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2 References, Definitions and Abbreviations 
2.1 Definitions and Abbreviations 

Definitions and abbreviations to be applied to the Flood Emergency Management Sub-plan     are listed 
Table 2-1. 

Table 2-1 Definitions and abbreviations  

Term Definition  

AEP Annual Exceedance Probability. The probability that a design event (rainfall or 
flood) has of occurring in any 1-year period. 

AMS Activity Method Statement 

ARR Australian Rainfall and Runoff (Ball et al, 2019) 

ARTC Australian Rail Track Corporation  

BCS Biodiversity, Conservation and Science Division of the Environment and 
Heritage Group of the NSW Department of Climate Change, Energy, the 
Environment and Water 

BoM Bureau of Meteorology  

Catchment  The area drainage by a stream or body of water or the area of land from which 
water is collected. 

CEMP Construction Environmental Management Plan  

CoA Conditions of Approval 

CCS Community Communication Strategy 

CM Construction Manager 

CPESC Certified Professional is Erosion and Sediment Control 

CSEM Community and Stakeholder Engagement Manager 

CSSI Critical State Significant Infrastructure  

DCCEEW Department of Climate Change, Energy, the Environment and Water 

Design Rainfall Design rainfalls are based on the statistical analysis of historical rainfall data to 
determine the design rainfall depth (mm) or design intensity (mm/hr) 
corresponding to selected durations and frequencies (BOM, 2015). 

DPIE Department of Planning Industry and Environment  

DS Discipline Superintendent (Rail, Earthworks, etc) 

Earthworks All operations involved in loosening, excavating, placing, shaping and 
compacting soil or rock. 

Embankment An earthen structure where the road (or other infrastructure) subgrade level is 
about the natural surface. 

ESM Environment and Sustainability Manager 

EIS Environmental Impact Statement 

EMS Environmental Management System  

EPA  Environmental Protection Authority  

EPBC Act  Environmental Protection and Biodiversity Conservation Act 

EPL Environment Protection Licence 
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Table 2-3 RMMs applicable to this FEMP  

Ref. Issue  Mitigation Measure  Timing  Document 
Reference  

HS-4 Flood and 
emergency 
response 

A flood and emergency response plan would be prepared 
and implemented as part of the CEMP. The plan would 
include measures, processes and responsibilities to 
minimise the potential impacts of construction activities 
on flood behaviour and bushfire risk as far as practicable. 
It would also outline measures to manage emergency 
responses during construction. 

Prior to 
Construction 

This FEMP 

HF-5 Flooding 
impacts 

Construction planning and the layout of construction work 
sites and compounds would be undertaken with 
consideration of overland flow paths and flood risk, 
avoiding flood prone land and flood events where 
practicable. 

Prior to 
Construction 

During 
Construction 

Section 10 

Prior to construction, a flood warning system will be 
established in for the Dudauman Creek catchment, 
upstream of construction areas for use during 
construction, with reference to Bureau of Meteorology 
forecasts. 

Section 8 

Following development of the construction methodology, 
critical stages of the works would be identified and tested 
in the flood model to identify potential construction phase 
flooding impacts. The tests should simulate the following 
in the model for a number of construction phase 
scenarios as required: 

Section 10 and 
10.1 

Flood Design 
Verification 
Report and 
design 
documentation key stages of temporary embankment opening during 

demolition/reconstruction that could pass additional flow 
downstream 

location and level of long term construction facilities (such 
as compounds, access tracks and stockpiles) that could 
obstruct and divert flows 

location and level of temporary works in waterways and 
overland flow paths during bridge and culvert construction 
that could obstruct and divert flows. 

The construction phase flood modelling should be 
iterated through sufficient scenarios to inform planning of 
the works such that construction phase flood impacts are 
identified and managed accordingly. 

Section 10 

The outcomes of the modelling should be used to inform 
the construction phase flood emergency response plan 
(mitigation measure HS-4). 

Section 10 

Section 9 

The flood warning system outputs should be used to set 
trigger levels and associated actions in the flood 
emergency response plan. 

Section 8.3 

Section 10 

AHF-1 Hardstand 
areas 

Minimising hard stand areas in the vicinity of camp 
buildings to minimise increases in runoff. 

During 
Construction 

TWAFMP 

Section 10 

AHF-3 Stormwater 
management 

Stormwater drainage infrastructure would be included 
under proposed access tracks and roads to maintain 
existing local overland flows to the farm dam to the north 
of the accommodation camp site 

Prior to 
Construction 

During 
Construction 

TWAFMP 

Section 10 

AHF-4 Flood 
management 

A stormwater detention basin would be constructed at the 
accommodation camp (indicative location would be in the 

Prior to 
Construction 

TWAFMP 
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Ref. Issue  Mitigation Measure  Timing  Document 
Reference  

northern portion of the lot) to capture stormwater runoff 
from the car park during the 10% AEP flood event and 
will be designed in accordance with the Soil and Water 
Management Plan (refer to WQ-3). 

During 
Construction 

Section 10 

LP13 Bushfire Risk The flood and emergency response plan (mitigation 
measure HS-4) would include measures to minimise the 
potential for bushfire risks. 

Prior to 
Construction 

 

Bushfire 
Emergency 
Management 
Plan 
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Figure 3-1 Project Locality (Source: Illabo to Stockinbingal - Environmental Impact Statement, 2022)  
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Figure 3-2 Key Project Features (Source: Illabo to Stockinbingal - Environmental Impact Statement, 2022)  
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previous Cootamundra Shire Council, the Cootamundra LFP (NSW SES, 2007), and its updated 
version (November 2023), governs flood emergency management arrangements for the urban areas 
of Stockinbingal.  

The NSW SES State Controller (or delegate) will appoint Incident Controllers and establish Incident 
Control Centres. The NSW SES Incident Controller, in consultation with participating supporting 
emergency services and functional areas will determine the appropriate breakdown of an Area of 
Operations into Divisions and/or Sectors. The delegated Cootamundra controller is then responsible 
for dealing with local floods. The LFP outlines that emergency services such as the Rural Fire Service 
(RFS) is to provide personnel in rural areas and villages to inform the delegated Cootamundra SES 
local controller about gauge heights, flood conditions and response needs in their own communities 
and to disseminate flood information. 

5.4 Environmental Protection Licence 
The Project will be required to apply and maintain an Environmental Protection Licence (EPL) as a 
Scheduled Activity for 'railway activities - rail infrastructure construction' under the Protection of the 
Environment Operations Act 1997.. Once the Project has obtained an EPL, this section will be updated 
if there are any flood emergency management related conditions.
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Chainage  

 

Waterway  Catchment 
Area 

Flood 
Warning 
Time 
(Est.) 1 

1% AEP 
In-
channel 
Flood 
Depth (m)  

1% AEP 
Velocity 
(m/s) 

Basin Name  

7940 Ulandra Creek 71 km2 5 hours 3.0 2.0 Murrumbidgee 
River Basin 

14480 Run Boundary 
Creek 

18 km2 4 hours 1.5 4.0 Murrumbidgee 
River Basin 

20130 Isobel Creek 8 km2 5 hours 1.5 4.0 Murrumbidgee 
River Basin 

36200 Powderhorn 
Creek 

25 km2 5 hours 2.0 1.5 Lachlan River 
Basin 

37950 Dudauman 
Creek 

27 km2 4 hours 2.0 1.8 Lachlan River 
Basin 

Note 1: 1% AEP Flood Warning (time to peak) was extracted from hydrologic model  

Note 2: 1% AEP Flood velocities obtained from EIS Section 12.3.4. These velocities will be included and 
considered in the Site-Specific Flood Preparation Plan (Appendix C) for that waterway. These velocities and 
associated scour potential will be considered during flood preparation works and mitigation measure 
developed with the Certified Professional is Erosion and Sediment Control to manage the risk as reasonably 
practicable. 

6.3 Historic Flood Events 
6.3.1 1974 Flood at Stockinbingal Village 
The Stockinbingal village is located on the combined floodplain of the Bland and Dudauman Creeks. 
The Project does not cross Bland Creek but intersects many tributaries of Bland Creek including 
Powder Horn Creek. The Stockinbingal Floodplain Management Plan indicates that there is a series 
of artificial levees along Dudauman Creek between Burley Griffin Way and the Lake Cargelligo Line. 
The levees are estimated to provide flood immunity to the town in events up to the 10% AEP.  

The Stockinbingal Floodplain Risk Management Plan also indicates that the two most significant floods 
that have occurred at Stockinbingal occurred in 1956 and 1974. Inundation in Stockinbingal during the 
1974 flood event occurred when Dudauman Creek broke its banks in the vicinity of the West Street 
and Wood Street intersection, and at the Geraldra Street crossing. Figure 6-1 shows the rail crossing 
at the Bland Creek Railway Bridge during the 1974 flood at Stockinbingal. 
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Figure 6-1 Photo of 1974 Flood at Stockinbingal (Bland Creek Railway Bridge)  

6.3.2 2011 Event near Illabo 
A severe rainfall event also occurred in February 2011 where more than 140 mm of rain was recorded 
within a 12-hour period at Muttama. The severe rain event resulted in flooding within the Jeralgambeth 
Creek catchment near the township of Illabo.  





http://www.bom.gov.au/fwo/IDN60236/IDN60236.573013.plt.shtml
https://realtimedata.waternsw.com.au/water.stm


http://www.bom.gov.au/nsw/flood/centralwest.shtml
https://realtimedata.waternsw.com.au/water.stm
http://www.bom.gov.au/australia/meteye/?loc=NSW_FA001
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Figure 8-2 Location of Rainfall and Water Level Gauging Stations  

8.3 Forecast Rainfall Depths and Trigger Levels 
The rainfall Intensity Frequency and Duration (IFD) patterns between Illabo and Stockinbingal are 
effectively the same across the alignment (WSP, 2022). This means that flood warning signals may be 
represented by a single rainfall depth range (or trigger level) as forecast by one or more regional rainfall 
gauges within the region. Forecast rainfall depths and trigger levels will form the basis of the Flood 
Warning Strategy presented in Section 8.5. 

Bench-mark rainfall depths for the region have been extracted from the BoM website with reference to 
the approximate midpoint of the alignment at (Lat -34.538, Long 147.862). The rainfall depths 
associated with critical storm durations (i.e. the storm duration that produces the worst-case flooding) 
are summarised in Table 8-3 below. This indicates that forecast rainfall totals of +36.8 mm or more 
within a 3 -hour period  is expected to generate flooding within local waterway crossings. A summary 
of forecast rainfall trigger levels, and associated actions based on storm duration and predicted rainfall 
depth is included in Table 8-4.   

Table 8-3 Design Rainfall Depths  

Storm 
Duration 
(hours)  

Rainfall Depth (mm)  

20% AEP 10% AEP 5% AEP 2% AEP 1% AEP 

3-Hour  36.8 43.8 50.8 60.4 68.0 

4.5-Hour  41.7 49.6 57.5 68.2 76.6 

6-Hour  45.7 54.3 62.8 74.4 83.5 

573013 Wattle Creek 
at Dudauman 

073150 Stockinbingal 
(Sunnydale) 





http://www.bom.gov.au/nsw/NSW_SLS_Current.pdf
http://www.bom.gov.au/nsw/warnings/


https://realtimedata.waternsw.com.au/water.stm
https://realtimedata.waternsw.com.au/water.stm
http://floodsnearme.manly.hydraulics.works/
http://floodsnearme.manly.hydraulics.works/
http://www.bom.gov.au/australia/warnings/
http://www.bom.gov.au/australia/warnings/
http://www.bom.gov.au/nsw/warnings/
http://www.bom.gov.au/australia/meteye/?loc=NSW_FA001
http://www.bom.gov.au/products/IDR553.loop.shtml#skip
http://www.bom.gov.au/products/IDR553.loop.shtml#skip
http://www.bom.gov.au/australia/meteye/?loc=NSW_FA001








http://www.bom.gov.au/nsw/warnings/
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Ref Measure / Requirement  When to implement  Responsibility  Reference / 
Source  

Construction Manager, 
Site Supervisor 

FEM23 Progressive Erosion and Sediment Control Plans (PESCP) are reviewed and in consultation 
with the CPESC improved accordingly and will include relevant flood provisions and 
management. 

Construction Environment and 
Sustainability Manager 

Best Practice 

FEM24 Minimising hard stand areas in the vicinity of the temporary workforce accommodation 
facility to minimise increases in runoff. 

Prior to construction 

Construction 

Construction Manager RMM AHF-1 

FEM25 Site drainage of the accommodation camp would be installed in accordance with the 
recommendations in Managing Urban Stormwater: Soils and construction - Volume 1 
(Landcom, 2004) 

Prior to construction 

Construction 

Construction Manager RMM AHF-2 

SEMP 

TWAFMP 

FEM26 Stormwater drainage infrastructure would be included under proposed access tracks and 
roads to maintain existing local overland flows to the farm dam to the north of the 
accommodation camp site 

Prior to construction 

Construction 

Construction Manager RMM AHF-3 

SEMP 

TWAFMP 

FEM27 A stormwater detention basin would be constructed at the accommodation camp (indicative 
location would be in the northern portion of the lot) to capture stormwater runoff from the car 
park during the 10% AEP flood event and will be designed in accordance with the SWMSP 
(refer to WQ- 3). 

Prior to construction 

Construction 

Construction Manager RMM AHF-4 

SEMP 

TWAFMP 

FEM28 The Project boundary of the temporary workforce accommodation facility on impact zone 
defined for the Project would allow sufficient room for provision of temporary and permanent 
erosion and sediment control measures/pollution control measures where required based 
on consideration of overland flow paths and flood risk. 

Water quality control measures would be designed to capture and treat the 80th percentile 
five-day rainfall event and any other requirements as outlined in the Blue Book. 

Prior to construction 

Construction 

Construction Manager, 
Environment and 
Sustainability Manager 

RMM WQ-1 

SWMSP 

FEM29 Ancillary facilities will be located at least 50m from watercourses and outside the 5% AEP 
flood zone where possible. 

Prior to construction 

Construction 

Construction Manager, 
Environment and 
Sustainability Manager 

Best Practice 

FEM30 Where possible, the permanent drainage arrangement (i.e. longitudinal and transverse 
drainage) will be installed prior to mainline earthworks occurring. Where this cannot be 
undertaken, mainline earthworks will not be completed in the locations of new culverts. At 
these locations, a sufficient break will be left within the embankment, extending beyond the 

Prior to construction 

 

Construction Manager, 
Environment and 
Sustainability Manager 

Best Practice 
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10.1 Design and Operational Flood Emergency Management 
Table 10-2 details the flood emergency management related design requirements and how they will 
be implemented for the Project. Although these requirements are not directly managed via the FEMP, 
they provide greater context as to how the Project will manage flooding through design, construction 
and operation.  

Table 10-2 Flood emergency management in design  
CoA/RMM 
Number  

CoA Requirements  Document 
Reference  

CoA E47 All practicable measures must be implemented to ensure the design, 
construction and operation of the CSSI will not adversely affect flood 
behaviour, or adversely affect the environment or cause avoidable 
erosion, siltation, destruction of riparian vegetation or a reduction in 
the stability of river banks or watercourses. 

Drainage 
design reports 
and drawings, 
flood modelling 
and associated 
reports, Flood 
Design 
Verification 
Report 

CoA E48 The hydraulic and hydrological flood modelling undertaken during the 
design of the CSSI and the assessment of its flood impacts must be 
undertaken consistent with the Flood Modelling Specifications listed in 
APPENDIX B SCHEDULE 2. In addition the modelling must be to a 
standard equal to or better than that in the RtS referenced in 
Condition A1. In the event of any inconsistency between the flood 
modelling in the RtS and the Flooding Modelling Specifications listed 
in APPENDIX B SCHEDULE 2, the Flood Modelling Specifications 
prevail. 

Drainage 
design reports 
and drawings, 
flood modelling 
and associated 
reports, Flood 
Design 
Verification 
Report 

CoA E54 The CSSI must be designed with the objective to meet or improve 
upon the flood performance identified in the RtS referenced in 
Condition A1. Variation consistent with the requirements of this 
approval at the rail corridor is permitted to effect minor changes to the 
RtS design with the intent of improving the flood performance of the 
CSSI. 

Drainage 
design reports 
and drawings, 
flood modelling 
and associated 
reports, Flood 
Design 
Verification 
Report 

CoA E55 The CSSI must be designed and constructed so changes in the flood 
behaviour will not exceed the Quantitative Design Limits (QDLs) listed 
in APPENDIX BSCHEDULE 1, as assessed in accordance with the 
flood modelling specifications in APPENDIX BSCHEDULE 2, except 
as provided in Condition E58 below. 

Drainage 
design reports 
and drawings, 
flood modelling 
and associated 
reports, Flood 
Design 
Verification 
Report 

CoA E64 A Flood Design Verification Report (FDVR) must be prepared to detail 
flood behaviour under existing conditions and how this would change 
with the final detailed design of the approved CSSI. The FDVR must 
demonstrate compliance (or otherwise) with Conditions E54 to E58. 

Drainage 
design reports 
and drawings, 
flood modelling 
and associated 
reports, Flood 
Design 
Verification 
Report 

CoA E66 The Flood Design Verification Report must be submitted to the 
Planning Secretary for approval at least one month prior to the 
commencement of construction of permanent works that may impact 
on flooding. Works that may impact on flooding cannot commence 
until the Flood Design Verification Report is approved by the Planning 
Secretary. The Flood Design Verification Report including the flood 

Drainage 
design reports 
and drawings, 
flood modelling 
and associated 
reports, Flood 
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CoA/RMM 
Number  

CoA Requirements  Document 
Reference  

Once operational, equipment or plans developed for the Flood 
Emergency Response Plan (FERP) must be offered to the relevant 
agency for ongoing implementation and use. 

Note: Nothing in this condition prevents the adaptation of an existing 
flood management or emergency plan to satisfy this condition. 

 

CoA E76 The CSSI must be designed, constructed and operated so as to 
maintain the NSW Water Quality Objectives where they are being 
achieved as at the date of this approval, and contribute towards 
achievement of the NSW Water Quality Objectives over time where 
they are not being achieved as at the date of this approval, unless an 
EPL in force in respect of the CSSI contains different requirements in 
relation to the NSW Water Quality Objectives, in which case those 
requirements must be complied with. 

Note: If it is proposed to discharge construction stormwater to 
waterways, a Water Pollution Impact Assessment will be required to 
inform licensing, consistent with Section 45 of the POEO Act. Any 
such assessment must be prepared in consultation with the EPA and 
be consistent with the 

Drainage 
design reports 
and drawings.  

CoA E77 The CSSI must be designed, constructed and operated to: 

(a) ensure all drainage feature crossings (permanent and temporary 
watercourse crossings and stream diversions) new or modified 
surface water drainage (including cess drains), depressions are 
designed and constructed and maintained in accordance with 
Guidelines for controlled activities on waterfront land: riparian 
corridors (Department of Industry, 2018) and Policy and Guidelines for 
Fish Habitat Conservation and Management (Department of Primary 
Industries, 2013); 

(b) locate all scour protection work associated with replacement 
culverts or the construction of new culverts within the rail corridor, or 
as agreed to by the relevant landowner in accordance with Condition 
E57; 

(c) ensure that there is no permanent interception of, and/or 
connection with, groundwater; 

(d) ensure all discharges from new or modified surface drainage 
(including cess drains) adjacent to the new and upgraded track are 
released at a controlled rate to prevent scour; and 

(e) ensure that any recycled wastewater (including recycled/treated 
water) proposed for use by the CSSI, considers risks to human health 
or the receiving environment and meets the relevant standards. 

Drainage 
design reports 
and drawings, 
flood modelling 
and associated 
reports, Flood 
Design 
Verification 
Report 

CoA E81 The design of the Project including the longitudinal drainage and the 
cross drainage, is to be prepared to ensure there are no significant 
impacts to the farm dams in the Register and the other items listed in 
Condition E77. The hydrological modelling, calculations or other 
assessments demonstrating no significant impacts are to be 
documented. 

Drainage 
design reports 
and drawings, 
flood modelling 
and associated 
reports, Flood 
Design 
Verification 
Report 

CoA E82 Where culverts, bridge abutments and other cross drainage structures 
are designed to pass flood and surface water flows through the rail 
formation, the orientation of these structures is to be aligned with the 
existing flow direction to minimise disturbance of existing flow patterns 
around the entries and exits to these structures, or as otherwise 
agreed by the Secretary. 

Drainage 
design reports 
and drawings, 
flood modelling 
and associated 
reports, Flood 
Design 
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CoA/RMM 
Number  

CoA Requirements  Document 
Reference  

Following refinement of the cross drainage design, where velocity 
QDL exceedances occur in land adjacent to the corridor that cannot 
be resolved through infrastructure measures within the corridor, 
justification of these residual exceedances will be documented and 
negotiate mitigation measures negotiated with the affected 
landowners for the affected land areas. Negotiation with landowners 
will occur through a structured Flood Consultation Protocol including 
the opportunity for mediation. 

RMM HF-3 Detailed design would consider channelling of water around Ironbong 
Road level crossing and Burley Griffin Way realignment, and the 
potential formation of detention basins as a means of retaining flows 
in a similar manner to existing farm dams and flood levees. 

Drainage, 
bridge and 
level crossing 
design reports 
and drawings, 
flood modelling 
and associated 
reports, Flood 
Design 
Verification 
Report 

RMM HF-8 To mitigate flood risks to life or property beyond the rail corridor along 
Old Sydney Road, flood risk information would be provided in 
sufficient detail, e.g. through appropriate signage, so that relevant 
emergency services personnel and affected third parties are made 
aware of the potential for flooding west of the proposed raised level 
crossing. 

Drainage 
design reports 
and drawings, 
flood modelling 
and associated 
reports, Flood 
Design 
Verification 
Report 

RMM SC-1 Detailed design would include engineering measures to minimise 
operational risks from dispersive, saline and/or low strength soils, 
particularly through foundation and batter design. 

Civil/geotechni
cal design 
reports and 
drawings 
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Appendix A  EIS Revised Hydrology and Flooding Impact  
Assessment Report  
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