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SPATIAL METHODOLOGY FOR ASSESSING FLOOD MAGNITUDES 

Introduction 

1.1 Background 

The Australian Government has committed to deliver the Melbourne to Brisbane Inland Rail (Inland Rail), as 

a vital piece of infrastructure to complete the National Freight Network and to provide for a significant modal 

shift of freight from road to rail. On behalf of the Department of Infrastructure and Regional Development 

(DIRD), the Australian Rail Track Corporation (ARTC) has been tasked with preparing a 10-year delivery 

strategy for Inland Rail. The Parkes to Narromine (P2N) Project is one of 13 projects that comprise the Inland 

Rail Program and is approximately 103 km long. 

The P2N Project was declared to by critical State significant infrastructure (CSSI) by virtue of Schedule 5, 

clause 7 of State Environmental Planning Policy (State and Regional Development) 2011. On 7th June 2018, 

the P2N Project was approved by the Minister Planning under section 5.19 of the Environmental Planning 

and Assessment Act 1979 and the Inland Rail – Parkes to Narromine Conditions of Approval (CoA) (SSI 

7475) were issued. 

The P2N Project is generally located within the existing rail corridor between the towns of Parkes and 

Narromine, via Peak Hill (see Figure 1 for exact location). P2N also includes a new, greenfield connection to 

the Broken Hill line, known as the Parkes North-West Connection, at the southern end of the Project near 

Parkes. 

The key features of the Project include: 

• Upgrading the track, track formation and culverts within the existing Rail Corridor including signal 

upgrade between Parkes and Narromine 

• Providing three new crossing loops within the existing Rail Corridor at the nominated locations 

• Providing a 5.3 km long rail connection between Inland Rail and the Broken Hill line to the west of 

Parkes (‘the Parkes North-West Connection’). 

This report has been produced to supplement CoA E24 of the Parkes to Narromine Conditions of Approval 

(SSI 7475), which has been conditionally approved for the project. Condition E24 states: 

E24 The Proponent must develop a methodology for spatially defining how the length(s) of the rail 

corridor impacted by a flood event will be determined for the purposes of Condition E23. The 

methodology must be developed in consultation with OEH and submitted to the Secretary for 

approval prior to the commencement of operation of the CSSI. 

All information presented below has been sourced from: 

• Parkes to Narromine Flood Study Report (Rev 2) Volumes 1 (3-0001-240-IHY-00-RP-0003) and 2 

(3-0001-240-IHY-00-RP-0004); and 

• Internal ARTC procedures. 

The Parkes to Narromine Flood Study Report (Rev 2) Volumes 1 (3-0001-240-IHY-00-RP-0003) and 2 (3-

0001-240-IHY-00-RP-0004) documents are publicly available on the Inland Rail Parkes to Narromine Project 

website as per condition E21 of the P2N Conditions of Approval. 
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Figure 1 – P2N Project Location 
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2 History of P2N Flooding Conditions E21 and 24 

2.1 Condition E21 – Flood Design Report 

Condition E21 of the Parkes to Narromine Conditions of Approval states the following: 

E21 Further flood modelling based on the detailed design of the CSSI must be undertaken for flood 
impacts (including downstream impacts of the CSSI). The results of the modelling must be detailed in a 
Flood Design Report. The Flood Design Report must be prepared in consultation with OEH and the 
relevant councils and include: 

a) the results of the downstream flood assessment for the 5 year ARI event, 20 year ARI event, 100 year ARI 
event; 

b) provide consideration of the consequences of extreme flood events greater than the 100 year ARI event; 

c) flood height changes to a resolution no coarser than one (1) centimetre; 

d) a comparison of the results with the requirements of Condition E22; 

e) the mitigation and management measures that will be undertaken in the event that the assessment indicates 
that the flooding characteristics exceed the design objectives specified in Condition E22; 

f) changes in the depths of inundation including locations where previously there would have been no 
inundation; 

g) flow changes in all watercourses and overland paths; 

h) an assessment of the impacts of the CSSI including impacts on sedimentation, erosion, scouring, and bank 
and stream stability; 

i) mitigation measures to minimise potential adverse impacts and respond to actual impacts in accordance with 
the DPI’s Guidelines for Controlled Activities on Waterfront Land; and 

j) a description of the cross-sectional dimensions and location of all proposed spoil mounds associated with the 
CSSI. 

The Flood Design Report must be reviewed and endorsed by a suitably qualified and experienced 
hydrologist who is independent of the person who prepared the Flood Design Report and whose 
appointment must be approved by the Secretary. The hydrologist’s endorsement must include a 
statement verifying that new and replacement culverts have been designed in accordance with the 
requirements of Conditions E29 and E30. 

The Flood Design Report must be submitted to the Secretary and OEH for information at least one (1) 
month prior to the commencement of construction of permanent works that may impact on flooding. 

To fulfil the requirements of CoA E21, the following steps were undertaken in compiling the Flood Study 
Report (Rev 2) and providing the Flood Study Report to the Biodiversity Conservation Division of the 
Department of Planning, Industry and Environment (formerly the Office of Environment and Heritage (OEH)) 
for their consultation. 

• The Flood Study Report (referred to in CoA E21 as the Flood Design Report) Volumes 1 and 2 were 
initially submitted to the Department of Planning, Industry and Environment (DPIE, the Department) 
for information on 21 December 2018. This package included an Independent Hydrology 
Assessment by , who reviewed and endorsed the report as a suitably qualified and 
experienced hydrologist. Additionally, the appointment of  as the suitably qualified and 
experienced hydrologist was approved by the Department. 

• Concurrently, the Flood Study Report and associated information (Vol 2) was initially provided as 
“Revision 1” to Councils and  of OEH for their review on 21 December 2018. No issues 
were raised by OEH regarding the Flood Study Report at this time. 

• Minor culvert sizes were revised as part of the final design which required an updated Flood Study 
Report to be drafted and resent for review to OEH. 

• The Flood Study Report and associated information (Vol 2) was updated as a consolidated “Rev 2” 
document to account for the minor changes of culvert sizes along the alignment. 

• The Flood Study Report Rev 2 documents were finalised and sent to of OEH on 08 
August 2019, in which it was noted to OEH that the Rev 2 document changes were minor in nature 
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. 

and would not have any material change from the Rev 1 documents. It was advised by  that he 
was moving on, with all future correspondence to be provided to of OEH (Senior 
Conservation Planning Officer) in the interim who will facilitate an appropriate OEH reviewer. 

• ARTC forwarded the Flood Study Report Rev 2 documents to on 15 August 2019 for 
review. Note: Due to multiple file transfer issues, the Vol 2 information was only able to be 
downloaded by OEH on 06 September 2019. 

• ARTC provided the Flood Study Report Rev 2 documents to the independent hydrologist to facilitate 
his review whilst OEH undertook their own updated review. The independent hydrologist undertook 
his review and provided his conditional support and endorsement of the FDR Rev 2 on 22 August 
2019. 

• On 20 September 2019, the Project provided the Flood Study Report (Revision 2) Volumes 1 and 2 
to the Department. This transmittal also included the two Independent Hydrology Assessments for 
Revisions 1 and 2 of the Flood Study Report from 

• On 9 October 2019, the Project received correspondence from the Biodiversity and Conservation 
Division (BCD) (formerly OEH), which thanked the Project for consulting with BCD as required by the 
Conditions of Approval and recommended providing the Flood Study to the Department without 
comment from BCD. 

• Following this, the Flood Study Report (Revision 2) Volumes 1 and 2 were uploaded to the Parkes to 
Narromine website, on 06 March 2020. 

The methodology for spatially defining how the length(s) of the rail corridor impacted by a flood event for the 
purposes of Condition E23 is outlined in the Flood Study Report and is therefore related to CoA E24. 

2.2 Condition E24 - Methodology for spatially defining how the length(s) of the 

rail corridor impacted by a flood event will be determined  

On 20 September 2019, letter CSSI 7475 Inland Rail – Parkes to Narromine – Condition E24 – Flood Review 

(Spatial Methodology) (ARTC REF # 5-0000-240-EAP-00-LT-0055) (the spatial methodology letter) was 

emailed to the Department of Planning, Industry and Environment (DPIE, the Department) in preparation for 

the operation of the North-West Connection component of the P2N Project. This letter and its referenced 

documents provided evidence of the development of spatially defining rail corridor lengths that may be 

impacted by a flood event. The spatial methodology letter referenced a list of flood maps, which originate in 

the Flood Study Report (referenced as the Flood Design Report in CoA E21), to identify key areas of 

sensitivity to flooding along the rail corridor and to inform the detailed methodology for the preparation of the 

Flood Review Reports that are required by CoA E23. The spatial methodology letter cross referenced the 

maps in the Flood Study Report, rather than attaching the maps to the letter for the following reasons: 

• The maps provide detailed spatial information about flooding under varying event conditions along 

the alignment and, consequently, number in the hundreds; and 

• Cross referencing the maps in the Flood Study Report, rather than duplicating them in the letter 

allows the project to maintain one source of truth for the maps. 

Following submission of the spatial methodology letter on 20 September 2019 to the Department, the Project 
received letter Spatial methodology for Flood Review Report: Condition E24 Inland Rail: Parkes to 
Narromine (CSSI 7475) on 25 September 2019, which conditionally approved the spatial methodology, 
as outlined in the spatial methodology letter, pursuant to condition E24 (refer Attachment 1). The 
conditional aspect of this approval required the Project to complete consultation with Environment Energy 
Science (formerly the Office of Environment and Heritage) and update the revision 2 of the Flood Study 
Report  (referred to as the Flood Review Report incorrectly) to address any comments received from EES on 
the spatial methodology and resubmit to the Department for information by 30 October 2019. 

On 9 October 2019, the Project received correspondence from the Biodiversity and Conservation Division 
(BCD) (EES, formerly OEH), which thanked the Project for consulting with BCD as required by the 
Conditions of Approval and recommended providing the Flood Study Report (which includes the 
methodology) to the Department without comment from BCD (refer Attachment 2). 
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