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Glossary/ Abbreviations 
Abbreviation  Expanded text 

ARI Average Recurrence Interval – The average period between occurrences equalling or 
exceeding a given value. For example, a 20 year ARI flood would occur on average once 
every 20 years (as defined in the EIS). 

AWS Automatic Weather Station 

BoM Australian Government Bureau of Meteorology 

CCS Community Communication Strategy 

CEMP Construction Environmental Management Plan 

CoA Conditions of approval (state or federal). State CoA are the NSW Minister for Planning’s 
conditions of approval. Federal CoA are the federal Conditions of Approval under the 
EPBC Act. 

DP&E Department of Planning and Environment 

EIS Environmental Impact Statement 

ESCP Erosion and Sediment Control Plan 

EEC Endangered Ecological Community 

EPA NSW Environment Protection Authority 

EP&A Act Environmental Planning and Assessment Act 1979 

EWMS Environmental Work Method Statements 

Flood Relatively high stream flow which overtops the natural or artificial banks in any part of a 
stream, river, estuary, lake, dam, or artificial channel, typically this is larger than a 1 year 
ARI event.  

FHMP Flooding and Hydrology Management Sub-plan 

FRMS&P Horsley Creek Floodplain Risk Management Study and Plan 2017 

IERP Incident and Emergency Response Plan 

NSW Minister, the NSW Minister for Planning 

Non-compliance Failure to comply with the requirements of the Project approval or any applicable licence, 
permit or legal requirements 

Non-conformance Failure to conform to the requirements 

OEH Office of Environment and Heritage 

Preloading Where the ground is "loaded" with material prior to undertaking the bulk of the 
construction works. This enables consolidation of residual soils to commence earlier 
than the adjacent activities. 
The project is unlikely to do any large scale preloading (normally this is done 2-3 years 
in advance of the works), however some minor preloading may occur for shorter 
durations at some locations. 

POEO Act Protection of the Environment Operations Act 1997 

Project, the Albion Park Rail bypass 

REMM Revised Environmental Management Measures 

Roads and Maritime Roads and Maritime Services 

SES State Emergency Service 

SSI State Significant Infrastructure 

SPIR Submissions and Preferred Infrastructure Report - A report developed to respond to 
submissions raised during the exhibition of the EIS and assess changes from the EIS 

SWMP Soil and Water Management Sub-plan 
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Abbreviation  Expanded text 

Temporary works Any temporary physical structure required to facilitate or support Construction. Examples 
include haul roads (dirt tracks for earthmoving plant to traverse the site), temporary 
waterway crossings (rock and pipe crossings of creeks), piling and crane pads (crushed 
rock platforms to support the equipment weight) and the like. Temporary works are 
employed during construction of the project and are removed prior to Construction 
completion. 
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1 Introduction 

1.1 Context 

This Flooding and Hydrology Management Sub-plan (FHMP or Plan) forms part of the Construction 
Environmental Management Plan (CEMP) for Albion Park Rail bypass (Stage 2 – Princes Motorway 
between Yallah and Oak Flats) (the Project).  

This FHMP has been prepared to address the requirements of the Ministers’ Conditions of Approval 
(CoA), the Albion Park Rail Bypass Environmental Impact Statement (EIS), as amended by the 
Submissions and Preferred Infrastructure Report (SPIR), including the revised environmental 
management measures (REMMs) listed in the SPIR and all applicable legislation.  The FHMP 
outlines the management of the project during flood conditions to minimise the impacts of flooding 
on adjacent lands and the environment during construction.  

The flooding and hydrology CoA and REMM that relate to the detailed design phase are addressed 
separately to this FHMP, within the Flooding and Scour Assessment report as described below. 

1.1.1 Description of the Flooding and Scour Assessment report 

The Flooding and Scour Assessment report is a detailed design report (not a construction-related 
management plan). It covers all aspects of the flood assessment, including confirmation of flood 
immunity of the road alignment, flood impact assessment to confirm conformance, scour depth 
estimates at flood bridges, scour countermeasures and bridges, and hydraulic assessment of the 
majority of transverse culverts.  

The purpose of the flooding and scour assessment design is to guide the requirements for waterway 
openings in the flood bridges, inform cross drainage sizes, inform alignment levels in floodplain areas 
and provide evidence of flood impact conformance against the Project requirements.   

The Flooding and Scour Assessment report contains information to address the flooding and 
hydrology conditions of approval that relate to the detailed design phase, including CoA E17-E24. It 
also addresses parts of REMM HF01, HF04, HF05, HF06, HF07, HF08 and HF09 as detailed in 
Table 3-2. 

The Flooding and Scour Assessment report was submitted to DP&E for information on 4 February 
2019 reflecting the progression of the detailed design. The report provides valuable information 
about the flooding characteristics of the area and supplements implementation of the mitigation 
measures contained in Table 6-1. 

1.2 Background and project description 

Roads and Maritime Services (Roads and Maritime) propose to extend the M1 Princes Motorway 
between Yallah and Oak Flats to bypass Albion Park Rail. The motorway would complete the 
'missing link' for a high standard road between Sydney and Bomaderry. The project is known as the 
Albion Park Rail bypass. 

The Albion Park Rail Bypass Environmental Impact Statement assessed the impacts of construction 
and operation of the Project on flooding and hydrology, within the EIS, chapter 8. 

1.3 Environmental management systems overview 

The overall Environmental Management System for the Project is described in Chapter 3 of the 
CEMP.  

The FHMP is part of Fulton Hogan’s environmental management framework for the Project, as 
described in Chapter 4 of the CEMP. Management measures identified in this Plan will be 
incorporated into site or activity specific Environmental Work Method Statements (EWMS).  

EWMS will be developed and signed off by environment and management representatives prior to 
associated works and construction personnel will be required to undertake works in accordance with 
the identified mitigation and management measures.  
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Used together, the CEMP, strategies, procedures and EWMS form management guides that clearly 
identify required environmental management actions for reference by Fulton Hogan personnel and 
contractors. 

The review and document control processes for this Plan are described in Section 1.6 of the CEMP. 

1.4 Consultation for preparation of this FHMP 

This FHMP has been developed in consultation with the OEH (Floodplain Management), Wollongong 
City Council and Shellharbour City Council.  

OEH (Floodplain Management) and Wollongong City Council confirmed they had no comments on 
the FHMP. 

Shellharbour City Council suggested the reference to ‘flood warnings’ be removed. The FHMP was 
revised in response to this suggestion and Shellharbour City Council confirmed it had no further 
comments. 

A summary of consultation undertaken during preparation of this Plan, including copies of all 
correspondence, is provided in Appendix A5 of the CEMP. 

A high risk workshop was undertaken with EPA, NSW Fisheries and the NSW Office of Water to 
review the risks associated construction methods in and around waterways. This workshop was held 
on the 4 March 2019 and looked at waterway protection measures, waterway diversions, temporary 
creek crossings, flooding analysis and preparedness and filling of flood prone land. The workshop 
attendees also given the opportunity to review and comment on EWMS associated with waterways.    

The site has performed in accordance with expectations with the measures identified in the Flooding 
and Hydrology Management Plan being implemented. This includes having significant rainfall events 
of 97mm on the 12 January 2019 and 137mm on the 22 March 2019. EPA officers regularly visit the 
site for joint inspections and on occasions with DPE officers with the site environment team. As such 
no additional specific consultation has occurred with the updated Flooding and Hydrology 
Management Plan. 
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2 Purpose and objectives 

2.1 Purpose 

The purpose of this Plan is to describe how Fulton Hogan proposes to manage construction impacts 
on hydrology and flooding to ensure impacts are minimised and managed so that any significant 
adverse impacts to people and property are avoided. 

2.2 Objectives 

The key objective of the FHMP is to ensure that construction impacts relating to flooding and 
hydrology are minimised. To achieve this objective, the following will be undertaken: 

 Ensure controls and procedures are implemented during construction activities to avoid, minimise 
or manage potential adverse impacts to construction works in the event of a flood within or 
adjacent to the Project corridor 

 Ensure appropriate measures are implemented to address the relevant CoA and revised 
environmental management measures (REMM) outlined in Table 3-1 and Table 3-2 respectively. 

 Ensure measures are implemented to comply with all relevant legislation and other requirements 
as described in Chapter 3 of this Plan. 

2.3 Targets 

The following targets have been established for the management of flooding and hydrology impacts 
during construction of the Project: 

 Ensure full compliance with the relevant legislative requirements, CoA and REMM 

 Avoid any significant adverse impacts to people and property. 

2.4 Environmental performance outcomes 

Table 2-1 identifies the construction-related environmental performance outcomes identified in the 
EIS as amended by the SPIR and how these will be achieved.   

Table 2-1  Environmental performance outcomes 

EIS 
reference 

Environmental performance outcome How achieved 

Section 8.5 
HF04 p255 

Temporary watercourse crossings would be designed to minimise 
impacts on hydrology. 

Compliance in relation to 
hydrology impacts is 
demonstrated through the 
Flooding and Scour 
Assessment Report – 
completed during detailed 
design separately to this FHMP 
and submitted to DP&E for 
information on 4/2/19. 
 
Chapter 6 mitigation measure 
ID FHMM5. 
 
Chapter 6 mitigation measure 
ID FHMM6, FHMM7,  FHMM8. 

Section 8.3.1 
p223 

Where stockpiles are required within the floodplain, they should 
be located and sized to ensure that temporary impacts are not 
greater than those specified in the EIS as amended by the SPIR. 

SWMP Appendix E 
Stockpile management 
Protocol 
 

Section 8.3.1 
p224 

Where possible ancillary sites should be located above the 20 
year ARI flood extent. However, ancillary sites are permitted 
below the 20 year ARI flood level where a contingency plan is 
prepared and implemented to manage flooding in accordance with 
SPIR REMM HF03. 

Ancillary Facilities Management 
Plan (CoA A17) – submitted 
separately to this FHMP. 
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EIS 
reference 

Environmental performance outcome How achieved 

Section 8.3.1 
p225 

Procedures to be followed in preparation for, during and after a 
flood event would be developed for the project.  

Section 4.3 
Section 4.4 

 

3 Environmental requirements 

3.1 Relevant legislation and guidelines 

3.1.1 Legislation 

Legislation relevant to flooding and hydrology management includes: 

 Environmental Planning and Assessment Act 1979 (EP&A Act).  

 Protection of the Environment Operations Act 1997 (POEO Act). 

 State Emergency and Rescue Management Act 1989 (SERM Act). 

 State Emergency Service Act 1989. 

Relevant provisions of the above legislation are explained in the register of legal and other 
requirements included in Appendix A1 of the CEMP. 

3.1.2 Guidelines and standards 

The main guidelines, specifications and policy documents relevant to this Plan include: 

 Floodplain Development Manual (OEH); 

 Floodplain Risk Management Guideline (OEH); 

 Australian Rainfall and Runoff (Institution of Engineers, Australia); 

 New South Wales Flood Prone Land Policy (May 2005); 

 Flood Preparedness: Manual 20 - Australian Institute for Disaster Resilience (Commonwealth of 
Australia, 2009)  

 Flood Warning: Manual 21 - Australian Institute for Disaster Resilience (Commonwealth of 
Australia, 2009)  
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3.2 Minister’s Conditions of Approval 

The CoA relevant to this Plan are listed in Table 3-1 below. A cross reference is also included to 
indicate where the condition is addressed in this Plan or other Project management documents. 

Table 3-1 Conditions of Approval relevant to the FHMP 

CoA No. Condition Requirements Document Reference 

C4 The following CEMP Sub-plans must be prepared in consultation with the 
relevant government agencies identified for each CEMP Sub-Plan and be 
consistent with the CEMP referred to in Condition C1. 

 

Section 1.4 

C5 
(a) 

The CEMP Sub-plans must state how: 

The environmental performance outcomes identified in the EIS as amended 
by the SPIR as modified by these conditions will be achieved 

 

 
Section 2.4. 

(b) the mitigation measures identified in the EIS as amended by the SPIR as 
modified by these conditions will be implemented; 

Through the 
implementation of this 
FHMP (in particular refer to 
Section 3.3). 

(c) the relevant terms of this approval will be complied with (in particular Part E 
of this approval); 

Through the 
implementation of this 
FHMP (in particular refer to 
Part E condition cross 
references below). 

(d) the identification of the relevant environmental specific training and 
induction processes for construction personnel; and 

Section 7.2 

(e) issues requiring management during construction, as identified through 
ongoing environmental risk analysis, will be managed. 

Chapter 5 second 
paragraph 
SWMP 
SWMP Appendix E 
Stockpile Management 
Protocol 

C6 The CEMP Sub-plans must be developed in consultation with relevant 
government agencies identified in Table 3 of Condition C4 of this approval. 

Where an agency(ies) request(s) is not included, the Proponent must 
provide the Secretary justification as to why. Details of all information 
requested by an agency to be included in a CEMP Sub-plan as a result of 

consultation, including copies of all correspondence from those agencies, 
must be provided with the relevant CEMP Sub-Plan. 

 

Section 1.4 

C7 Any of the CEMP Sub-plans may be submitted to the Secretary for approval 
along with, or subsequent to, the submission of the CEMP but in any event, 

no later than one (1) month before commencement of construction. 

CEMP (main section) 
Section 1.4 

C8 Construction must not commence until the CEMP and all CEMP Sub-plans 
have been approved by the Secretary. The CEMP and CEMP Sub-plans, 

as approved by the Secretary, including any minor amendments approved 
by the ER must be implemented for the duration of construction. Where the 
SSI is being staged, construction of that stage is not to commence until the 
relevant CEMP and sub-plans have been approved by the Secretary, unless 
otherwise agreed by the Secretary. 

 

CEMP (main section) 
Section 1.4 
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CoA No. Condition Requirements Document Reference 

PART E – FLOODING AND HYDROLOGY 

E25 Flood information including flood reports, models and geographic 
information system outputs, and work as executed information from a 
registered surveyor certifying finished ground levels and the dimensions 
and finished levels of all structures that have been constructed for the SSI 
within the flood prone land, must be provided to the OEH, SES and Relevant 
Council(s). The OEH, SES and Relevant Council(s) must be notified in 
writing that the information is available no later than three (3) months 
following the completion of construction. Information requested by the OEH, 
SES or Relevant Council(s) must be provided no later than six months 
following the completion of construction and be provided with that 
information or within another timeframe agreed with the OEH, SES or 
Relevant Council(s). 

 

This will be issued as 
required following 
completion of construction. 
 
Section 7.6 
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3.3 Revised Environmental Management Measures  

Relevant REMM from the SPIR are listed in Table 3-2 below. This includes a cross reference as to 
where the measure is addressed in this Plan or other Project management documents. 

Table 3-2 Revised environmental management measures relevant to this FHMP 

ID No. Revised environmental management measure  Document Reference 

HF01  Temporary works will consider flood impacts during construction. Should 
construction staging require a temporary departure from the design (e.g. 
higher embankments for preloading, temporary diversions or temporary 
crossings), flood impacts will be assessed before finalising the approach  

Flooding and Scour 
Assessment Report – 
completed during detailed 
design separately to this 
FHMP and submitted to 
DP&E for information on 
4/2/19. 
Chapter 6 mitigation 
measure ID FHMM2, 
FHMM3, FHMM12. 

HF02 Where stockpiles are to be located in the floodplain, they will be located and 
sized to ensure that temporary impacts are not greater than those specified 
in the design criteria. 

Chapter 6 mitigation 
measure ID FHMM4 
SWMP Appendix E 
Stockpile management 
protocol. 

HF03 For ancillary sites with flood immunity of less than 20 year ARI, a flood 
contingency plan will be prepared. This plan will consider likelihood of 
flooding, evacuation routes, warning times, and potential impacts from the 
site flooding. It will include, but not be limited to:  

 Any monitoring requirements to ensure advance notice of a flood event  

 Procedures to be implemented in the event of a flood 

 Details of the required training and staff inductions. 

Ancillary Facilities 
Management Plan (CoA 
A17) – to be submitted 
separately to this FHMP. 

HF04 Temporary watercourse crossings will be designed to minimise impacts on 
hydrology, aquatic habitat and fauna by:  

 Maintaining low-flow conditions   

 Being designed with consideration of the potential for flooding during 
construction 

 Be removed and the area rehabilitated following completion of 
construction. 

These crossings will not be used for Class 1 waterways, and will take into 
consideration the requirements of the Policy and guidelines for fish habitat 
conservation and management (NSW Department of Primary Industries, 
2013). 

Compliance in relation to 
hydrology impacts is 
demonstrated through the 
Flooding and Scour 
Assessment Report – 
completed during detailed 
design separately to this 
FHMP and submitted to 
DP&E for information on 
4/2/19. 
 
Chapter 6 mitigation 
measure ID FHMM5. 
 
Chapter 6 mitigation 
measure ID FHMM6, 
FHMM7, FHMM8, 
FHMM9. 

HF05 The Frazers Creek adjustment shall be designed and constructed in a way 
that mimics natural flow conditions, creates habitat for aquatic animals, and 
incorporates locally native riparian vegetation, in accordance with the 
requirements of the Policy and guidelines for fish habitat conservation and 
management (NSW Department of Primary Industries, 2013) in consultation 
with NSW Fisheries and the NSW Office of Water. 

Flooding and Scour 
Assessment Report – 
completed during detailed 
design separately to this 
FHMP and submitted to 
DP&E for information on 
4/2/19. 
 
Chapter 6 mitigation 
measure ID FHMM10. 
 
Chapter 6 mitigation 
measure ID FHMM7, 
FHMM11. 
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ID No. Revised environmental management measure  Document Reference 

HF06 The potential negative flood impacts on Properties 1, 2 (Dwelling 1) and 3 
(Dwelling 2) will be reviewed during the detailed design by flood modelling to 
seek to further avoid or minimise impacts. If the properties are still impacted, 
and if mitigation is required, investigation into site-specific flood management 
measures will be undertaken in consultation with the landowner. 

Flooding and Scour 
Assessment Report - 
completed during detailed 
design separately to this 
FHMP and submitted to 
DP&E for information on 
4/2/19. 

HF07 A geomorphological assessment will be undertaken at the detailed design 
phase for all watercourses, with an aim to minimise changes to natural 
stream flow and velocity. This assessment will consider impacts on stream 
geomorphology from regular stream flows as a result of increased flow 
velocities, changes to direction of flow and instream structures.    

Flooding and Scour 
Assessment Report – 
completed during detailed 
design separately to this 
FHMP and submitted to 
DP&E for information on 
4/2/19. 

HF08 The detailed design of bridges and culverts will consider the requirement for 
fish passage and scour protection under the Policy and Guidelines for Fish 
Habitat Conservation and Management (NSW Department of Primary 
Industries, 2013) and the NSW Office of Water guidelines for Controlled 
Activities. 

Flooding and Scour 
Assessment Report – 
completed during detailed 
design separately to this 
FHMP and submitted to 
DP&E for information on 
4/2/19. 

HF09 A dam break assessment will be undertaken to assess the risk associated 
with the Green Meadows Basin. 

Flooding and Scour 
Assessment Report - 
completed during detailed 
design separately to this 
FHMP and submitted to 
DP&E for information on 
4/2/19. 

HF10 Where access to farms is to be temporarily impacted during construction, 
consultation will be undertaken with the farmer to ensure that access for 
farming activities such as the movement of livestock is not impacted during 
construction activities. 

Community 
Communication Strategy 

(CoA B1) – to be 
submitted separately to 
this FHMP. 

HF11 Consultation would be undertaken with the emergency services and the SES 
once the construction staging and program has been developed, to discuss 
any potential impacts on emergency access and flood evacuation, and (if 
required) alternative access / egress routes during construction. 

Community 
Communication Strategy 

(CoA B1) – to be 
submitted separately to 
this FHMP. 
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4 Existing Environment 

The following sections summarise what is known about flooding and hydrology within and adjacent 
to the Project corridor. The key reference document is Chapter 8 (Hydrology and Flooding) of the 
EIS. 

4.1 Water catchments and the existing environment 

The project falls within three catchments as summarised in Table 4-1 and shown in Figure 4-1. 

Table 4-1 Main water catchments 

Catchments General description Watercourses crossed by the 
project 

Section in 
the EIS 

Duck Creek Catchment  Area of 18.8 square 
kilometres 

 Flows from the 
Illawarra escarpment 
easterly towards Lake 
Illawarra 

 Drained by Duck Creek 
and unnamed 
tributaries and 
ephemeral streams  

 Potential for high 
velocity flood flows and 
deep flood waters 

 High hazard. 

The project would be located in the lower 
reaches of the catchment, with the route 
crossing Duck Creek and two unnamed 
tributaries about 2.5 kilometres upstream of 
Lake Illawarra (Figure 4-1). 

8.2.1 

Macquarie Rivulet  Area of 109.4 square 
kilometres 

 Flows east from the 
Illawarra escarpment 
towards Lake Illawarra  

 The three major creeks 
draining the catchment 
are the Macquarie 
Rivulet, Marshall 
Mount Creek, and 
Frazers Creek 

 High flood hazard in 
parts of the Macquarie 
Rivulet floodplain. 

The project would be located in the lower 
reaches of the catchment, with the 
alignment crossing Macquarie Rivulet and 
Frazers Creek about 1.5 kilometres 
upstream of Lake Illawarra (Figure 4-1). 

8.2.2 

Horsley Creek catchment  Area of 9.25 square 
kilometres 

 Number of streams 
that drain the 
catchment, meeting 
near Koona Street 
before discharging  to 
Lake Illawarra 

 Prescribed dam: Green 
Meadows storm water 
detention basin 
temporarily stores and 
controls water release  

 Rainfall within the 
catchment can result in 
flash flooding. 

The project traverses the catchment further 
to the south-west, upstream of the urban 
areas, and cross Horsley Creek and four 
tributaries about 1.8 kilometres upstream of 
Lake Illawarra (Figure 4-1). 

8.2.3 
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Figure 4-1 Duck Creek, Macquarie Rivulet and Horsley Creek catchment 
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4.2 Potential impacts of flooding on the project 

The project area is characterised by a coastal floodplain rising to a steep escarpment, resulting in 
generally fast onset of flooding following rainfall in the catchment. Floods tend to peak and subside 
relatively quickly, because of the topography and catchment size. Flood durations are in the order of 
hours rather than days or weeks as can occur in larger inland catchments. 

The South Coast Rail Line and the Princes Highway currently act as major hydraulic controls in all 
three catchments (that is, they can impede the flow of water), which can exacerbate flooding 
immediately upstream.  

The development of the FHMP has considered a range of potential flood events including major 
(greater than a 20 year ARI), moderate (2 to 20 year ARI) and minor (less than a 2 year ARI).  These 
flood events are typically characterised in this portion of the catchment by low velocity flows and flow 
directions that change for different flood event based on local rainfall patterns. There is minimal 
difference in flood extent between the major and minor events. 

With respect to emergency management during a flood event, it is understood that designated flood 
evacuation routes are not adopted in either of the relevant local flood plans (State Emergency 
Service, 2008; State Emergency Service, 2010). This is likely due to the rapid onset of flooding in 
the project area and the large number of roads that are inundated in even small events. Given that 
there are currently no designated evacuation routes and that most roads are submerged during 
flooding, the State Emergency Service (SES) provide guidance to emergency services and the local 
Councils on the safest roads for access and egress based on incoming data as the flood event 
unfolds. 

A flood map for the Macquarie Rivulet catchment is provided in Appendix A which illustrates existing 
flood depths and extents for the 2 year ARI flood event. This gives an indication of the roads that are 
inundated in even small events. 

4.3 Flood preparedness and response 

4.3.1 Weather monitoring 

Severe Weather Warnings and Severe Thunderstorm Warnings are issued by Bureau of 
Meteorology (BoM) to alert communities to the threat of severe weather. The SES augments this 
information to coordinate public information management strategies and provide information to the 
community relating to the potential impacts of flooding and what actions need to be undertaken.  

The flood advice from BoM for the catchments within the project area is given as either a ‘flood 
watch’ which is typically 4 days before an event which could cause flooding, and a ‘Severe Weather 
Warning’ for Heavy Rainfall. This information is provided to media outlets and are also available on 
the BoM and SES websites. Local radio stations and other media outlets will provide additional 
information in terms of whether evacuation of the site will need to commence.  

The Environmental Manager will regularly consult these resources to stay abreast of any flood 
threats that may arise. Table 4-2 summarises the frequency of monitoring associated with flood 
watches and severe weather warnings. 

Table 4-2 Flood Monitoring Frequency 

Aspect Flood monitoring frequency  Responsibility 

‘Flood Watch’ issued by BoM Twice daily Environmental Manager 

‘Severe Weather Warning’ issued 
by BoM 

Hourly from time of issue Environmental Manager 

Weather Forecast Daily Environmental Manager 

To reduce the risk of flood events on personnel and equipment, regular weather monitoring regimes 
will be undertaken in conjunction with good planning and environmental management practices on 
site.  

http://www.bom.gov.au/nsw/warnings/
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Monitoring of rainfall will be undertaken daily in accordance with the SWMP requirements. In 
addition, daily weather conditions and forecasts will be obtained from the BoM website and 
distributed to the project team in accordance with the SWMP. 

4.3.2 Key locations and muster points 

Refer to the Site Layout Plan contained in the Incident and Emergency Response Plan (IERP) for 
details regarding: 

 Location of the site compound 

 Location of emergency equipment and first aid facilities 

 Location of site evacuation muster points 

 Site evacuation route 

 Entrances and exits. 

The Site Layout Plan will be displayed on the site notice board, to help staff during an evacuation.  

4.3.3 Site access and egress  

The site will need to be evacuated safely and quickly during flood events, or if training drills are 
implemented.  

Refer to the Site Layout Plan contained in the Incident and Emergency Response Plan (IERP) for 
the site evacuation route. 

4.3.4 Site evacuation procedures  

If the direction to evacuate the project has been issued by the SES or the Project Director has made 
the decision to evacuate, the following actions must be undertaken by personnel (refer to Table 4-3 
and Figure 4-2) designated with the responsibility of coordinating the evacuation of the site: 

1. The Project Director must direct the Emergency Coordinator to assign the emergency response 
team roles and responsibilities for the duration of the evacuation.  

2. Before the storm hits: 

a. Inspect and maintain erosion and sediment controls, waste, stockpile and chemical 
storage areas. Maintenance will be carried out in accordance with the relevant Sub-plan. 

b. Ensure site drainage is established, clear and where relevant directed to water treatment 
controls. Local reshaping of land may be required as part of this process. 

c. Isolate plant, stow or tie down loose items. 

3. Should it be determined that flooding is likely with the storm event then the emergency response 
team must instruct Fulton Hogan and subcontractor personnel to make their work areas safe and 
leave their work areas for higher ground. 

4. Before leaving the work areas, operators must remove plant and machinery from the low points 
across the project, and station them at the higher elevations where flood waters should have the 
least impact, but only if safe to do so. 

5. Key tools and hazardous materials should be removed from the work areas (using utility vehicles 
and light trucks), if it is safe to do so. These resources can be placed in or near the storage 
containers. 

6. Fuel tanks should be anchored and water, electricity and gas mains must be turned off. 

7. All utility vehicles will be relocated to higher elevations where flood waters should have the least 
impact, but only if safe to do so. 

8. All personnel will then relocate to the emergency evacuation muster point, where a role call will 
be facilitated by the Emergency Coordinator.  
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9. If the flood event passes and the Emergency Coordinator determines it is safe to return to site 
then the following steps will be followed: 

a. The site, including equipment, will be inspected and made safe 

b. The site will be cleaned up 

c. The Emergency Coordinator must give the “all clear” to resume work. 

10. Should evacuation from site be required then the following steps are to be followed: 

a. After the roll call, the Emergency Coordinator will communicate the potential evacuation 
routes. 

b. Staff will be reminded that when leaving the site, they must follow the guidance and 
instructions of the SES, NSW Police force, fire brigade and any other authority tasked with 
flood evacuations procedures.  

c. Personnel should consider a carpool system (reduce road network congestion) should the 
instruction to leave site and head home be issued.  

11. Please refer to Section 4.4 for procedures relating to returning to site.  

The following resources should be consulted before evacuating the site, to ensure roads that are 
closed or areas where movement is restricted are avoided: 

 www.livetraffic.com.au; and  

 www.myroadinfo.com.au. 

Table 4-3 FHMP roles and responsibilities 

Role Responsibility 

Project Director  Implement measures in the FHMP 

Emergency Coordinator   Implement measures in the FHMP. 

Emergency Response 

Team  
 Ensure the mitigation measures in this plan are implemented and ensure 

that there are ample resources to implement the FHMP. 

Environmental Manager 

 Ensure the mitigation measures in this plan are implemented and ensure 
that there are ample resources to implement the FHMP. 

 Inspect erosion and sediment controls, waste and chemical storage 
areas to ensure readiness for potential flooding. 

http://www.livetraffic.com.au/
http://www.myroadinfo.com.au/


 

Albion Park Rail bypass CEMP: Flooding and Hydrology Management Sub-plan  
Revision 12     UNCONTROLLED WHEN PRINTED 

18 

Emergency response teamEmergency coordinatorWorker

Respond  Examine  Assess  Control  Talk TM

Avoid driving, but if required, drive slowly 
and carefully with headlights on

Stay away from powerlines, trees and 
waterways during and after the storm

If l ightning is present, and you are caught 
in it outdoors;
 Crouch down into a ball  with both 

feet on the ground
 Alternately wait in rubber tyred 

vehicle (don’t enter or exit the 
vehicle during the lightning)

 Avoid touching any water or metal 
objects

If f looding is present: 
 Do not enter floodwater with or 

without a vehicle.
 Stay away from waterways such as 

streams and rivers. Avoid crossing 
bridges if water level is already high

If safe to do so, prior to anticipated 
flooding:
 Move equipment, supplies and 

waste to higher ground and secure 
those that may float and cause 
damage.

 Anchor any fuel tanks and turn off 
water, electricity and gas mains as 
required 

If necessary, call emergency services for 
help

Determine safe locations for evacuation 
from flooding

Give the all clear to resume work

  Before the storm hits:
 Inspect and maintain erosion and 

sediment controls, waste and 
chemical storage areas

 Ensure site drainage is established, 
clear and where relevant directed to 
water treatment controls

 Isolate plant, stow or tie down loose 
items

Evacuate to higher ground prior to 
flooding

Clean up

BoM upgrade
 from Flood Watch to Severe 

Weather  Warning

Yes

No

Assign emergency response team roles
Follow the directions of the Emergency 

Coordinator

After danger has passed, determine if it is 
safe to commence clean up operations

Figure 4-2 Fulton Hogan Incident and Emergency Response Plan Flowchart – Storms and flooding 

4.4 Returning to the project  

Site inspections will be undertaken within 24-hours of the flood event receding, or as soon as 
allowable, subject to Fulton Hogan safety requirements and after communicating with the SES. 

A post-flood site inspection must be undertaken prior to the site being re-occupied. This inspection 
will include a review of any potential flood damage, health and safety risks and identification of 
material which may have been lost during the event. Results of the initial site inspections will be 
provided to the Project Director and reported to Roads and Maritime.   
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5 Environmental aspects and impacts 

The key construction activities and the associated potential sources of flooding and hydrology impact 
are identified through a risk management approach. The consequence and likelihood of each 
activity’s impact on the environment has been assessed to prioritise its significance. The results of 
this risk assessment are included in Appendix A2 of the CEMP. 

Ongoing environmental risk analysis during construction will be undertaken through regular 
monitoring, inspections and auditing as described in Chapter 7. 

5.1 Construction activities 

Key aspects of the Project that could result in adverse impacts to flooding and hydrology include: 

 Stockpiling 

 Preloading 

 Ancillary sites 

 Temporary watercourse crossings  

 Drainage installation 

 Haul roads 

 Piling and crane pads 

5.2 Impacts 

The potential for impacts on flooding and hydrology will depend on a number of factors. Primarily 
impacts will be dependent on the nature, extent and magnitude of construction activities and their 
interaction with the natural environment.  

Table 5-1 Potential impacts on flooding and hydrology 

Environmental issue Action/ impact 

 
 

Stockpiling  If stockpiles are located within the floodplain, they could obstruct flow paths and reduce 
the capacity of the floodplain to store floodwaters, potentially causing flooding impacts 

 Loose material stored in the stockpiles also has potential to be mobilised during a flood, 
especially within the Macquarie Rivulet floodplain 

 Moving debris can become a hazard during a flood, and may also contribute to the 
blockage of flood management structures.  

Preloading  Preloading within areas of soft soils may result in levels of fill within the floodplain that 
are temporarily higher than the final design levels. This could result in greater flood 
impacts within the floodplain during the construction phase. This would only be 
expected to occur for flood events which exceed the flood immunity of the final road 
elevation at the location 

 Preloading at the location of proposed culverts could result temporarily in the 
obstruction of flow paths within the floodplain and a temporary risk of increased flooding 
impacts. 

Ancillary sites  In the event of inundation of an ancillary site, there is potential for erosion of exposed 
soils or stockpiles and subsequent sedimentation of watercourses; inundation of 
temporary basins; mobilisation of contaminants from any chemical storage areas; 
transport of loose materials; and mobilisation of plant or machinery by floodwater. 

Temporary watercourse 
crossings 

 These may be required for watercourses intersected by the project to facilitate the 
construction activities, particularly where bridges are proposed. If required, these 
watercourse crossings would likely comprise a temporary causeway with culverts to 
maintain the low flows, and they would likely be kept in place for the duration of 
construction. Temporary watercourse crossings may result in the following potential 
impacts:  
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Environmental issue Action/ impact 

 
 

 Disturbance of the watercourse bed and banks, resulting in erosion and sedimentation  

 Direct losses of aquatic habitat within the causeway footprint  

 Partial obstruction of low flows, resulting in minor modification of downstream flows  

 Scour of the bed near the culvert inlets and outlets. 

 Temporary watercourse crossings will be designed in accordance with the Bluebook: 
Managing Urban Stormwater (Landcom, 2004) and the Policy and guidelines for fish 
habitat conservation and management (Department of Primary Industries, 2013) to 
ensure temporary impacts are minimised. 

 A high risk workshop for ‘works in waterways’ will be held to consider risks associated 
with such works and agree appropriate mitigation measures. Workshop stakeholders 
will include NSW EPA, Department of Primary Industries (Fisheries) and NSW Natural 
Resources Access Regulator (Water Regulation Office). 

Drainage installation  Obstruction of overland flow paths could result in increased flooding impacts. 

Haul roads  Haul roads could obstruct flow paths and reduce the capacity of the floodplain to store 
floodwaters, potentially causing flooding impacts 

 Moving haul road material can become a hazard during a flood, and may also 
contribute to the blockage of flood management structures. 

Piling and crane pads  Piling and crane pads could obstruct flow paths and reduce the capacity of the 
floodplain to store floodwaters, potentially causing flooding impacts. 

 To minimise flood potential in the Macquarie Rivulet, temporary working platforms 
required for Bridge 6 piling will be constructed sequentially with only one piling pad to 
be established within the watercourse at a time. Once the first working platform has 
been removed and final design bank scour rock is in place, the second working platform 
will be constructed.  

 Where possible, temporary working platforms will be constructed with consideration of 
historic seasonal rainfall and flooding data to avoid constricting floodwater flows during 
periods of increased flooding risk. 

 Moving pad material can become a hazard during a flood, and may also contribute to 
the blockage of flood management structures. 

5.3 Flood management  

5.3.1 Overland flow 

The permanent and temporary drainage requirements of the project will be considered during 
development of the progressive erosion and sediment control plans. The primary function of drainage 
control measures is to: 

 Minimise the risk of rill and gully erosion 

 Minimise the risk of hydraulic damage to the adopted erosion and sediment control measures 

 Control the velocity, volume and location of water flow through the site, and 

 Appropriately manage the movement of “clean” and “dirty” water through the site. 

The construction schedule will allow for the installation of permanent cross drainage prior to 
embankments reaching a height that could affect flooding. Permanent open drains designed for 
intercepting large overland flows will also be constructed as soon as possible in the construction 
sequence to maximise erosion and sediment control effectiveness and minimise potential impacts 
to water quality during flood events. Overland flow will be diverted into the permanent drainage 
system early to ensure there are no additional flood impacts during construction. Refer to Chapter 6 
mitigation measure ID FHMM12.  
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5.3.2 Protection of works to avoid loss of unconsolidated soil 

Conditions during flood events are such that there is limited potential for loss of unconsolidated soil. 
Flood velocities, with the exception of drainage channels such as Macquarie Rivulet and Frazers 
Creek, are generally limited to less than 1 m/s during a 100 year ARI event and lower for frequent 
events. The direction and location of water flow during all flood events is variable but generally 
restricted to the component of the project between Tongarra Road and Macquarie Rivulet (Refer to 
Appendix A).   

Compacted earthwork embankments within the floodplain in this location are unlikely to erode at the 
expected flood flow velocity under all flood conditions including the 2 year ARI to 100 year ARI 
events. An EWMS will be prepared to mitigate a range of environmental risks associated with 
placement of engineering fill in embankments within flood prone lands. The methodology will focus 
on implementation of a number of controls with priority placed on early and progressively stabilisation 
of embankments. The scheduling of earthworks will also consider historic seasonal rainfall and 
flooding data with emphasis on establishing vegetation or other forms of stabilisation to above the 
10 year ARI flood level. Generally, embankment works will be stabilised progressively or as soon as 
practicable at completion and in accordance with Section 7.1.2(d) of the Blue Book, which requires: 

 all lands, including waterways and stockpiles during construction to be stabilised “after 20 
working days of inactivity, even though works might continue later.” 

 stockpiles, post construction, to be “stabilised after 10 working days from completion of 
formation”. 

All exposed ground surfaces and stockpiles will be stabilised using soil binders, cover crop species, 
compaction or other appropriate practices endorsed by Roads and Maritime. Refer to Chapter 6 
mitigation measure ID FHMM3, FHMM9, FHMM11. 

Flood velocities in concentrated flow areas are generally limited to 2 m/s. In these locations with 
higher velocities, construction activities are largely restricted to works for drainage structures 
including culverts and bridges.  Where temporary works such as piling platforms, access tracks or 
temporary waterway crossings will be utilised, erosion controls measures that would be implemented 
are consistent with the modelled flow velocities within the channels.  A velocity of 2m/s is not of a 
magnitude that would typically impact on vegetated areas and is sufficiently controlled with typical 
temporary erosion and sediment controls required under the Blue Book, including rock armouring 
and other erosion control measures such as geofabric and temporary cover crop. 

Implementation of the measures above would minimise the loss of soil material from the sites and 
potential environmental impacts such as sediment and degradation of water quality downstream.  

5.3.3 Site setup to ensure no additional flood impacts on adjacent properties 

While the project is designed in a manner that results in some increase in flood depth, these 
increases are limited to areas already subject to inundation of up to 4 metres with no change to flood 
duration. The construction methodology ensures that flow paths are maintained and the potential for 
flooding of adjacent properties is not increased. 

As outlined in FHMM12, permanent cross-drainage will be constructed and installed prior to the point 
at which project works would resulted in a water restriction above the permanent design.  
Consequently, flooding would not occur in adjacent lands during construction activities above the 
impacts of the permanent design. 

The project will be setup to ensure there are no additional flood impacts on adjacent properties during 
construction. Implementation of the following measures will ensure this occurs: 

 Temporary waterway crossings will be designed to ensure the potential for flooding of adjacent 
properties is not increased at the site boundary for all events up to and including the 100 year 
ARI. Refer to Chapter 6 mitigation measure ID FHMM2. 

 Temporary stockpiles will be located and managed to minimise impacts during flood conditions 
in accordance with the Stockpile Management Protocol contained in Appendix E of the SWMP 
to ensure ‘temporary impacts are not greater than those specified in the design criteria’. Refer to 
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Chapter 6 mitigation measure ID FHMM4, which is inclusive of locating stockpiles away from 
drainage lines and watercourses, and stabilising the stockpile to minimise erosion during flood 
conditions. 

 Equipment and material laydown areas will be located in accordance with the Ancillary Facilities 
Management Plan (CoA A17) to ensure they do not impede floodwaters and adverse impacts on 
adjacent properties are avoided. Refer to Chapter 6 mitigation measure ID FHMM14. 

Implementation of the measures outlined in Chapter 6 would ensure that construction activities would 
not impact adjacent properties from flooding beyond the permanent design for the project. 
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6 Environmental mitigation measures 

Specific mitigation measures to address impacts on flooding and hydrology are outlined in Table 6-
1. 

Table 6-1: Flooding and hydrology mitigation measures  

ID Mitigation Measure Responsibility 

 
 

 

FHMM1 In the event of an evacuation, follow the process described in Section 4.3.4. EPC 

FHMM2 Ensure the temporary works (e.g. haul roads, temporary waterway crossings, 
piling and crane pads) have been designed such that the potential for flooding 
of any other property is not increased by the presence of the temporary works 
at the site boundary for all events up to and including the 100 year ARI. 

Project Engineers 

FHMM3 Should construction staging require a temporary departure from the design 
(e.g. higher embankments for preloading, temporary diversions or temporary 
crossings), ensure flood impacts are assessed before finalising the approach. 

Project Engineers 
Foreman 

FHMM4 Locate stockpiles in accordance with the Stockpile Management Protocol 
contained in Appendix E of the SWMP to ensure they are located and sized to 
ensure that temporary impacts are not greater than those specified in the 
design criteria. 

Project Engineers 
Foreman 

FHMM5 Ensure temporary waterway crossings minimise impacts on hydrology, aquatic 
habitat and fauna by: 

 Maintaining low-flow conditions  

 Being designed with consideration of the potential for flooding during 
construction 

 Be removed and the area rehabilitated following completion of 
construction. 

These crossings will not be used for Class 1 waterways and will take into 
consideration the requirements of the Policy and guidelines for fish habitat 
conservation and management (NSW Department of Primary Industries, 
2013). 

Project / Site Engineers 

Foreman 

Environmental Officer 

Environmental 
Manager 

FHMM6 Design, install and maintain all erosion and sediment controls in accordance 
with the Erosion and sediment control plan (ESCP) included in Appendix A of 
the Soil and Water Management Sub-plan (SWMP). The ESCP has been 
prepared in accordance with the Blue Book (Landcom, 2004 and DECC, 2008) 
and includes relevant standard drawings and details from these texts. 

Environmental 
Manager 

Project Engineers 

Foreman 

FHMM7 Consult with the required agencies as relevant. For example, ensure 
permanent and temporary watercourse crossings and stream diversions, 
drainage swales and depressions are undertaken in consultation with DPI 
Fisheries and the EPA. Ensure Frazers Creek adjustment is designed and 
constructed in consultation with DPI Fisheries and DPI Water. 

Environmental 
Manager 

FHMM8 Design, construct and maintain temporary waterway crossings in accordance 
with the requirements of the Blue Book and in consultation with Fulton Hogan’s 
Soil Conservationist where necessary. 

Environmental 
Manager 

FHMM9 Undertake permanent replanting/revegetation with local native species in 
accordance with the Landscape Design Drawings, as soon as practicable. The 
Vegetation Management Plan will be included in the Landscape Design 
Drawings. 

Project Engineers 

Foreman 

FHMM10 Construct the Frazers Creek adjustment to mimic natural flow conditions, 
create habitat for aquatic animals, and incorporate locally native riparian 
vegetation, in accordance with the requirements of the Policy and guidelines 
for fish habitat conservation and management (NSW Department of Primary 
Industries, 2013) in consultation with NSW Fisheries and the NSW Office of 
Water. 

Project / Site Engineers 

Foreman 

Environmental Officer 

Environmental 
Manager 

FHMM11 Immediately commence stabilisation of waterways, including their beds and 
banks, after the completion of any works within these areas. All stabilised areas 
to mimic a naturalised creek system and the disturbed areas to be planted with 
native species in accordance with the Landscape Design Drawings. 

Project Engineers 

Foreman 

FHMM12 Construct permanent cross drainage prior to embankments reaching a height 
that could affect flooding. Then divert overland flow into the permanent 
drainage system. This will ensure overland flow is maintained via the 
permanent drainage system and there are no additional flood impacts during 
construction for all events up to and including the 100 year ARI. 

Project Engineers 

Foreman 
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ID Mitigation Measure Responsibility 

 
 

 

FHMM13 
Stabilise works in low lying areas progressively or as soon as practicable at 
completion to above the 10 year ARI flood level (in flood prone land between 
Tongara Rd and Illawarra Highway) and in accordance with Section 7.1.2(d) of 
the Blue Book, which requires: 

 all lands, including waterways and stockpiles during construction to be 
stabilised “after 20 working days of inactivity, even though works might 
continue later.” 

 stockpiles, post construction, to be “stabilised after 10 working days from 
completion of formation”. 

All exposed ground surfaces and stockpiles will be stabilised using soil binders, 
cover crop species, compaction or other appropriate practices endorsed by 
Roads and Maritime. 

Project Engineers 

Foreman 

FHMM14 Locate equipment and material laydown areas in accordance with the Ancillary 
Facilities Management Plan (CoA A17) to ensure they do not impede 
floodwaters and adverse impacts on adjacent properties are avoided. 
 

Project Engineers 

Foreman 

 

7 Compliance management 

7.1 Roles and responsibilities 

The Fulton Hogan Project Team’s organisational structure and overall roles and responsibilities are 
outlined in Section 3.2 of the CEMP.  

7.2 Training 

All employees, sub-contractors and utility staff working on site will undergo site induction training 
relating to flooding and hydrology management issues, including: 

 Existence and requirements of this sub-plan. 

 Relevant legislation. 

 Roles and responsibilities before and during a flood event in accordance with Sections 4.3 and 
4.4 of this Plan. 

Further details regarding staff induction and training are outlined in Chapter 3.4 of the CEMP. 

7.3 Monitoring and inspections 

Requirements and responsibilities in relation to inspections are documented in Section 3.7.1 of the 
CEMP. Additional monitoring specific to flooding and hydrology will include: 

 Weather and flood monitoring in accordance with Section 4.3.1 

 Inspections to monitor erosion and sediment controls, waste, stockpile and chemical storage 
areas where the direction to evacuate the project has been issued in accordance with Section 
4.3.4 

 A post-flood site inspection in accordance with Section 4.4. 

7.4 Non-conformances 

Non-conformances related to hydrology and flooding will be dealt with and documented in 
accordance with Section 3.8 of the CEMP. 

7.5 Auditing 

Audits (both internal and external) will be undertaken to assess the effectiveness of environmental 
controls, compliance with this sub-plan, CoA and other relevant approvals, licenses and guidelines. 
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Audit requirements are detailed in Section 3.7.3 of the CEMP.  

7.6 Reporting 

Reporting requirements and responsibilities are documented in Section 3.7.5 of the CEMP. 

Flood information including flood reports, models and geographic information system outputs, and 
work as executed information from a registered surveyor certifying finished ground levels and the 
dimensions and finished levels of all structures that have been constructed for the SSI within the 
flood prone land, will be provided to the OEH, SES and Relevant Council(s). The OEH, SES and 
Relevant Council(s) will be notified in writing that the information is available no later than three (3) 
months following the completion of construction. Information requested by the OEH, SES or Relevant 
Council(s) will be provided no later than six months following the completion of construction and be 
provided with that information or within another timeframe agreed with the OEH, SES or Relevant 
Council(s). 

8 Review and improvement 

8.1 Continuous improvement  

Continuous improvement of this Plan will be achieved by the ongoing evaluation of environmental 
management performance against environmental policies, objectives and targets for the purpose of 
identifying opportunities for improvement.  

The continuous improvement process will be designed to: 

 Identify areas of opportunity for improvement of environmental management and performance 

 Determine the cause or causes of non-conformances and deficiencies 

 Develop and implement a plan of corrective and preventative action to address any non-
conformances and deficiencies 

 Verify the effectiveness of the corrective and preventative actions 

 Document any changes in procedures resulting from process improvement 

 Make comparisons with objectives and targets. 

8.2 FHMP update and amendment 

The processes described in Section 3.7 of the CEMP may result in the need to update or revise this 
Plan. This will occur as needed. 

Any revisions to this Plan will be in accordance with the process outlined in Section 1.6 of the CEMP 
and as required, be provided to Roads and Maritime, the ER and other relevant stakeholders for 
review and comment and forwarded to the Secretary of DP&E for approval. 

A copy of the updated plan and changes will be distributed to all relevant stakeholders in accordance 
with the approved document control procedure – refer to Section 1.5 of the CEMP. 
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Appendix A Flood map 
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