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Executive Summary 

WaterNSW is a New South Wales state-owned 

corporation and the owner and operator of 

Warragamba Dam. WaterNSW was requested by 

the NSW Government to seek planning approvals 

to raise Warragamba Dam for the purpose of 

flood mitigation for the Hawkesbury- Nepean 

valley. 

WaterNSW, as the proponent, prepared an 

Environmental Impact Statement (EIS) which 

provided a detailed assessment of the Project 

impacts and the mitigation measures and offset 

strategies proposed to address the impacts. 

The Department of Planning and Environment 

(DPE) placed the EIS on public exhibition seeking 

public submissions from 29 September 2021 to 

19 December 2021 (82 days). Following the EIS 

exhibition DPE required that WaterNSW prepare a 

Preferred Infrastructure Report (PIR) under 

section 5.17(6)(b) of the Environmental Planning 
and Assessment Act 1979  (EP&A Act). 

The approval for the Project is sought under 

Part 5, Division 5.2 of the EP&A Act. The Project 

was designated as CSSI by way of an Order 

published on the NSW legislation website on 

14 October 2022. 

The purpose of this PIR is to describe changes to 

the CSSI Project since exhibition and in response 

to submissions. The PIR also contains responses or 

further information to address key issues raised by 

DPE. 
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Post-Environment Impact Statement exhibition 

Responses to the submissions received have not required a need to change the dam raising 

configuration to achieve a 14 metre flood mitigation zone being the basis of the Project objective 

to lower the flood risk downstream. A number of submissions proposed alternative solutions for flood 

mitigation. The responses to these have outlined their consideration as flood mitigation solutions has 

already been considered through the extensive options assessment work undertaken by the 

Taskforce since 2013 and reassessed for the EIS. 

Amendments 

The Project amendments comprise a design change for a row of concrete baffles in the dissipator 

floor at the toe of the dam. The function of these baffles is to reduce the energy of the discharged 

water as it leaves the spillway. 

 

The Project design outlined in the EIS proposed the use of gates or slots to control the 

release of water. Flood modelling that forms the basis of the design and the flood 

extents in the EIS was based on the use of gates positioned well below the sill of the 

central spillway crest. A slot option for discharging the FMZ has been removed from 

the project description as it was not considered in the flood modelling.. 

 

The EIS offset strategy is amended to deliver biodiversity offsets management actions 

that will deliver a biodiversity benefit on-park equivalent to the biodiversity credits to 

be retired on National Parks Estate and areas within Greater Blue Mountains World 

heritage Area or an adjacent or proximate national park or reserve. 

 

Supplementary investigations 

As part of preparation of the Submissions Report and PIR, further work has been carried out to build 

upon the findings of the assessment presented in the EIS and to clarify aspects of the environmental 

assessment in response to issues raised in submissions. These are summarised in the table on the 

following page. 
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Table 1 Supplementary  investigations  

Aspect Description Where provided 

Groundwater Expert technical review of issues raised by DPIE Water SR: Appendix E 

Socioeconomic Assessment of property buyback options SR: Appendix F 

Geomorphology Downstream bank stability 

Downstream erosion and sediment movement 

Sediment movement through upstream waterways 

SR: Appendix G 

Contaminated 

land 

Supplementary contaminated land assessment for 

construction area 

SR: Appendix H 

Aboriginal heritage Supplementary assessment to Aboriginal cultural heritage 

assessment report (Appendix K to the EIS) 

Includes additional assessment of potential impacts of 

temporary inundation on the physical values of heritage 

sites using Longneck Lagoon as a case study 

PIR: Appendix F 

Flooding and 

hydrology 

Supplementary assessment incorporating additional 

information including March 2021 flood 

PIR: Appendix D 

Biodiversity Additional assessment of potential impacts of temporary 

inundation on biodiversity values using Longneck Lagoon as 

a case study 

PIR: Appendix E 

Non-Aboriginal 

heritage 

Supplementary assessment for State-listed item Megarritys 

Bridge and for four NPWS section 170 sites in the upstream 

area 

SR: Appendix I 

PIR: Appendix G 

Archaeological research design PIR: Appendix H 

Sustainability Revised infrastructure sustainability rating assessment PIR: Appendix I 
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Glossary 

Acronym/term  Definition  

ACHA Aboriginal Cultural Heritage Assessment 

ACHMP Aboriginal Cultural Heritage Management Plan 

AEP annual exceedance probability 

AHD Australian Height Datum 

AHIMS  Aboriginal Heritage Information Management System  

AoS Assessment(s) of Significance 

ARI Average recurrence interval 

BAR Biodiversity Assessment Report 

BCS Biodiversity, Conservation and Science Directorate (within DPE) 

BSA Biodiversity Stewardship Agreement 

CBD Central business district  

CEEC Critically endangered ecological community 

CPW Cumberland Plains Woodland 

CTMP Construction traffic management plan 

DAWE  Department of Agriculture, Water and the Environment (Commonwealth)  

DPE  Department of Planning and Environment (previously the DPIE)  

DPIE Department of Planning, Industry and Environment (now the DPE) 

EEC Endangered ecological community 

EES  Environment, Energy and Science (now BCS)  

EIS  Environmental impact statement  

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

EPBC Act  Environment Protection and Biodiversity Conservation Act 1999  (Commonwealth)  

EUIA Existing Upstream Impact Area 

FBA Framework for Biodiversity Assessment 

Flood Strategy Hawkesbury-Nepean Valley Flood Risk Management Strategy 

FMZ  Flood mitigation zone  

FSL Full supply level 

GBMWHA Greater Blue Mountains World Heritage Area 

GDEs Groundwater dependent ecosystems 

GSC Greater Sydney Commission 

IBRA Interim Biogeographic Regionalisation for Australia 
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Overview 
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Issue DPE requirement Consideration  

the assessment of the proposal under the requirements of the 

Environment Protection and Biodiversity Conservation Act 1999  

(Cth). 

Visual 

Amenity 

The PIR must demonstrate what the visual impact would reasonably 

be from all viewing locations, including areas beyond the project 

footprint where the works would be readily visible from scenic 

lookouts or other publicly accessible vantage points. 

Refer Section 6.8 

Other 

Matters 

Details of road upgrades required and/or maintenance regimes 

necessary to support heavy vehicle access to the proposal site. 

Refer Section 6.9.1 

Changes to the proposal which will minimise its social, 

environmental and cultural impacts. 

Refer Section 6.9.2 

 



 

 

 

2 
Strategic Context 
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2 Strategic context 

The strategic context of the Project has not changed  from th e position  presented in the EIS . The 
Project was envisaged in the context of the Hawkesbury -Nepean Valley in western Sydney having 
had a long history of  flooding , impacting lives and homes, livelihoods and critical community assets . 

2.1 Project need 

The Hawkesbury-Nepean Valley is considered to be the most flood-exposed region in NSW if not 

Australia. It covers around 500 square kilometres in Western Sydney, from Bents Basin near Wallacia 

to the Brooklyn Bridge. A diverse community of 140,000 live or work on the floodplain, mainly within 

four local government areas. The valley has a significant flood risk due to its unique geography, 

constrained road network, historic development in the floodplain and low community awareness of 

the flood risk. Despite a history of devastating floods, leading up to 2017 there had not been a 

major flood for over 25 years. Just 33 percent of residents were aware of flood risk, 67 percent had 

done nothing to prepare (Infrastructure NSW 2018). 

Figure 2-1 Topography  and features of the Hawkesbury -Nepe an Valley  

If the worst flood on 

record were to 

happen today, 

around 90,000 people 

would need to 

evacuate and over 

15,000 homes would 

be directly impacted. 

People most at risk are 

likely to be in 

geographic flood hot 

spots and/ or have 

existing vulnerabilities 

and complex needs 

that makes 

evacuation and 

recovery more 

challenging. 
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catchment, and then allow release these waters in a controlled manner to reduce downstream 

flood peak levels and flood extents. The Project is part of a suite of solutions that aim to reduce the 

significant existing risk to life and property from flooding in the Hawkesbury-Nepean Valley 

downstream of Warragamba Dam. 

 



 

 

 

 

 

3 
Description of changes 
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Response  

The Project description and related figures provided in the EIS describe the permanent changes to 

the dam structure and appearance. Any temporary works required for construction are not 

described in detail however may appear on figures such as the indicative location of a temporary 

bridge in Figure 5-4. Note that the image further down the river in Figure C-5 in Appendix L is the 

existing Warragamba Weir, not a bridge. 

An updated Figure 5-4 is provided in Appendix A (Figure A14) to this report together with additional 

detailed concept design drawings. These drawings provide more detail and cross sections of the 

proposed works and have not required to be changed to address any of the submissions received 

from the EIS exhibition. 

 



 

 

 

 

 

4 
Statutory context 
 

 

 









 

 

 

 

 

5 
Engagement 
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WaterNSW has relied on the EIS documentation to provide well researched and accurate 

responses to these public enquiries, including information on project alternatives and will continue 

to do so as the Project moves through the next stage of assessment. 

 



 

 

 

 

 

6 
Response to key issues 
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Table 6-1 Calibration and verification of  hydraulic model to available flood levels  

Event Purpose 

Gauge data 

difference (m) 

Other data 

difference (m) 
Overall difference (m) 

Mean Median Mean Median Mean Median 

Nov 1964 Verification 0.05 0.05 0.08 0.08 0.07 0.07 

Jun 1964 Verification -0.03 -0.06 -0.30 -0.22 -0.16 -0.14 

Jun 1975 Calibration 0.21 0.30 0.54 0.62 0.37 0.46 

Mar 1978 Calibration -0.01 -0.01 0.13 0.07 0.06 0.04 

Aug 1986 Calibration -0.12 -0.12 0.01 -0.03 -0.05 -0.08 

Oct 1987 Verification NA NA -0.02 0.09 -0.02 0.09 

May 1988 Calibration 0.14 0.12 0.03 -0.02 0.09 0.05 

Jul 1988 Verification NA NA -0.11 -0.10 -0.11 -0.10 

Apr 1989 Verification NA NA -0.14 -0.13 -0.14 -0.13 

Aug 1990 Calibration -0.25 -0.23 -0.37 -0.28 -0.31 -0.26 

Source: Tables 29 and 30, Hawkesbury -Nepean Valley Regional Flood Study  (Infrastructure NSW 2019) 

An example of model calibration against the 1988 flood event is shown in Figure 6-1 which shows 

good representations of the observed flood, including at Wallacia. 

The Regional Flood Study also collected and surveyed flood peak data between gauges and 

away from the main channel. These also help to verify the modelling when plotted on a long profile 

(e.g. Figure 6-2). 

6.2.3.3 Monte Carlo flood estimation calibration 

Some 19,500 model simulations were conducted, which represents the range of floods that could 

be experienced in about 200,000 years. To verify the Monte Carlo framework, a comparison to 

flood frequency analysis and a comparison to the long-term flood records was undertaken (Note: 

all flows were converted to pre-dam flows so that flood frequency analysis was on a comparable 

basis). Flood frequency analyses are shown on Figure 6-4 (Warragamba), Figure 6-4 (Windsor) and 

Figure 6-5 (Penrith). 

Good matches were achieved for all sites between the 1 in 10 chance in year and 1 in 100 chance 

in year events. The results varied at the rare end where the Monte Carlo method has fewer data 

points. However, the Monte Carlo analysis was largely within the confidence limits of the flood 

frequency analysis. 
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Figure 6-1 Calibration to observed 1988 flood  

 
Source: Hawkesbury -Nepean Valley Regional Flood Study , Volume 2 (Infrastructure NSW 2019) 
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Figure 6-2 Calibration to observed 1978 flood  

 

Source: Hawkesbury -Nepean Valley Regional Flood Study , Volume 1 (Infrastructure NSW 2019) 
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Figure 6-3 Pre-dam flood frequency analysis compared to Monte Carlo results �² Warragamba  

 

Source: Hawkesbury -Nepean Valley Regional Flood Study , Volume 1 (Infrastructure NSW 2019) 
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Figure 6-4 Pre-dam flood frequency analysis compared to Monte Carlo results �² Windsor  

 

Source: Hawkesbury -Nepean Valley Regional Flood Study , Volume 1 (Infrastructure NSW 2019) 
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Flooding  

In general terms, the Project would change upstream flooding through an increase in the 

frequency of floods of a specific magnitude, and the depth, duration and extent of temporary 

inundation. This would be greatest at the dam wall and in Lake Burragorang, but would lessen 

moving away from the lake up the tributaries. 

Table 6-2 presents the existing duration extents (in days) at each of the four section 170 sites versus 

the new duration extents for the project, noting some of these locations are not affected by all 

flood events. 

Table 6-2 Changes in temporary inundation (days) for potentially affected section 170 sites  

Site  Flood event (1 in x chance in a year) 

1 in 5 1 in 10 1 in 20 1 in 100 

E1 P1 E P E P E P 

Joorilands Homestead  NA22 NA NA NA NA NA NA NA 

Murphys Flat Yards  NA NA NA 10 NA 13 8 16 

Stone Hut Ruins  NA 8 7 10 8 13 8 16 

Orange Tree Flat House  NA 8 NA 10 NA 13 NA 16 

1. E = existing; P = Project 
2. N/A = Not affected by flood event 

Operation  

The potential operational impacts of the Project on the four upstream sites would relate to 

additional temporary inundation events during any occurrence when Lake Burragorang is above 

FSL. The four section 170 listed sites are affected to varying degrees by temporary inundation from 

the existing dam as previously noted. These existing risks already pose a threat to the conservation 

values of these sites. 

The raising of the dam has the potential to result in extended periods of inundation to the site 

during flood events. It is noted that the depth and relative velocities of waters backing up and 

receding during these events would not be very different from the existing situation. Therefore, the 

primary impacts to these sites would be increased duration of temporary inundation during 

flooding events. All four of the upstream sites are currently uninhabited and are in poor condition. It 

is therefore assumed that the potential impact of an extended inundation period would result in 

some additional deterioration of the structures that remain standing within these sites. 

Downstream, flooding in the vicinity of Megarritys Bridge will be reduced with the Project in terms of 

flood frequency, and flood height and extent. The bridge location is not affected by the 1 in 100 

chance in a year flood event with the Project. However, the PMF with the Project would still extend 

up Megarritys Creek past the location of the bridge. 
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Table 1b in Hager and Benson (2010) identifies 41 eucalypt species with relatively restricted 

distributions in the GBMWHA by individual reserves. The following table draws from this table and 

identifies eucalypt species occurring in one or more of the three national parks noted above. 

Comment is provided for each species with regard to the potential impact of the Project. 
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The results for the eucalypt woodland community are shown in Figure 6-6 to Figure 6-9 inclusive. 

These show that vegetation in the area of existing impact is broadly consistent with the community 

condition benchmarks suggesting that this community has a degree of resilience to temporary 

inundation. A similar, but more pronounced pattern was observed for the riparian vegetation 

community suggesting a stronger degree of resilience to temporary inundation (which would not 

be unexpected). 

Figure 6-6 Native  species  

 

Figure 6-7 Native ground cover -  grasses 
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Figure 6-8 Native ground  cover -  shrubs 

 

Figure 6-9 Native ground  cover -  other  

 

Threatened flora  

Table 6-7 provides comment with regard to potential impacts on threatened flora potentially 

impacted by the Project. This is based on Table 7-2 in Appendix F1 Biodiversity Assessment Report �² 
Upstream  to the EIS incorporating information from additional investigations carried out during 

preparation of the PIR. 

0

10

20

30

40

50

60

70

80

90

100

US56 US57 US60 US61 US66 US68 US71 US55 SB SEH

N
at

iv
e 

G
ro

u
n

d
 C

o
ve

r 
(S

h
ru

b
s)

 (%
)

Plot ID

Plot above Area of Existing Impact Plot within Area of Existing Impact

Community Condition Benchmark

0

10

20

30

40

50

60

70

80

90

100

US56 US57 US60 US61 US66 US68 US71 US55 SB SEH

N
at

iv
e 

G
ro

u
n

d
 C

o
ve

r 
(O

th
er

) 
(%

)

Plot ID

Plot above Area of Existing Impact Plot within Area of Existing Impact

Community Condition Benchmark







WARRAGAMBA DAM RAISING 

PREFERRED INFRASTRUCTURE REPORT 
 

 

 

 

 

 
Page | 60 

 

Species name Common name 
BC Act 

status 

EPBC Act 

status 
Description of potential impacts to species 

Darwinia biflora  -  V V New or additional temporary inundation from the Project 

may adversely impact this species.  

Darwinia peduncularis  -  V -  New or additional temporary inundation from the Project 

may adversely impact this species.  

Dillwynia tenuifolia  -  V -  New or additional temporary inundation from the Project 

may adversely impact this species.  

Epacris hamiltonii  -  E E New or additional temporary inundation from the Project 

may adversely impact this species.  

Epacris purpurascens subsp. 
purpurascens  

-  V -  New or additional temporary inundation from the Project 

may adversely impact this species.  

Epacris sparsa  Sparse Heath V V New or additional temporary inundation from the Project 

may adversely impact this species.  

Eucalyptus benthamii  Camden White Gum V V The NSW threatened species profile for the Camden White 

Gum notes there is a major subpopulation in the Kedumba 

Valley of the Blue Mountains NP. This occurs primarily along 

the margins of the Kedumba River and was recorded within 

the riparian area of the Kedumba River during surveys for 

the EIS. 

Stands of 18 year-old Eucalyptus benthamii  appear to be 

able to tolerate temporary inundation for up to 6 weeks to 

a depth of approximately 30 cm (Bush and England (2019). 

This suggests that the species has some tolerance to 

temporary inundation, which may be expected given its 

association with forested wetlands. However, impacts to 

the species due to temporary inundation to greater depths, 

are less clear. 

The maximum changes in temporary inundation for the 

Kedumba River area will be in the order of an additional 0.5 

m depth and about 0.7 days duration for the 1 in 100 
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6.3.3.7 Conservation-significant fauna 

Table 6-8 provides comment with regard to potential impacts on threatened fauna potentially 

impacted by the Project. This is based on Table 7-3 in Appendix F1 Biodiversity Assessment Report �² 
Upstream  to the EIS incorporating information from additional investigations carried out during 

preparation of the PIR. 
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Table 6-8 Threatened fauna potentially impacted by the Project  

Species name Common name 
BC Act 

status 

EPBC Act 

status 
Description of potential impacts to species 

Anthochaera 
phrygia  

Regent 

Honeyeater 
CE CE During the surveys for the EIS a large breeding population of Regent Honeyeaters 

was recorded around Tonalli Cove. 

Impacts from temporary inundation may include loss of structural components of 

the vegetation (for example, Amyema pendula  and Amyema cambagei ) within 

areas of suitable breeding habitat, mortality of nestlings should a flood occur 

during a breeding event, and potential loss of suitable foraging habitat, 

specifically feed tree species such as Eucalyptus melliodora, Eucalyptus albens, 
and Eucalyptus eugenioides . However, it is noted that these three eucalypt 

species are relatively widespread across the GBMWHA (Hager and Benson 2010). 

Cercartetus 
nanus  

Eastern Pygmy-

possum 

V -  Species was not recorded during surveys for the EIS but was assumed to be 

present. 

Modification of habitat within the upstream study area may reduce the 

availability of foraging resources and breeding sites.  

Impacts may include loss of structural components of the vegetation within areas 

of suitable breeding habitat, potential mortality of individuals during a flood 

event, and loss of suitable foraging habitat. 

Chalinolobus 
dwyeri  

Large-eared Pied 

Bat 

V V During surveys for the EIS, this species was recorded across much of the upstream 

study area around the shores of Lake Burragorang, along the main tributaries, 

including Wollondilly, Nattai, Kedumba, Cox, and Kowmung Rivers, and at 

Warragamba Dam. 

Temporary inundation may modify the structure and composition of suitable 

foraging habitat. It is expected that limited roosting and breeding habitat occurs 

within the upstream study area, however, the surveys for the EIS did not 

specifically target this type of habitat. 
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Species name Common name 
BC Act 

status 

EPBC Act 

status 
Description of potential impacts to species 

Impacts may include loss of structural components of the vegetation within areas 

of suitable breeding habitat, potential mortality of individuals during a flood 

event, and loss of suitable foraging habitat. 

Heleioporus 
australiacus  

Giant Burrowing 

Frog 

V V Species was not recorded during surveys for the EIS but was assumed to be 

present. 

Modification of habitat within the upstream study area may reduce the 

availability of foraging resources and breeding sites. 

Impacts may include loss of structural components of the vegetation within areas 

of suitable breeding habitat, potential mortality of individuals during a flood 

event, and loss of suitable foraging habitat.  

Hoplocephalus 
bungaroides  

Broad-headed 

Snake 

E V Species was not recorded during surveys for the EIS but was assumed to be 

present. 

Low quality habitat for this species may be impacted. The affected habitat is 

confined to the lower reaches of Lake Burragorang and consists of small ledges 

with few exfoliated rocks and is moderately to well shaded. 

The most important areas of habitat in the upstream study area occur along the 

top edges of the sandstone escarpments, where there are more extensive areas 

of rock shelf and little shading. These areas are well above the proposed 

temporary inundation area. 

Impacts may include loss of habitat components such as exfoliated rocks and 

hollows, and potential mortality during flood events.  

Isoodon obesulus 
subsp. obesulus  

Southern Brown 

Bandicoot 

(eastern) 

E E Species was not recorded during surveys for the EIS but was assumed to be 

present. 

Modification of habitat within the upstream study area may reduce the 

availability of foraging resources and breeding sites for this species. 
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Species name Common name 
BC Act 

status 

EPBC Act 

status 
Description of potential impacts to species 

Impacts may include loss of structural components of the vegetation within areas 

of suitable breeding habitat, potential mortality of individuals during flood events, 

and loss of suitable foraging habitat.  
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Species name Common name 
BC Act 

status 

EPBC Act 

status 
Description of potential impacts to species 

Impacts may include loss of large areas of the structural components of the 

vegetation within areas of suitable foraging habitat, loss of suitable breeding and 

roosting habitat, and potential mortality of individuals during flood events.  

Petau rus 
norfolcensis  

Squirrel Glider V -  Species was not recorded during surveys for the EIS but was assumed to be 

present. 

Modification of habitat within the upstream study area may reduce the 

availability of foraging resources and nesting sites. 

Impacts may include loss of structural components of the vegetation within areas 

of suitable breeding habitat, potential mortality of individuals during flood events, 

and loss of suitable foraging habitat.  

Petrogale 
penicillata  

Brush-tailed Rock-

wallaby 

E V Species was not recorded during surveys for the EIS but was assumed to be 

present. 

Modification of habitat within the upstream study area may reduce the 

availability of foraging resources and shelter sites. 

Impacts may include loss of structural components of the vegetation within areas 

of suitable breeding habitat, potential mortality of individuals during flood events, 

and loss of suitable foraging habitat.  

Phascogale 
tapoatafa  

Brush-tailed 

Phascogale 

V -  Species was not recorded during surveys for the EIS but was assumed to be 

present. 

Modification of habitat within the upstream study area may reduce the 

availability of foraging resources and nesting sites. 

Impacts may include loss of structural components of the vegetation within areas 

of suitable breeding habitat, potential mortality of individuals during flood events, 

and loss of suitable foraging habitat.  

Phascolarctos 
cinereus  

Koala V V Species was not recorded during surveys for the EIS but was assumed to be 

present. 
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vegetation around Lake Burragorang is unlikely to be relying on groundwater in sandstone aquifers 

due to deep groundwater levels (i.e. typically greater than 50 mbgl) and therefore vegetation 

fringing the lake is highly unlikely to be groundwater-dependent. 

Groundwater levels in the Hawkesbury Sandstone system fluctuate naturally during high and low 

rainfall periods, and the anticipated changes due to the Project are expected to be within these 

natural ranges. 

Wild rivers 

The declared wild river sections for the Grose River and Colo River are located outside of the 

Project study area and would not be affected by the Project. A small section (about 1,300 metres) 

of the declared wild river section of the Kowmung River is located in the upstream Project study 

area. An analysis of depth-duration curves for the closest cross section downstream of the declared 

wild river catchment showed no material difference between the existing situation and with the 

Project for all flood events up to the 1 in 100 chance in a year event and a very small difference 

(less than 0.3 metres) up to the 1 in 1,000 chance in a year event. In real world terms, the Project 

would not have a material impact on the declared wild river section of the Kowmung River. 

6.3.3.9 Geodiversity 

The World Heritage nomination report for the Greater Blue Mountains Area (NPWS and Environment 

Australia 1998) notes that the relief of the area with recognisable features such as steeply dissected 

plateaus, precipitous cliffs, waterfalls, broad gorges and dark, narrow canyons contribute to its 

distinctive character. 

The Project would provide for the temporary retention of inflows to Lake Burragorang up to about 

1,000 gigalitres in the FMZ. Floodwaters would be retained for a maximum period of 10 days. During 

operation of the FMZ, the water level in Lake Burragorang would increase. This would also extend 

up the tributaries that drain to the lake. As noted previously, this pattern of temporary inundation 

associated with the existing dam already exists and extends into the GBMWHA. 

The EIS includes an assessment of potential impacts of the Project on upstream geomorphology 

which takes in part of the GBMWHA. This considered out-of-bank erosion, translocation of sediment 

features upstream, and in-channel sediment deposition upstream of Lake Burragorang (discussed 

in Section 5.1 of Appendix N2). The assessment also considered potential impacts in the area 

immediately adjacent to Lake Burragorang with regard to out-of-shoreline erosion, elevated 

erosion of shoreline banks, deposition of sediment on sensitive receptors during inundation events, 

and changes to circulation patterns causing redistribution of sediments (discussed in Section 5.2 of 

Appendix N2). 

The geomorphology assessment identified the potential for some localised changes to 

geomorphological process in the upstream study area associated with watercourses and with the 

margins of Lake Burragorang. The area of the GBMWHA along the eastern side of the arm of Lake 

Burragorang running up to the Wollondilly River may be subject to these changed 

geomorphological process, however, given these would be localised and considering the small 

scale relative, any such changes are not regarded as significant. As such, the Project is considered 

unlikely to have any material effect on geological and geomorphological processes that affect the 

geo-diversity of the GBMWHA, and accordingly would not result in a material diminishment of this 

component of the OUV. 
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6.3.3.10 Boundary integrity 

Holland et al . (2021, p72) note that 

Boundary integrity refers to the characteristics of the boundary that protect the natural 
significance values in the GBMA. The integrity of protected ar eas in the Greater Blue Mountains 
could be threatened by developments in areas adjacent to reserves. Impacts may be caused 
by inadequate environmental protection measures during construction, such as clearing of 
native vegetation on erodible sandstone soil s and poorly designed sedimentation controls. In 
addition, vegetation communities in the Blue Mountains are adapted to the very infertile, 
skeletal soils derived from Hawkesbury and Narrabeen Sandstones, which make them 
susceptible to potentially nutrient rich run -off from adjacent land.  

The GBMWHA was listed without a formal buffer zone, yet an essential part of the conservation 

strategy of World Heritage properties is the protection of the surroundings of inscribed properties 

(DAWE 2022). The World Heritage listing9 notes the GBMWHA has a buffer area of 86,200 hectares. 

WaterNSW, jointly with NPWS, proactively manages water quality in the upstream catchment area 

through the special areas and controlled areas provisions in the Water NSW Act 2014  and the 

Water NSW Regulation 2020. The area around Lake Burragorang sits within the Special Area s �² No 
Entry special area. This extends over parts of the GBMWHA and adjacent buffer areas such as 

along the Wollondilly River, Kedumba River and the Coxs River. 

These legislative arrangements would not change with the Project. As such, it is considered the 

Project would not diminish this component of the OUV of the GBMWHA. 

6.3.3.11 Indigenous custodial relationships 

The Aboriginal cultural heritage assessment for the EIS identified the potential for the Project to 

affect cultural heritage values. Additional assessment carried out for the Submissions Report and PIR 

has provided further clarification on the nature of potential impacts of the Project. 

The EIS identified the potential for diminishment of Aboriginal cultural heritage values through an 

increased risk of temporary inundation of identified and potential archaeological sites from the 

Project. The additional assessment for the Submissions Report and PIR does not change this 

conclusion. 

The revised offset strategy (refer Section C6) provides for the funding of on-park management for 

the protected lands values offset. This would support maintenance and potential enhancement of 

Aboriginal cultural heritage values. This would also be consistent with Article 16 of the Burra Charter. 

 
9 https://whc.unesco.org/en/list/917 
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Table 6-9 Summary of potential di minishment of OUV components due to the Project  

Component Comment 

Natural heritage values  

Gondwanan flora Low potential for diminishment of OUV 

Scleromorphic flora Some potential for diminishment of OUV but not considered to be significant risk 

Conservation-significant 

flora 

Some potential for diminishment of OUV but not considered to be significant risk 

Conservation-significant 

fauna 

Some potential for diminishment of OUV but not considered to be significant risk 

Integrity  

Water systems Negligible potential for diminishment of OUV 

Geodiversity Negligible potential for diminishment of OUV 

Boundary integrity Negligible potential for diminishment of OUV 

Indigenous custodial 

relationships 

Some potential for diminishment of OUV based on potential impacts of 

temporary inundation on individual sites (as acknowledged in the EIS) but this 

would be offset through facilitation of proactive management measures to 

maintain and enhance Aboriginal cultural heritage values. 

 

Table 6-10 Assessment of potential impacts of the Project against MNES World Heritage significant 
impact criteria  

Criterion Assessment 

An action is likely to have a significant impact on the World Heritage values of a declared World Heritage 

property if there is a real chance or possibility that it will cause: 

One or more of the World 

Heritage values to be lost 

The Project would not result in the loss of one or more World Heritage 

values. The Project only impacts a small area of the GBMWHA and the 

considerable diversity of Eucalypts, flora and fauna would remain in other 

areas not impacted by the Project. While there is potential for an 

incremental impact on Aboriginal cultural heritage in the GBMWHA, this 

would be a diminution (as acknowledged below) rather than a loss of 

value. 

One or more of the World 

Heritage values to be 

degraded or damaged 

The upstream biodiversity assessment identified the potential for the loss of 

biodiversity values but noted uncertainty around the specific nature and 

degree of impacts. Additional investigations carried out during 

preparation of the Submissions Report and PIR suggest that the assessed 

significance of potential impacts on vegetation may have been 

conservative and that vegetation may have a greater resilience to 

temporary inundation than previously concluded. 

The offset strategy (refer Section C6) and the other mitigation measures 

detailed in EIS Chapter 29 (EIS synthesis, Project justification and 

conclusion) would ensure that any degradation or damage to World 

Heritage values is offset and the overall values of the GBMWHA are 

maintained in the longer term. 
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Table 6-11 Potential Project credit achievement  

Credit Description 
Potential 

level EIS 

Potential 

level PIR 
General Project comment  Project phase(s) 

Man-1 Sustainability 

Leadership and 

commitment 

1 2 Sustainability objectives and targets were discussed in a working group forum 

and a Project environmental and sustainability policy and strategy 

developed. The environmental and sustainability policy and strategy will 

inform future Project stages. Future commitments to targets may assist in 

achieving sustainability outcomes. 

Planning, concept 

design, detailed 

design and 

construction. 

Man-2 Risk and 

opportunity 

management 

2 2 The environmental and social impacts of the Project have been assessed in 

the EIS. The assessment of environmental, social and economic risks and 

opportunities may assist in reducing Project risks and provide benefits to the 

Project and stakeholders. 

Planning, concept 

design, detailed 

design and 

construction. 

Man-3 Ongoing 

organisational 

structure, roles and 

responsibilities 

0 1 The Project will align with WaterNSW environmental governance structure. 

Having sustainability responsibilities would enhance sustainability outcomes. 

Planning, concept 

design, detailed 

design and 

construction. 

Man-4 Inspections and 

auditing 

1 1 The Project will align with WaterNSW environmental governance structure. 

Regular inspections and auditing assists in identifying issues for rectification. 

Detailed design and 

construction. 

Man-5 Reporting and 

review 

2 2 Regular sustainability performance reporting assists in communicating with 

stakeholders and identifying issues for rectification. 

Detailed design and 

construction. 

Man-6 Knowledge sharing 2 2 Corporate sustainability knowledge is increased. Project knowledge is or may 

be shared with the wider infrastructure industry. 

Detailed design and 

construction. 

Man-7 Decision-making 1 2 Evaluating options considering environmental, social and economic 

assessment provides a structured and consistent process for decision making.  

Detailed design and 

construction. 

Pro-1 Commitment to 

sustainable 

procurement 

2 2 Develop a sustainable procurement policy and sustainability management 

plan to improve sustainability outcomes. 

Detailed design and 

construction. 

Pro-2  Identification of 

suppliers 

2 2 Develop a sustainable procurement policy and sustainability management 

plan to improve sustainability outcomes. 

Detailed design and 

construction. 
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Credit Description 
Potential 

level EIS 

Potential 

level PIR 
General Project comment  Project phase(s) 

Pro-3  Supplier evaluation 

and contract 

award 

1 1 Develop a sustainable procurement policy and sustainability management 

plan to improve sustainability outcomes. 

Detailed design and 

construction. 

Pro-4  Managing supplier 

performance 

1 1 Develop a sustainable procurement policy and sustainability management 

plan to improve sustainability outcomes. 

Detailed design and 

construction. 

Cli-1 Climate change 

risk assessment 

3 3 A climate change risk workshop was undertaken as part of the EIS process. Planning, reference 

design, detailed 

design and 

construction. 

Cli-2 Adaptation options 2 2 Extreme, high and medium priority climate change risks were identified and 

discussed in Chapter 14 of the EIS. 

Planning, reference 

design, detailed 

design and 

construction. 

Ene-1 Energy and carbon 

monitoring and 

reduction 

0 1 Monitoring of energy use and greenhouse gas emissions is good practice and 

may contribute to savings in concrete, steel and transport costs. Modelling 

can be used to influence design and construction. 

Detailed design and 

construction. 

Ene-2 Renewable energy 1 1 Investigate options for renewable energy. Detailed design and 

construction. 

Wat-1  Water use 

monitoring and 

reduction 

1 1 Large volumes of water will be required in the concrete batching process. The 

modelling will assist in identifying areas to target water saving initiatives. 

Detailed design and 

construction. 

Wat-2 Replace potable 

water 

2 2 Options for reducing potable water will be investigated. Detailed design and 

construction. 

Mat-1 Material footprint 

measurement and 

reduction 

0 1 Reducing the volume of materials will provide Project cost savings and should 

be considered. 

Detailed design and 

construction. 

Mat-2 Environmentally 

labelled products 

and supply chains 

1 1 Use of environmentally labelled products. Detailed design and 

construction. 
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Credit Description 
Potential 

level EIS 

Potential 

level PIR 
General Project comment  Project phase(s) 

Dis-1 Receiving water 

quality 

3 3 Environmental compliance. Detailed design and 

construction. 

Dis-2 Noise 2 3 Environmental compliance and improved relationship with the surrounding 

community. 

Detailed design and 

construction. 

Dis-3 Vibration 3 3 Environmental compliance and improved relationship with the surrounding 

community. 

Detailed design and 

construction. 

Dis-4 Air quality 1 1 Environmental compliance and improved relationship with the surrounding 

community. 

Detailed design and 

construction. 

Dis-5 Light pollution Scoped 

out 

Scoped 

out 

The weightings assessment scoped out this credit during design. Measures to 

prevent light spill during construction may be considered. 

Construction 

Lan-1 Previous land use 3 3 The land used for the existing asset is used in the previously used land and is 

being altered through the raising of the dam height. 

Detailed design and 

construction. 

Lan-2 Conservation of 

onsite resources 

2 2 Easily incorporated into soil management plans. It is noted that the majority of 

the Project is on previously disturbed land. 

Detailed design and 

construction. 

Lan-3 Contamination 

and remediation 

0 1 Site works should be managed to avoid disturbance of known buried 

contamination. No known contamination remediation works are proposed. 

Unexpected finds protocol would apply. Contaminated land is discussed in 

Chapter 22 of the EIS. 

A Preliminary Site Investigation Report and Sampling, Analysis and Quality Plan 

have been prepared as part of the Submissions Report (Appendix H).  

Construction- 

Lan-4 Flooding design 2 2 The highest Lan-4 credit level has been nominated. Flood mitigation design is 

the main design criteria for the Project.  

Detailed design and 

construction. 

Was-1 Waste 

management 

2 2 The highest Was-1 credit level has been nominated. Reducing waste volumes 

and maximising reuse and recycling reduces Project costs. 

Detailed design and 

construction. 

Was-2 Diversion from 

landfill 

1 1 Reducing waste volumes and maximising reuse and recycling reduces Project 

costs. 

Detailed design and 

construction. 

Was-3 Deconstruction/Dis

assembly/Adaptab

ility 

0 0 The Project did present opportunities for a deconstruction plan. Future stages 

of the Project may investigate components or pre-fabricated units that can 

Detailed design and 

construction - 
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Credit Description 
Potential 

level EIS 

Potential 

level PIR 
General Project comment  Project phase(s) 

be easily separate on disassembly / deconstruction into material types for 

recycling or reuse. 

Eco-1 Ecological value 1 1 Detailed ecological assessments have been carried out as part of the EIS 

process. Biodiversity is discussed in Chapters 8, 9 and 10 of the EIS. 

Further work has been carried out and is discussed in Section 6.7 of this PIR. 

Planning, reference 

design, detailed 

design and 

construction. 

Eco-2 Habitat 

connectivity 

0 0 Detailed ecological assessments have been carried out as part of the EIS 

process. Biodiversity is discussed in Chapters 8, 9 and 10 of the EIS. 

Further work has been carried out and is discussed in Section 6.7 of this PIR. 

Planning, reference 

design, detailed 

design and 

construction. 

Hea-1 Community health 

and well-being 

1 1 Stakeholder engagement is being undertaken as a part of the EIS process. This 

could be expanded to identify areas for positive contribution to the 

community health and wellbeing. It is noted that one of the objectives for the 

Project is reduced flooding risk for the wider Sydney region. Stakeholder 

engagement is discussed in Chapter 6 Consultation  of the EIS and Appendix D 

Community Consultation Report  to the EIS. 

Planning, reference 

design, detailed 

design and 

construction. 

Hea-2 Crime prevention 0 0 Future stages of the Project will address crime prevention through 

environmental design. 

Detailed design and 

construction 

Her-1 Heritage 

assessment and 

management 

2 2 Heritage has been assessed as a part of the EIS process and discussed in 

Chapters 17 and 18 of the EIS. Recommendations included preparation of 

interpretation plans which could contribute to improved stakeholder 

relationships. 

Further assessment has been carried out and is discussed in Section 6.3 of this 

PIR. 

Planning, reference 

design, detailed 

design and 

construction. 

Her-2 Monitoring and 

management of 

heritage 

1 1 Environmental compliance. Construction. 

Sta-1 Stakeholder 

engagement 

strategy 

1 1 Stakeholder engagement has been carried out as part of the EIS process and 

is discussed in Chapter 6 Consultation  and Appendix D Community 
Consultation Report  of the EIS. The strategy is to be further developed and 

amended during the detailed design and construction stages. 

Planning, reference 

design, detailed 

design and 

construction. 
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Credit Description 
Potential 

level EIS 

Potential 

level PIR 
General Project comment  Project phase(s) 

Sta-2 Level of 

engagement 

2 2 Stakeholder engagement is being carried out as part of the EIS process and is 

discussed in Chapter 6 Consultation  of the EIS and Appendix D Co mmunity 
Consultation Report  to the EIS. The strategy is to be further developed and 

amended during the detailed design and construction stages. 

Planning, reference 

design, detailed 

design and 

construction. 

Sta-3 Effective 

communication 

1 1 Stakeholder engagement is being carried out as part of the EIS process and is 

discussed in Chapter 6 Consultation  of the EIS and Appendix D Community 
Consultation Report  to the EIS). The strategy is to be further developed and 

amended during the detailed design and construction stages. 

Planning, reference 

design, detailed 

design and 

construction. 

Sta-4 Addressing 

community 

concerns 

0 0 Stakeholder engagement is being carried out as part of the EIS process and is 

discussed in Chapter 6 Consultation  of the EIS and Appendix D Community 
Consultation Report  to the EIS). The strategy is to be further developed and 

amended during the detailed design and construction stages. 

Detailed design and 

construction. 

Urb-1 Urban design 2 2 An urban and landscape design plan will be prepared during the detailed 

design phase. Visual impacts are discussed in Chapter 25 Visual amenity  of 

the EIS and Appendix P Landscape Character and Visual Impact Assessment 
Report  to the EIS.  

Additional consideration of potential visual impacts is provided in Section 6.8 

of this PIR. 

Detailed design and 

construction. 

Urb-2 Implementation 1 1 An urban and landscape design plan will be prepared during the detailed 

design phase. Visual impacts are discussed in Chapter 25 Visual amenity  of 

the EIS and Appendix P Landscape Character and Visual Impact Assessment 
Report  to the EIS. 

Additional consideration of potential visual impacts is provided in Section 6.8 

of this PIR. 

Detailed design and 

construction. 

Inn-1 Innovation 0 0 Open to the detailed designer and construction contractor to bring 

sustainability innovation to the Project. 

Detailed design, 

construction. 
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Figure 6-11 HN527/PCT 840 Forest Red Gum -Yellow Box woodland of dry gorge slopes, southern 
Sydney Basin  Bioregion and South Eastern Highlands Bioregion  

Upstream impact area 1 in 100 chance in a year flood event 
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There are limitations to identification of further practicable changes to mitigate operation-related 

impacts of the Project due to its location being fixed (and noting that the potential option of other 

dams upstream was considered back in the 1990s). 

There may be further opportunities to mitigate construction-related impacts and these would be 

pursued during detailed design and construction planning. 
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7 
Justification of preferred 
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which is to reduce flood risk in the valley by raising the Warragamba Dam wall. This is the 

infrastructure option that the Taskforce found to have the highest benefit. 

In summary, there has been an extensive objective, comprehensive, technically robust process for 

the identification and evaluation of all practicable options and alternatives that has led to the 

preferred option of raising Warragamba Dam to achieve the objective of reducing risk to life and 

property in the Hawkesbury-Nepean Valley. This has considered a wide range of factors including 

socio-economic, environmental and cultural heritage issues which have informed evaluation and 

refinement of options, and informed decision-making with regard to discarding options and further 

consideration of options through the evaluation and assessment process. 

7.2 Justification 

Justification for the Project is provided in Chapters 3 and 29 of the EIS. As stated in Chapter 3 

The Warragamba Dam Raising Project is required to reduce flooding impacts on downstream 
communities and urban development in the Hawkesbury -Nepean Valley. The unique 
topography of the Hawkesbury -Nepean Valley results in ex tensive and damaging floods, 
especially for flood events greater than the 1 in 100 chance in a year flood. The current number 
of people affected by a 1 in 100 chance in a year flood is 55,000. The risk would increase as the 
number of people, properties and  businesses in the catchment increases over time. Also, 
because of the limited capacity and flood prone evacuation routes from developed areas of 
the floodplain, there is a risk of the loss of human life when significant flood events occur. A 
detailed and comprehensive Hawkesbury -Nepean Valley flood risk management strategy was 
developed by a multi -agency Taskforce to investigate alternatives and options to reduce the 
risks and impacts of significant flood events in the Hawkesbury -Nepean Valley. No other 
infrastructure alternative or option (and their combinations) investigated by the Taskforce was as 
effective and viable in reducing flood risks as the Project.  

Subsequent to the exhibition of the EIS, a major flood event occurred in the Hawkesbury-Nepean 

Valley in March 2021 followed by another major flood event in March 2022. The March 2021 flood 

was the first major flood event (and largest) since 1990 at Windsor and in the lower Hawkesbury 

River, and the highest flood event since 1925 at Penrith. For both Windsor and Penrith, the March 

2021 flood had an estimated frequency of 1 in 20 chance in a year (Infrastructure NSW 2021c). 

The analysis of the March 2021 flood (Infrastructure NSW 2021c; page 72) noted 

About 600 dwellings and 300 commercial/industrial buildings (most on rural land) are estimated 
to have been impacted by the flood. The many caravan parks between Windsor and 
Gunderman were severely impacted, with over 1400 manufactured homes flooded.  

Flooding and riverbank er osion also caused severe damage to local roads, turf farms and 
vegetable crops.  

Coming on the heels of drought, bushfire, the February 2020 flood and storm, and COVID -19, the 
March 2021 flood is known to have compounded psychosocial impacts on affected 
co mmunities. This includes already socially vulnerable people.  

The analysis also noted (Infrastructure NSW 2021c; page 70) 

Analysis of the March 2021 flood confirms that dam raising would have provided greater peak 
level reductions than FSL -lowering or pre -releases. Pre -releases would have brought forward 
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Figure A 1 Plan view of Project  
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Figure A2 General arrangement  
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Figure A 3 Downstream elevation  
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Figure A 4 Upstream elevation  
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Figure A 5 Left abutment  (Sections A and B) 
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Figure A 6 Monolith 17 (Section C ) 
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Figure A 7 Monolith 1 5 (Section D) 
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Figure A 8 Monolith 13  (Section E) 
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