the Georges River. 
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Figure 9 –Proposed rail link alignment on western floodplain of the Georges River 
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Figure 10 shows the George’s River floodplain ‘flood planning’ and flood prone’ areas as defined 
by Liverpool City Council. The flood planning and flood prone areas extend westward, across 
the overbank of the Georges River and through the existing Glenfield Waste Disposal Facility 
and quarry.  

Ground surveys undertaken by Hard and Forester Pty Ltd in August 2010 and July 2012 have 
confirmed that the Georges River western top of bank levels are no lower than 11.8 mAHD. This 
is at least 0.3 m above the Georges River 100 year ARI flood levels in this vicinity, which range 
from 11.5 mAHD at Mike-11 Section 101.795 (HEC-RAS section 28) to 11.2 mAHD at Mike 11 
Section 102.390 (HEC-RAS section 25)(see Figure 7 and Appendix C). As such the Georges 
River 100 year ARI mainstream flood flows would not extend overbank to the Glenfield Waste 
Disposal Facility, nor as far west as the proposed rail link alignment. 

In terms of the Georges River PMF, the Mike-11 flood level is 13.9 mAHD at Section 101.795 to 
13.3 mAHD at Mike 11 section 102.390. It is noted that the proposed top of rail level in this area 
would be at approximately 16.0 mAHD. Therefore to avoid adverse flood impacts along the 
Georges River floodplain (in extreme events larger than the 100 year ARI) as a result of the 
proposed rail link, sections of the rail embankment would require waterway structures to allow 
for extreme event flood flows to spread westward across the floodplain, as is currently the case. 
The necessity for, and sizing of, these structures will be investigated during detailed design.  

Also, it appears that under existing conditions, there is little if any catchment runoff impacting on 
the western side of the proposed railway alignment due to the quarry excavation within the 
Glenfield Waste Disposal Facility. Larger catchment areas to the west of the quarry are cut-off 
and directed northward to Georges River as indicated in Figure 9. 
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Figure 10 - Liverpool City Council Flood Planning Areas for existing catchment conditions 
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7 Evacuation and refuge 
A flood emergency response plan for the site will be necessary. 

The TUFLOW site model results for Anzac Creek (see Appendix E, SIMTA site development) 
indicates that filling will raise the site above the regional PMF flood levels.  

The site is located within upper catchment areas and, as recognised in the NSW Floodplain 
Management Manual (April 2005, Section L6.2), there would be little if any available warning 
time for people to undertake action. As such, in developing an evacuation and refuge plan it 
should include a refuge within the proposed buildings until hazardous flows have subsided and 
safe evacuation is possible. 
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Appendix A 
 

Initial DRAINS model input and output –  

existing and proposed conditions 
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